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Feasibility of observing rTMS on improving the
cognitive function of mild cognitive impairment
based on resting state functional magnetic resonance

imaging
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Abstract: In recent years, mild cognitive impairment with mild clinical symptoms
has become the focus of cognitive research. It has been clinically proven that early
recognition and intervention are essential for the prognosis of mild cognitive
impairment. This article aims to review the current status of mild cognitive
impairment and the related research of resting-state functional magnetic resonance
imaging and repetitive transcranial magnetic stimulation on mild cognitive
impairment. The feasibility of improving cognitive function of cognitive impairment,
through the change of the brain function network, to provide a theoretical basis for
the efficacy of the treatment method in the study, and to guide the improvement of
cognitive function in patients with clinically mild cognitive impairment.
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1 3l

BT /R SRR ( Alzheimer's disease, AD) &3 4E B 5 e i WL —Fh i AT
PP A 22 RGBT, 95% VL @ Tk AD [ 1] . MiEAS AT E
LR KR, AD RGN, iR, SttRaBEE =T HETM AD
B, 65 Z UL B ABHER RN S &, BRI IN—£f%, 80 % LI LN
AD JBRH A 20% [ 2 | HlbFE] 2050 47, et RO 112 AD BE (3 ]
HE 60 & KL ANHER B AR BN R T 2585 42%, 65 % K UL AT E 9%
RIKFN 5.9%, HEEKGEEFKFE (4], 20134 9 A EF AEMITIAEFZRR
SMAE B TAEDAEIRG EZA T ChEZENERSER ) . fEr b E
C4dE AN ZIR P & 1, 2013 4RI EFEN DT iAH 2.0214, KEgk
REIAF 3750 J7 , KK 30 4F AR N K AR St 2 | S ARAR R IR LK i o8 ] 5 1o
PEABRE UHHATSE4L ( Global Burden of Diase Study, GBD, 2010) #%if, it 20
Ok AD WRSER ETH T 245 [ 6] o REABIREEY: 2000 43 2008 4 AD
LR BT T 66% | 7| o FeIE HETEAENTE AD BE AT 251000 J7, it
2050 AT 2000 T3, ARJLHAERR B HIGE AD AHOCHY B AL 22 5 1
08 ] o T AD MKW ZHAE P, I AR YTRCR A, RITTESY
PR I iR 10 AD R 2 B R 0 100, R4 EE A SRR RS (mild cognitive
impairment, MCI) BCAHITAFERIBIZERR [0 | o ASORE & 2 MGl ( repetitive
Transcranial Magnetic Stimulation, ¥TMS ) XF MCI BE A TIRYF, IR TCAN A Hr

BATNREREILIR G B AR (resting—state functional magnetic resonance imaging, rs—
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fMRT) RWLEE MCT S8 19 RGN BE TG ShAH S S AT 2808, LA AR i PRAJE
SIS

2 MCI ®fFxImIk

HAEN—HERER AD BB, SRARMERFL, HETX AD (9 BF 5 % 7
AD Hi 3 By Be——52 B A 8 e i B8 2 4% B A 22 A TR A% (mild neurocognitive
disorders ) o MCI JE M IAKHIIEF BRI — DRI B, A RIS H S4ER
MZHE AR IRERE , HH W AR AR, ARHA
PARIZWIRIE [ 6 | o W3R, BAFEA 10% ~ 15% 1) MCI & JER R
i e 2 AE NBARAUA 1% ~ 3% #EJ& R AD [ 10 | o MCI R JEMHIR A F 200
I RERE A E M, Hid, G, il E RO R TR [ 1], @mlidie
(1 535 T B AR S TN AR PR R, A B FRR 0 RO RN SR [ 12 ] o MCI
SE—AIGIREEAAE, W FHRA SN, RZ2 5 AR AR R G2 MCI
AV e R [ 13 | o AR A RAAE AT LK MCI 43 R R 2, A 2
BAFTELICAZAE R E, 4 MCI o3 st s B AR B A ARG T 2 R X g
Z XS — 0 5 R XS R A 2 XY [ 14 ) o BEERTE N, B
BUAHIR H B ARG AR — 20 R, Mt N IRORL, Befb o iior [ 15 1 o R,
MCI g Fr 3 2 AR J06) 2B 28 40 8 1) R A VR TR B 0C 2. ANad T MCL 99
A LR AR T, 2R AR ARG —, R MCL R E I AN EAS 2]
KRR A2, TR T R T L,

3 rTMS 3&E MCI BEi\ 5 IhiE

IR E 4] ¥TMS AT MCI I A . BRFs I P T
e (16, RUBBFIER % ‘TS REGSHCHBE MCT B NAIRE (17 ],
I FLAEMSBCHE B B R [ 18] . TMS SR JE Q0 AT LA HES 3 32
WS T4 A PE A0 — ORISR (10, BATIRRARE, Ji . K.,
LR SR, JFBITH BN (5 5B L WK A2, R
WD B 25 AR B PR (20 ] o BRFRI, MCLIBHAFLE) B 0 Ty
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[l / BRI DX I BE R T R SUI A0 e o7 M A Dot X Dh e e esm [ 21 1 .
rTMS 38 33 RS i 28 e il 2 A9 T S8 4 o R 0 7 i I [l 6 R ol 28 6 A % A
122 1, fTMSIRYT G MCI B R B B ik B ay HLE Ml ] SR A [ 23 |,
Drumond % | 24 | X MCI 35 8 REAT ' TMS 1897, HELRYT 10 Kia, FIHAT
EIC B LA TN DI REDEAS , S5 R R IR E I B HiC 10 B, AR
B8 14N H . Padulles %5 [ 25 | % 40 fi7 50 % LA AYEEAICHZ T ARG ZAE AT LA
FA A TMS (5HZ, 80%iz 3 BIfH ) A, FIH] rs—fMRI FITH LA 44 4T 55 1E A 3
flifabn, 45 AR AR O MERf e ) AR, JT Rl A U ST 450 38
3458 . Eliasova 5§ [ 14 | XF AD [358 MCI 8 & HEATA WA T 1537 LA rTMS
W, DAL AR, 25 R IIAYT G A AL R Bk . ISk,
rTMS B T XM 2 ST DI BE 7™ A= 5200, 3 T 38 0 11 370 D T R Ao 28 7 A o 2
BARMIEARL [ 26 ]

4 rs-fMRI IFE MCI fRIEEIEHLFH

PEAER , MR RAAR BRI R SR AR EE MCI A FEA: BRI B AL T s te,
rs—fMRI ST AEH I H IR E I8 1 — I RES AR 2 AR, B rs—(MRI ZE4f
ZRb2E U AR AR 2 U T 2 R RN, AT R R4 7 MCT 17 i i 2895 B
A PR FE AL SRR A A [ 27 | o DIREREILIR MR TIRE T oK, ARSI
MCUIRYT R PR P B AR AL [ 28 |, BIFFE B, MCI AR 143 1 R P R J5 1
RBUE, 4 AD FUER B0, s i s Z T IR A AR, X
P A B AT 7 BB IE i MCI ] AD #5189 [ 29 | o JE 2258 ffi ] voxel-based
TE AR 2t 2 0 R R AR B MCL AR PSR B, WD A% Bk, A
R SEAR RO D TR (A MCT 2] AD) [ 30 | o 24 70%MCI 3 R
ARG EH, 13 U L SIMAERAE I, 1S5 ARiBTENZESE, 1/6 A NI 25
45 [ 31 ] o #RRERAEZIXE RFHE MR EARAS . IR . O Ikt S AT Ao
AL AL TG SR . rs—MRI W58 N AGLHE IR 38 F R 250 . i IX T e %4
FIRG P26 534 = AN 2T, AT 456 ZRBdE ik, BlanE 8 —2tE (regional

homogeneity, ReHo ) L RS E GRS ( amplitude of low—frequency fluctuation,
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ALFF) . Ph~7 8539387 (independent component analysis, ICA ) FIZEHRRD T &4
BraE (32 ], ORI R 3 SRS 14 J i 53 4 i % IR 25 9% i 1o 248 RS A1E
HEATILEE o [R)IHR A R I I AT P2 S NTE G &, HLEINa e, Jrfi . 55484,
e HIE T AR A PATIE S5 A LEAA AR EH [ 33 | o Parra MA Z5FI ] rs—
fMRI X} 35 5] MCI J #3647 T ST XA — T AT REPEDR ST R, 76 I PR i 2
RV R R AR, A S 55 Wm0 R sh AR B A RS X R
SRR 38 v W] BB B B AR L, T LA LA S I DA AR A R ) — A
bRk [34 1o AFRER (35 ], SIEWZAMIL, AD BHEEPITINFES AT,
U | U | TR A DX B , RSk T Rl AR B IR R A A G
Forp, NS L R R A 3 1) T v T R Ao B e DG N ) B ) 45 0k
PRAh AD HRF BRI R IR T . He %5 [ 36 | FET IR AU M4 0 Hr o A
WFFEINA, MCT R XS BRZE R ELAG 5 e 1 s otk B A i X2 [ 434 b i — 2K

L TR BRI - e 2 1 W 7 5 30 R, T PR L AT A R A% 0 il X
( EBIAAE R AL B 2 X % 258 ) Aifsiat, {3 MCL R E AL
I DX 14 A 2 5 R i PRI . v TMS RE A BICE M o e A SR D T e e, D
H. rs—fMRI 7] LU HH A7 i B AR i bn i i 284k [ 37 1, ZE T AT muim
rs—fMRT FEARMEL ' TMS X MCI R E N HIT Bl 179 .

5 RBE

EAE NN R A A R A L T A (AL, I PRI IR W 42 S MCT 2T
TIBFFEBIAE A, ARSI AT H06 MCI BTG EXRFE ., rs—IMRI ZEHFFE A
HRRERRE, A rs—MRI RIS EINETT 7 X I D BE Y rRAx PEVE IR
ARAFFE AT LU EIET rs—fMRI EEAR ML 'TMS X MCI SR # I D RERYsE M, FT
FOXHAJN I RE A HAKAE FBLE], Al PRI 4 (L3RR . R FHBE Tl S7 43
AIFTRY T T MCT 238 B 4l 90 2% K 0 4 Y T e 20047004, DASUIAE G e i
TRBEATEDL T, AL 4 M e MCT AR v TMS YA Y715 B 2SI 9 26 1 A5 1k,
T v TMS XF MCL R #E T RERR &2 19520
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