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(FE] a & Ehis s S RRmeak I s B 2 40 B3 T B R FAR S VAT BERE AT ( postoperative cognitive
dysfunction, POCD ) RAEFKIFEN, Fik A 20164F 4 H 1 HZE 2017 4F 3 A 30 HE O R#ME T il EBSGERY 65 4
THYTF BRI T ARIGEAERE, BN IS RIA (GAH, n=31) MM FEHER#H (SBH, n=34) , /3H7EAR
A 1d. RJ5 3h, ARJg 24 h F1H B H R RS 3% ( mini-mental state examination, MMSE ) . Z2485A RNV
#% (Montreal cognitive assessment, MoCA ) FIZEZIRIS ( trail making test, TMT ) JEAFIANHIZCEINK, [FIEF 5528 14 65 FAK
RS FZCE TR AR Y OB PRI A B BB VE R IR, AEABGEHE 1 R, 55 2 K. 5 3 Kig FHARIR Ay L 24 TIAHIK ST
iR AR TR A AR A2 AR AT H XU S &% (bispectral index, BIS ) AWH Wi, 453 BRI £ 5 % T A Dk RRTwE,
A BIS 4E4577E 40~60; W IR i B S 35 R PR PR IO ER AR, BIS ZEHFAE 70~80, A (B el i s B ANl
20%. %% AJ53h, GAZLPOCD Kk EZH 9.7% (95%CI 0~20.1% ) , SBAH 2.9% (95%CI 0~8.5% ) , =R LG
X (P=0272) ; ARJ724h, GAH POCD K45 N 3.2% (95%CI10~9.4% ) , SBL N0, RS H¥#E X (P=0477) ;
MBI TR B ELEMMSE, MoCA, TMT iP5 LRSI E L, 44 ST L, 28 RIA 235
AR RHEFE ARG FEEARUKCOTE TR S, BAE LB AT AT PR 22 () ik R e s BEL R 17K T

[REIR] AREIANHTIRERERT ; 4 BPRREE; BRI B RSB I XUHR 5 e SRR

[PESYES] R6142 [CattrEa] A

Effects of general anesthesia and subarachnoid block on the incidence of cognitive impairment after lower
extremity orthopedic surgery in elderly patients

WANG Ya-ting, LU Wei-feng, FANG Fang, CANG Jing, LI Hong’
Department of Anesthesia, Zhongshan Hospital, Fudan University, Shanghai 200032, China

[ Abstract | Objective To compare the effects of general anesthesia and spinal anesthesia on the incidence of
postoperative cognitive dysfunction in elderly patients undergoing lower extremity orthopedic surgery. Methods 65 elderly
patients who underwent elective lower extremity orthopedic surgery in Zhongshan Hospital, Fudan University from April 1,
2016 to March 30, 2017 were enrolled. Patients were randomized into general anesthesia group (GA group, n=31) or spinal
anesthesia group (SB group, n=34). Cognitive function was assessed with three neuropsychological tests: mini-mental state
examination (MMSE), Montreal cognitive assessment (MoCA) and trail making test (TMT). Each patient was assessed for 4
times: the day before the operation, 3 h after the operation, 24 h after the operation, before discharge. 14 in-hospital patients
for diabetes were also assessed for 3 times with the same interval as control group. Patients were monitored with cerebral

oximetry and bispectral index (BIS) intraoperatively. During the whole operation, the value of BIS was maintained between
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40-60 for general anesthesia patients under intravenous anesthesia. BIS value was 70-80 for spinal anesthesia patients with

propofol. The cerebral oximetry fell by no more than 20% of the base value. Results At 3 h after the operation, POCD was
detected in 9.7% (95%CI 0-20.1%) of patients in the GA group and 2.9% (95% CI 0-8.5%) of patients in the SB group, the
difference was not statistically significant (P=0.272). At 24 h after the operation, POCD was diagnosed in 3.2%(95%CI

0-9.4%) of patients in the GA group and 0% of patients in the SB group, the difference was not statistically significant

(P=0.477). No statistic significance was found in any neuropsychological tests before discharge. Conclusions Compared with

spinal anesthesia, general anesthesia may result in the temporary deficit of cognition which could reverse before discharge.

[Key Words | postoperative cognitive dysfunction; general anesthesia; spinal anesthesia; bispectral index; cerebral

oximetry; orthopedics operations

A J5 A I BE B % ( postoperative cognitive
dysfunction, POCD ) J&+48 k5 T AR5 B 1
MFRHON N T RERGR, R R AT RR 2L B8 88 H « &
24 POCD W& E RATEARGEEHBAR TAE. 4
W, A2 ks A CNHKRE TR, POCD F#
P20 B2 552 Wy, BEAE 12 W POCD 1411 IR
iR B L, [ H R B G — )
FZWibsifE" . POCD Ji: 22 Fh [H 3 3 ] 5 550 45
o mIED L WAL L RATT AR A
TTHBERRT Y | R BRI A B r R 4 A
JiE TR 7 AR S i R A POCD KUK

biEBR N FER AR H 5 i, B2
AT R A i R R MR B A R
T AT G . MERE R H i 2 1 F AR, 2A4F R
FH W R IR L B A s A e
IR PR B s S A, AR BRI = A P AIX POCD &
AR T E KBk AR R EL RIE1H
POCD &% ik 25.8%, ARG 3 4 H B ERHA
35 9.9%. EARAR T L TR BT B AL E AR
SRR s AR T B PR, (BRI 2 i
PR ORI E B9 L AR r 0 SEUER R 32 1) AR 7 55
H 2 SRR 5 2 1) B 2 AT 450 S AN RIS A PR 25 )
I AR POCD B & LA AR 5 o AR F ik
HL SO HE %X ( bispectral index, BIS ) Wi il 4 Bf PRI
R YRR B TR, 4EFF BIS {1 40~60", LI K
AR W AR M AR AR, LA A SR Y
80% LA 17", 3545 B T8> POCD % A= o 4R
ANTRRREE 7 2 (4 B BRI vs X BBH AT ) X POCD
RAEZAFE AT

TESY S, 4B PRI T S 3 SL 50 s YA I
BE S W PR, BARHIMLE R 2R e
AHOCH I RAIFSE b, 4= B BRI 55 DX BE i A L R F

RERIFAN T L —8. BEFAREWIRINFA
(g 3 TAESE > G5 R B e, AU B 4G
R (2 G REE R POCD & A= % & T X HURREE ) 11
BEgE " PARKAIE W IR A . BRT
RAE, ISR EAEHEARE 7 dWN; mAEKY
(RIF1VAHEE3AH) Wb, JERAETFRE
B2 AR T U5 B KPR B 22 5

R TR 4 B RR I X 38R B X POCD Y &
AR A AR, AWFFEAE BIS 50 SRR
XU WEIT, HERR PRI A Ho i S0 AN T
X} POCD B2, LU 4 B IR Do 5T s BEL e
J7 POCD R,

1 #EREFZE

L1 —fFH AW — IR BALAGIG IR
5t. MA20164FE4 H 1 HE20174E3 A 30 H
2 B R E TPl EBE 65 IR T T BB AR
S8, FH R B ATL R Bl AL A A 4 i Dk 4 B R T
4 (n=31) FRMBE N A (n=34) . %
TEH 14 5 P8 23 WP 38 4 PR s 1 o 26 5 A Sl ko i
o Ao B e Ll R B Ae B2 5
S (B2015-121) , A BB A H &5 A

TEREA
HARRE: (1) il 60~80%; (2) ASA
Wl T~ (3) FET FEERERFARS

DUBE PRI A 53 B B (4) AES A
I IRWFIE . HEBRARME: (1) AR, #5050
s (2) BEARATA] LA R 4648 (3)
A RCE BRI (4) AR
s (5) A HA AR R R G, 5 W A s
5 (6) fa B K MUk 25 B 22 ( mini-mental state
examination, MMSE) 11-43<<23. W& B HhrifE.
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(1) BZiE 2R ANE Al & sk A shilk i
(2) FEDTIANSEITES 2 IRFAR;  (3) BlEVIINGE
125 (4) BEUTENIG R P25 .

12 MRFH HZRTFAREHE, WA B
BFEARTT . R KRG 3 PHrE.

121 ARHTB B ARAET 1 d BV B A 2% s, F
fli MMSE. 52 ¢ F] ZK Ik F0 3 Al & 3% ( Montreal
cognitive assessment, MoCA ) Fl i £& & % ( trail
making test, TMT) , o B & WAER . B, 1k
Fait. 2= BRI, KRB BENL L 2 4 B RR
P2 e X ST e L 2

122 R#HE

(1) ANZEJE TPk i, &40 m iy,
BIS i S8 V6L FEE W, I sk LA

(2) W s BEL i A8 (i F A e R IR TR
L E BP0 e POX BT B RS, SRR ~F- 1o, A e B
I ACR T IR IH 8 TR, 78 TR IF 46 A 1 A
My, Arb BIS fH4ERF/E 70~80.

(3) B RF RN, 25K,
STPASY AN LR L S Y I 7 A S G E TSRS TN
YRR . HiZSARJE . S HERR 0 BT i e g
TR ZESRF, AR BIS {H4EHFTE 40~60,

(4) A TR 73 5IHE TF b6 ) B i Fn g
e a5 i, TR e SR BE R a0 (tumor
necrosis factor-o, TNF-o.) , ARAGERRIkE IR AFNE T
R AN R 20%, A8 5 AR B A JRR T 5 T 2
W 4 B RRERAL AT 4 O B AR FIER Y
A AR BB TEAR S 25T 28 B -

123 AEWM&E FEARE3h. RJF 24 h R B
A, FUCHIF MMSE, MoCA, TMT 3 FfHig P4k
BAE ARG INAINRE. 0SB UGN HIITEAL AT 1
S R AR ES [R]  DAJNIPAL B A 2R 14 (D
BHIPESE )« RJE 24 h U 22 25 KJEe HE FR
Je I KRR

ek R, B 1 BT BET T 4 WOA
HIPEAL . BB IS A2 A800 AT B AR S B IA R PEAG
845, MM POCD Ve . ik, WF5RE ik
B LRI PR o £ B2 1) N 23 W B S B AR X IR, 5
TR R AETF AR B, WFRAEARS 1 K, 542
K. %3 K17 MMSE. MoCA. TMT YA HIIF
i, [FIBHCSEEE AR . B, R, 0.

REAEART L . AU AIPEAR AT 1 B4 B AR Fsf ]

1.3 %itsam® SR SPSS 19.0 Mo 48 14k
P, 2R JH GraphPad Prism 5.0 flfE &I F. FrA %R
& F Kolmogorov-Smirnov 7% #17 1E A PER B, 1E
BOARIGERIA X s Fomo PIAST FEA K ¢ 46
55, N RTBER K5, ZREARTRER T 22
3T, KEEKAE (a) A 0.05,

POCD (12 Wi bR NS AR, 224 i = X B4
F, — R AT T RE =1 AR 25 IR bR
M X R Bk, U5 E B FE 2L (reliable
change index, RCI) Ffi15 Z (E ARG BB A
TIREREAT 2", M 5 T A2 A FH A R i A
RN . BRBEIEINT: Z= (AX—AXym) /
SDAX e ot AX g BB E AR A A 55 15 53
MR AR EN 220, A Xy 2T A X IR
S TR 1 1) B st 0] i A 00 0 45 43 i 2 13 vkl
Y545 43 A9 22 (19 7 Y H, SD A Xy i LR Xt
TR 22 bR iE 25 . X R 22303 9 ol A7
MMSE. MoCA., TMT [ Z{H it 5. M T MMSE
FI MoCA 153 43 51 N B A 2512 B b POCD, 1M
TMT B[RRI 42512 W7 POCD, i 8
72 42 A SR [ i MMSE 1 MoCA Wil T B 8 15 Y
ZAE NGB ATl ZAE>2 B R R IR B,
MMSE F1 MoCA 19 Z {ELiH %% by A S &8, 80T 45 151)
53 MMSE, MoCA, TMT 3 N Z1{EH, N
THEA 3 RN, BT Z R, ik
S TR BE BN LZEETEDY, Zumse s Zuocas
Zor 7390 F AR 3 RIS 20 Z (H,
%o RIFINVAITIREREAT 2 WibR fEWN T . Z,>2
8% 3 WHAMIRIG N Z (=04 2 Wi>2,

2 # R

201 AR&FA SR (1) B m&I 654
FAREBEF 14 H1xF AL E TE R ARV . 2k
B I T AR ARG MO B | e
AR RROCT BB BT R G AR KO
BERRABUNIEA ., 2 HHFERBERFRERZES
TGt o 2HFREHE M. ASA 39 .
SEmbE . ARRTIMAT A (R E . JLat BISTH ., A&
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A PP 0 S0 P B AR . BMIL, TR i ] 45 5
I, 225Togeit2m Lo 2 HEE AR PN
AT A 225, MR UCOATIIEAN I A0
Moz B PE 43 7% (visual analogue scale, VAS )
g3 HIPEAL R BRI 5] ] Ao AR J5 24 h BRI 22
SFRJEHREF TG EE L 2 HEEREH
1R ML HWSE | AR, A5 = IF A
KRR R R TG F L
F1 2AFREBEER—MARILR
A EFIRRIEAH Wk o0 5 T~ B

i (n=31) #a(n=34) =1
B/ L )n 10/21 6/28 0.250
ASAGR(C 19/ N )n 7124 8/26 1.000
e Il n 17 17 0.805
RN o7 0 3 0.240
BRI n 4 5 1.000
AATHb/(gedL ™) 13.0+1.3  127+1.4 0328
FERBIS 93.5+7.9  949+54 0472
FERENIRS ZE 4] 629+7.1  63.6£73 0.686
FERENIRS A5 63.1£7.0 627158 0.804
BMI/(kgem?) 25.6+42  238+35 0.075
TFARHF[E] /min 109424 98+23  0.066

gEIR (F2) R 3HBEMEFR . AFR
JE . HEAEMMSE, MoCA ., TMT i a] % 22 34 16
Gt .

®2 JHEBENERMEE B LLR

. G R SRS TR X Eg P
HR (n=31) WH(n=34) (n=14)
SRS % 69.7+5.1 71.0+6.4  69.8+5.7 0.642
HEBE/ AR 99435 93440  9.7+4.8 0.543

22 3FiNsiRfEE AL R 4R (K1) BR.
2 HFARBH MMSE 15 IETEARG 3 h FIR G
24 h KA WS, HAXI ML, 2 HFARR
BT 24 h BV 155 LRSS 1402540

g (& 2) WoR: M MoCA I K,
ARHPF 308 = ) 2 SRR (225 vs 21.9) , R
BIEAR ST RT3, 1555 TR (BFEARIG
3h (23.1vs23.4) FIHBERT (24.7 vs 25.6) A%
AT ok P RS M BEL ¥ 4L 15
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32 32

%30 430

ok Jujzg

o 28 o 28

€26 €26

= 24 =24
201 2 3 4 5 20 1 2 3 4 5

AL R4 ke DR fis B 201

1 WARE MMSE if5
1:ARA2: KRG 3 h;3: K)E 24 h; 4. HFERIT.

35 35

P

\3530 §§3o

gzs H/H 5,2425

S 20 =20

Bo 1T 2 3 4 5 o1 2 3 4 5
x5 BRI AR PO B s L 41

B2 WZHEE MoCA E5
1:ARAT;2:ARJ5 3 h;3: R)5 24 hi4: B BERT

g5 (K 3) WoR: 28 RMAARE TMT B
[ B, 4 BRI EAR S 3 h R FTF ) 4E
fif 36.1 s, AJ5F 24 h IWARFTPFIIERS 16 s, kM
T s BELVA 4L 00 5 %o R AL ), FEARJS 3 hy RJE
24 h 5ARFTAH LA 2. BAE 1 BerT, 2 41
SR TMT o ) P [ 8 ] — 7K -

300 300
=200 = 200
= =
== ==
= =
€ 100 S 100
= =
% 1 2 3 4 s % 1 2 3 4 s
4 5 BRI ek T3 S fas L 4.

3 24FE TMT B ig
1: RT3 2: AR5 3 h;3: K5 24 h;4: HHBEAT .

23 POCD % 4 &yb# 45 (£33, £4) Br.
RJF 3 h, DEFREEA POCD &A% 4 9.7%( 95%CI
0~20.1% ) , Wk 5T 8 B 2H R 2.9% (95%CI
0~85%) . Ho2dHHKA 11 HlEHEZRD 11
INFII B Z {1 >2, 48 2 AHEAR) POCD &A=
REFHKR, HHTGIFE L (P=0272) .

RJG 24 h, EGRREEL POCD 4R N 3.2%
(95%CI 0~9.4% ) , WRIME N A4l 0, 2
SIGIFE L (P=0477) . Hrh 2 HPAREH
BIG 6 11z /0 1 BOAHI R Z (5 >2.
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#£3 RE3h2HFRESE POCD RERMWLILE

i POCD dEPOCD .
205 (%) (%) gt
4 B RRRRZE (n=31) 3(9.7)  28(90.3) 31
IR B (n=34) 1(29) 33(97.1) 34
Mgt 4(62) 61(93.8) 65
*4 ARF24h2HBFRKESE POCD KERKLLE
B POCD  {EPOCD .
21 5] (%) n(%) J=8an
YRR (n=31) 1(32) 30(96.8) 31
Ik T JEs BT ZH ( n=34) 0(0)  34(100) 34
Bt 1(1.5) 64(98.5) 65

24 HIRET 2 A B FH NSRRI S5 (F5)
BoR: A ERE BT RN, FAREE I H B
RIPEA IR RS 4 d SR JE 7 do 2 40 PES i
] 22 53 TG 2R o X B LAY PR B 3 A e st
(AN, TCIA5 21 AH N [ B Rt ) fé ok FRZH £5cai . A
I BE A A A R DL TC VA Z (B 5, AU 2 41
FAREEIAT 08w, 22 7Tge v L

RS 2HAFREBEHRAIAMINEER LR

G e B RREFA] R s BE
b (n=31)  WH(n=34) P
HBERTI 4 d/7 d 526 4/30 0.725

MMSE 27.7+£2.7 274124 0.686
MoCA 24.7+4.1 25.6+3.3 0.423
TMT B (i) /s 147.4+£57.3 153.1£83.7 0.815

2.5 FBREIEAT  TEARFTHRE 25 IBUE Y
SRR, B0 A4S B M R, W R SRR R -
(TNF-a) , 227 Tgeite@a L.

2.6 BARGIAN-ZE WRIKBET FEBRAETZL R 1 5] 80
VA, TEAH RO Y T2 5K
BN ATA MG AR, IRATZE M 4 0C s
AR 2 WTFARBARR . KRG MLLEAEE . R
i I SR S AR L W3R 6. IZRBEAERS 1 IR
JES 1R 5B 2 RAMIBHBE % (HIHIKTE BIS
R G S R %) M AT IR B B Y A
AT B AR, ARJF AT IIE 28 POCD,

R6 2RFRERLE
AMARBOCTT B ZE Mo &

SR

ARCEER)  HAROALD)
R AGRREE R s B
AHiHb/(g L") 95 92
A 1fi/mL 500.0 400.0
RIGH 1 KHb/(g=L ™) 67 65
ARIGH 1 Kig/b X /0 2.0 2.0

Wit

3.1 AR ARG 3h ARG 24 h
4= BRI 2 POCD & A= #8324 155 T Wk I 6 Js BEL iy
2 (9.7% vs 2.9%; 3.2% vs 0% ) , {H 2% % T %
THeEa o AHIFFE I HT I B B A (5 3 et
PR BETERT ST RIS fd ] MMSE I
MoCA B} POCD & 4% 5% (4/71) , 54
WF5% POCD & A= B AHUT, BEAE®FSE > A fdi ]
MMSE i} POCD &4 %0 0 (0/150 ) o BEAERTFSE
Wk Al 8 BRI i i R B, POCD kA4 % K
17.2% (48/279) . #kifii POCD YK Hi 2 5 {di FH Y
HRA R KR AR5 POCD K& A4 %5 Hith
it AR L & 3 19 IR 30 POCD & 4 A0 I, (H 55k
Bl 28 2R 0 A t, POCD &4 R
K. HAEGFFBAE G —H) POCD Ml EwEH G, 241
TFARBEHEFEZEARG 3 hiPOCD kA4 %% 1
B, 7EARJG 24 h 22 S B4R/, Wi BERT, 2 4
BE W 3 TOAFIPEo W T AR . Hoh, RJG 3 h
KM POCD 1Y 4 il (4= B RESAL 3 i, Wk s
IR 149 ) TEAR ST 24 h Z MBI .
XA — i A DI REI S, FTRE S B AW
PRI T DL 4 B R TS B 18 A 2 Y L FEAR
J5 24 h, VAR 1 FIZWh POCD B E (25
RIS E e % ok 1 IR 2735 v N e Sl S (A R
P AT, A5 R B | A 4T
KA. HAEH & POCD A ELFELE 2 d BEHRAT B A
2 ho X FREEHRTE O B 1A PRl 45 5 T Bk

—EARSEE S EARST 24 h, R EAUE TMT A
IS (406 s) ZAE>5, HA 2 Bi¥IEH; Hk
HIIZ B E B TMT B[] (261 s) B 83T AR5 KF
(209 s) , Ui BHIZ B BN HIKSF- 76 S BE i 2 A5
PR KRB E . 52 AR, BI04
2R RS, ARG 31~ POCD £ i #R
3 R .

SARB T4 R, 7E R A Ay 4 B RIS X
SRBHAE X POCD S RIHFSE > v, R REL FH 2
P TR) Rk 7 =110 S8 K POCD & A8 B i
Z5 ., A BIFTESSE S (POCD kA4 B RRIT A
FIXIRRH A ) PIHBEAR G R (RIE7dHN)
KW (KRG 1AAZ3 A ) BEvs & & 3
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PEGER, PR AR A BRI AT i b X SRR B ) K
A POCD, {HIX s i 2 1 FL AT 3 ()

FA, T AR ZERE TR AR P RS R
A, FTLIAKIFGE A B A ke IO JIEE T s BELVAS £ 38 AR
FPTIAB . TAE 5 —T0%F 85 BIAT ARSI i
AARBHF BRI T, A ik T R L R
BIRG TATATEEER 259, ARJF5E 7 KW POCD %/
24 By R ORI 0 5T J1s BELH O 4.1% 1 11.9%,
ARJG 3 4~ H 4 B RSN ik W BT 1 B 119 POCD
KRN 6.8% Fl1 19.6%. Y56 4 TG EE 14 W )
JECT e BELHE E 4 P POCD, H AR R EE & e
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