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A —RRIGRZER . IAHINEE. KRRREE,
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BixFREENXR. 4R COPDAFLIH B Y
SATR(FEVL). AAREE(FVC). FEVY/FVCHTF
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Abstract

Objective To explore the relationship between cognitive impairment and changes in cerebral gray
matter density in patients with chronic obstructive pulmonary disease (COPD) based on magnetic
resonance imaging (MRI). Methods The study objects were from 116 COPD patients (COPD group)
who were hospitalized in the hospital and met inclusion and exclusion criteria from January 2016 to
November 2019 and 30 healthy volunteers (control group) who underwent physical examination in the
hospital during the same period. The general clinical data, cognitive function, and cerebral gray matter
density were compared between the two groups. The relationship between cognitive impairment
and cerebral gray matter density was analyzed by Pearson correlation analysis. Resufts The forced
expiratory volume in one second (FEV;), forced vital capacity (FVC), and FEV1/FVC in the COPD group
were higher than those in the control group (P<0.05). There were no significant differences in test,
delay, and spending time of complex graphics, auditory word learning, and digit span order between
the two groups (P>0.05). However, MMSE, MoCA, reversed the order of digit span and sign digit mode
in COPD group were lower than those in the control group, while score ofTrail Making Test-A and Trail
Making Test-B were higher than those in the control group (P<0.05). The gray matter density in the
right marginal superior gyrus, inferior parietal lobes, superior temporal gyrus, middle temporal gyrus,
inferior temporal gyrus, and right cerebellum in the COPD group was significantly lower than that in
the control group (P<0.05). After covariance corrected the effects of confounding factors, differences
in gray matter density in the right cerebellum were significantly positively correlated with MoCA
scores and Digit Span (r=0.369, 0.401, P<0.001). Conclusion There is executive function impairment in
COPD patients belonging to non-forgettable cognitive impairments. There is a significant correlation
between cognitive impairment and gray matter density in the right cerebellum.
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1 BERE5HZE

1.1 —f%EE HIR & N2016E18E20194E11 BERRE
BRAITHICOPDEE, MANITE: FECOPDILHIIRE"; 1
FEMCOPD. HIE2MMEBM>8E; HiE>2E; EETKE
SRFATS; BAMMRIKRESSR; BETAMIAERES T
S, HRRRE: AEBAAIMERSE; SHTERAEMNER
& DRMEER. FEMERRSTERANERR; SHA
EMERETREESAT,; AHEERR. BESTEZMIA
HIHEERI R, BAHANLL6H), B HCOPDA, BiEINFEL
ERRIESRERG, BIED. £, SHERES5COPDA
EHI30FlRESEEENINRA, MA—RERNEL

R1 BA—BIERZE LB

—gEE R COPD#H(n=116) 3$ER4H (n=30) x2 P

M3(8/%) 67/49 20/10 0.785 0.375
FHE (%) 64.4316.06 62.27+4.56 1.821 0.070
SHEER(F) 10.88%£1.97 10.75%2.48 0.304 0.761
BFIF(H) 116 30

FVC 67.43+21.72 100.28+10.56 8.026 0.000
FEV, 47.23124.02 101.18+14.06 11772 0.000
FEV,/FVC(%)  67.19%19.32 104.02+8.82 10.151  0.000
PaO,(mmHg)  79.39%10.88

PaCO,(mmHg) 39.37%5.32

COPD#®#2(1NA) 17.63+11.68

MR AR 58 (1) 27 4 1.408 0.235
PR (1) 11 3 0.091 0.762
W4EE(mmHg) 129.88+15.07  128.51+14.97 0.444 0.657
#F3KE(mmHg) 81.81+6.72 83.3749.23 1.043 0.298
ADZIESE(fI) 1 0 0.464

XD AFisherfEia AL,

X FA3D FSPGRF5I4fiI 348, TR 7.3ms. TE mini mum,
B /A15°, WE240mmX240mm, fHEfE256X256, &
El.2mm, B#220F; DTIEGFXAE XML FHELEK
1% (echo planar imaging, EPI)E%), TR11000ms.
TE 86.7Tms. & MA90°. MEFH240mm X240mm. %EE
128X128, BEE3mm. REEIRImm, B#H33EF, E4H
i T EEURBE S 60, bfE0. 1000s/mm?’, ERiAM
B8 A9 11min22s,

1.3 EBERE MAMatlabF &, SPMSKIVBMSTAGTE
GHITELIE, SRIBRALRKREEES, DARTELERAM
DRXFR. BR. MER=FRS, XKD EGEREZER
ETEMNI, BETTEIFBIRAER, REKRR. BR.
BRI NN ZER, RESTRHEXICOPDA. SHRAMNRK
REEHITRE, #EER. SBEFEREANDTEHT
AlphasimiRiE; P<0.01AERBHRITERN

1.4 it 9H RASPSS 19.0M 4 #{THRITE N, T8
HBRA(x £) R, th1; RN (L)ER, i
ELRRIE x 3. FisherlBHMlI R £101,; hAEDTKIE
BHAZER; PearsontB XM DK RE ESIAKIRIRAIEX
M, SighKLe, P<0.05AEFRERITEE N
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2.1 MA—RIGKRAERILLE FAMR. Fi. SHEFR.
MF. RBE. WBEE. WEE. FKE. ADREELR
ERTRITFEX(P>0.05), {ECOPDAEIMANIFIAER
(forced expiratory volume in one second, FEVi). F7IAf
JEE2 (forced vital capacity, FVC). FEVi/FVCETFXIHRAH, =
BERITFEN(P<0.05), W&,

2.2 BANATHEERXITD LR RASERERNR. ERE
Rt EXER AN, MIAEFES. BFEIRFLRE
FEHKITRENX(P>0.05), {ECOPDAMMSE. MoCA. #=Fr"

1.2 5% (1)NAIEEEN: SEESBERSREER
(mini-mental state examination, MMSE). MoCA. Rey-
Osterrich& ZxE 2t (complex figure test, CFT; BEFE
FEFERN. EREFEE). WRIEEF N (auditory
verbal learning test, AVLT; GEMIIAEFS. WHAES
SIIERT). #FEENR (digit span, DS; BERFEEIRF
Wik, HEFrEERENL). HF/FSELNIE(digit symbol
test, DST). ELMIA(trail making test-A, TMT-A). &
Z&MIB(trail making test-B, TMT-B)o (2)HEIRIKE:
BiGENEEGEATRISigna Excite HDX 3.0THHEIRA
Ry, PBEMAAMEMLI, BEREEREFXNLEHITERE,
FATT2 FLAIRRFFIREHIRMH R ERE; METIRAE
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EFF. FSBRFRIVETIRA, ELNKA ELNIXB
TFoETWRA, ERERITFENX(P<0.05), &2,
®R2 WANATHEEAX TS LR

IAHINAE COPDA STHR4 t P
MMSE 26.35+1.59 27.95+1.45 4998 0.000
MoCA 21.57%3.56 24.72%3.62 4305 0.000
BER NI 34.67%3.40 35.44%1.43 1.210 0.228
BER TR 14.15+6.23 15.66+7.06 1.150 0.251
SER R 196.77+57.64 172.99+82.62 1.829 0.069
5 IEEE S 14.27%3.55 14.72£3.62 0.616 0.538
I 58 RiE S ST HERY 8.8714.96 10.20£4.59 1.328 0.186
WFI B 13.75+2.72 14.01+2.13 0.485 0.627
BFIEYF 6.95+2.14 8.39£1.53 3.459  0.000
HSHFER 29.43+10.01  39.49+10.41  4.886 0.000
ELMIRA 63.05+18.49  50.77+15.03  3.359 0.001
ELNNEB 167.15£50.22  135.53+29.27 3.301 0.001
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2.3 MARKRBELLR COPDARML LR TWF/H, BMEE. FPE. MTFEREMNNERXEZEREZEZERT

STHAZH (P<0.05), DLEFR3.
R3 RARKRBELR

i BEmE txEME Pejk . Peak K t

1 3734
NS LE 1052
AMEREE 313
AMEAHE] 1159 57 -35 36 A% EE -5.012
EETE 397
AT/ 425
Hhh(SmER) 388

2 6261
B —X 3812
B NEAR 496
A M)A — X 490 51 -73.5 -31.5 AN — X -3.997
O\ R 388
EINEAR 225
Hith(& M R) 850

2.4 COPDEEARKEREFEERSINAIZHRNXFRE U
RIXBREERNALE, FVC. FEVi. FEV1/FVC. PaOs.
PaCO NhZEE, MMSE. MoCA. MREIAEF SIER., $#HF
[TE¥F. TSHRFEEIMTIEBA, ELNMIRA. ELNR
BIEDNEERFITMAERE, EHERBMNIEKERKIE
PaO,. PaCO.ZEFMMMMSE. MoCAIZS, RERKINEF
BHMN1.449, F=4.495, P=0.038, XD, (NIRERM
AMNRIXRZEEERSMoCAIED . BFEMEEFIREER
EIFHEX, BXxZH$Hr=0.369. 0.401, P<0.001,

2.5 EG¥HEE MRIZTRCOPDAEME LB, TAF/I\H. B
Bl FFRE. BETFEIRAMNRKREE/RTXERE, B
A% kR, MMt AMRRBE, WEL
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INIZIRECOPDMIFIMNEREZ — BERE HIRE,
REEBBEAE, RTEHCOPDEET ZEFEHTINANER, B
INHIFERS S XHZE. F18. FhIisE. PaCO2 PCOEFEL]
X, BCOPDEZEINMNZTHMNLAMNEEIL. ETFMME
MR, BERBNNZREZES ABREIAANER. FER, XK
BICIZHEZRBE R AESEINNERMIEE S IARE
B, EMBENNBEBXNTEEEWEHR, BEE
RE, LRBEBEESMHEEIAER, BEERXEHER
PR, BHRIRE, BEINMERBEESERNKLA
FHRENEES50%UE, BE—BEXBAMRRERBERRK
(Alzheimer's Disease, AD)MIAREIMMER"", FEit, tnfa
EREINMPERREERIDS AR RN ELR, HHEEY
HNFRAREXEE,

AARERE R, MASREF MK, EREFERN.
SXREFAN. MRAEEI. HFMERMFLLRESET

FitFENX(P>0.05), {ECOPDZEMMSE. MoCA. #FI Ei¥
F. FEfFEABTFNRA, ELMRA. ELNABITES
BFNBA, MMSETERMARBELR, MoCANR KRR
IAKITNEE, {BECOPDAREMMSE. MoCAKKERITHE, 12
RCOPDEEGMERE NI, NFEEEUSHREZME,
BRENFINAERER. DSHHF EXFNERMEZESIE
REENRIZETE AR, MEFHNLE TIEIRIZIRENAE
HTE, HERMITIENEE TR, TMT-A. TMT-BUIEER
SEMERITIRER T, FALEI L, COPDEZMIALZIRI
LKTEXRWARTEERE. ERSEINAMER, X552
MREEISEMN, EIREPEECOPDEENINAZRE
BRI EE SHITAEBIRG BN SN IER SR
INFITHAEFERS

AMREET, COPDAAMSE LR, TRTF/hH. Bt
B, FdE. HTERENNEEKA KA RS ESEETY
BB, XAEESAMNS LD, T FNHRBITIEEMENER
ERES, B5THAENAERTREXDY, XBE—F
2R E#—HEBET EREE, MEAEXESIT L, RIERZR
REEWE, AMNBRKRBEZRSMoCATES . BRFIE
FRRBESEFEX, BEEHERRREEN NS5 T
Iz, FEMiEizhkEEEEEX™Y, BERREE
E—ERRY, MERENI— P ERMNCOPDEE, ¥k
21\, XUBEHBERREMERE, WEIMERRE
BHRRRE, H—SRRAARK AR ERT W EE NN
PERS# B RADEI TN E,

% PR, $SRERERHMA, COPDEEEEREAMINEERE
15, BXERMANITIEIRE, RHIERSEINGER, 15
BEBXMARRBEREFEEEEXE, EEIRKEN,
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