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Associated factors and predictive model of postoperative cognitive dysfunction in elderly
patients undergoing total knee arthroplasty
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Abstract: Background The incidence of postoperative cognitive dysfunction (POCD) is high in elderly patients, which
increases the incidence of postoperative dementia and the mortality. Therefore, it is vital to identify aging patients with a high risk of
POCD early and accurately. Objective To retrospectively analyze risk factors and establish a risk predictive model of POCD in
elderly patients undergoing total knee arthroplasty. Methods Based on the Perioperative Database of Chinese Elderly Patients
(PDCEP), a total of 199 elderly patients (age=65 years) who underwent total knee arthroplasty from February 2020 to April 2022 at
the First Medical Center of Chinese PLA General Hospital and other 17 third-grade class-A hospitals in different regions of China
were selected. The participants’ cognitive function was assessed by Mini-Mental State Examination (MMSE). According to the
results, patients were divided into POCD group and non-POCD group. The independent risk factors of POCD in elderly patients
undergoing total knee arthroplasty were analyzed and a predictive model was established. The prediction efficiency of the model was
evaluated by drawing the receiver operating characteristic curve (ROC), and the area under the curve (AUC) was calculated to
evaluate the value of the predictive model. Results Among the 199 patients included in this study, POCD occurred in 47 (23.6%)
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patients. Univariate analysis showed that the surgery duration, intraoperative blood transfusions, blood loss, infusion volume, the
resting Numerical Rating Scale (NRS) at 1 day after surgery and the incidence of remedial analgesia were related to POCD (all
P<0.05). Multivariate logistic regression analysis showed that the resting NRS at 1 day after surgery (OR=1.304, 95%CI: 1.047-
1.624, P=0.018) was a risk factor of POCD. Intraoperative blood transfusion (OR=0.317, 95%CI: 0.144-0.700, P=0.004) and the
incidence of remedial analgesia (OR=0.348, 95%CI: 0.158-0.768, P=0.009) were protective factors of POCD in elderly patients
undergoing total knee arthroplasty. A predictive model was constructed according to the regression coefficient of each variable,
and the ROC curve analysis was conducted. The AUC value was calculated to be 0.811 (95% CI : 0.731-0.891, P<0.00). The
sensitivity was 84.1% and the specificity was 74.5%. Conclusion Resting pain at 1 day after surgery is the independent risk factor,
while the intraoperative blood transfusion and the incidence of remedial analgesia are protective factors of elderly patients

undergoing total knee arthroplasty.

Keywords: postoperative cognitive dysfunction; total knee arthroplasty; aged; risk factors; predictive model
Cited as: Xue DH, Wang L, Liu LY, et al. Associated factors and predictive model of postoperative cognitive dysfunction in
elderly patients undergoing total knee arthroplasty [ J ] . Acad J Chin PLA Med Sch, 2023,44 (6 ) : 618-623.

A J5 A D) fE B 5% (postoperative cognitive
dysfunction, POCD) & — it 5 Jfk B F1 - AR AH G 11
XS RGIFRAE, FERI A FE A6
JITF R KRR Z B SN RESUE, #
Ry IR R I A I AR A A 25 3 1 BE
MR RE, 2k R AT A A A ), BT
R, BZAROHETARZEREARG 14
NHI BSR4 %1 RN 25.8% ~ 41.4%, 3 4~ A B
ik 9.9% ~ 12.7%, #rEE B SRERIARG
VAEDL B R AR R W, BRI, IR AT
POCD & A AL K Bt Tt e B R kL2
B AU BT T R AR 2 RO B
B#H POCD WG &R, I E IR, h
RO BB POCD MIBRIEHES% .

BERERE

1 TERBRIE X — I AR R R
B 2 (Perioperative Database of Chinese Elderly
Patients, PDCEP) JF Ji& f £ .0 [l Ji 1 F 52 o

PDCEP %418 2 H ] 2 2 AF 950 I R B2 2 o v
(W 4= S BE ) 2 S i, W TR AR IE 114>
HuIX 18 ZKEE~E LI R & . PDCEP £l % 5
TEAR HE 2 AF B3 IR WIF AIE e . AWF9RIE
HX PDCEP %4 & 7 2020 4F 2 H - 2022 4F 4 H 1F
i TR B R B 2 — BR A O AHA 17 R E AR
b IX = 2 A5 R e A 7 4 TR G T L 4 TR 1 199 141
ZAEBHE (R =65 2) XS K54
A SRR E R G st (IS

S2019-311-03), AL AW 5T (14 H 35 44 %5 38 A1 1% [7)
BA . MATRME: (1) BEITE S B RRBE 17 R sl
XML A Q) FER=65%; (3) ASA
SR ~ N HEBRARUE: (1) T SCHURTITE 24
PR32 (mini-mental state examination, MMSE)
PP T X0 B SCAR R FE e Ao 3 [ CH CRZ2

B)IRT 1841, /N (BEFMR <6 1F) 1L T 21 47,
e KDL E (BEER>6 )T 2540 15 (2) i
i SRR )Tz PR £ B & R (generalized anxiety
disorder, GAD-7) Fl it 5 [n] % 1 5 4iE IR #F &2 =
(patient health questionnaire, PHQ-9) & A& fif &
FA EIREIERIRE ;. 3) AIFMMEREEEE . B
IRDCHE BRI« Wi A v A 28 SO 5 (4) ™
P Sy REAT; (5) BBk . HEARAES: 2
X SH R, HREEAR T A LA
FEAR L 0=0.05(140=1.96) . B=0.1(14=1.282), 7 L
38%, TSLEASBIEAFE 2RO BB POCD
KRN 24%, 6=0.14, THEER/MEARN 126,

2 POCD Witrifi e ordll FARA1 1 d MFARG
7 d(al H BERT) FH— 44 X120 AN HNE WA 225
JRR i 2 O SRR 4 - A T I DD RE VAL o AR HI
1 d () MMSE P43 5460745y, 24K JF MMSE 1T
SRR IP A T 3 43 X LA E B2l POCDE,
1% POCD 2 Wrbr N 835 4> POCD ZH Ml
POCD 4,

3 gl RsrArdEls WEBRE DT ER: (1) A
(B2 S 1 e o= I RV VPIIEA oY /<IN 51| BN % NI i = <1
. MMSE W), BEAESOR L (R i o B bR
LK) BEN R RETEEEE]; (2) SLEE R
. AHEE. MZEE . ZCAMtEe. Fanifit
B, MIEMHET. R AE T 5
T FRBR . A4ES R DL S B I B R ] (3) R
hRRIETERR : ASA 3%k FARERAL . FARES
. R, RkE . R EAR, RE
BUR MG . R AEIE, M. Ri5
1 d # SR UE 40 i 3% (numerical rating scale,
NRS) P55, FhROPEFER 25 W 0 ARG O | BB J5 £
FART RS (4) RN RIGRER
S3 BT e POCD RYAH G R, HF P<0.05 FAHE
R ZE 0 A T logistic [PIHFRAEL, Jrir 242k



620  FRIRAERABE AR

Acad J Chin PLA Med Sch  Jun 2023, 44 (6)

https://xuebao.301hospital.com.cn

TE R B E POCD (1)l 37 A& [ PR 2R I g ~7 il
A

4 Stk SR SPSS 26.0 k{4 T80T~
ST e MRMIEZ AT i sk Dl x = s, 2]
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Tab.1 Comparison of preoperative general data between the two groups

fehr POCD4(n=47) 4EPOCD (n=152) YYZ/E Pl
AR /[%, Md(IQR)] 69(66 ~ 73) 70(67 ~ 73) 0.506 0.613
/B, %) 17(36.2) 47(30.9) 0.453 0.501
BMI/(kg-m?) 26.24+3.30 26.60 = 3.43 0.634 0.527
MMSE -5/ Md(IQR) 28(27 ~ 29) 28(27 ~ 28) 0.540 0.590
ZHEREE = 84F/(H], %) 23(48.9) 58(38.2) 1.728 0.189
R /(1 %) 6(12.8) 12(7.9) 1.035 0.309
W2 AR 52 /(151], %) 8(17.0) 16(10.5) 1.428 0.232
BEAE S /(161 %)
fR IR 27(57.4) 103(67.8) 1.687 0.194
WERI% 6(12.8) 34(22.4) 2.061 0.151
LR 8(17.0) 30(19.7) 0.171 0.679
PRI/, %) 31(66.0) 96(63.2) 0.122 0.727
BB EMETs > 5/(17, %) 13(27.7) 25(16.4) 2921 0.087
ARATEEE st a]/[h, Md(IQR)] 108 ~12) 108 ~ 12) 0.033 0.974
SR E A
HEM/Ag L") 40.83 £3.71 40.55 +3.52 0.471 0.639
METEE /(g L) 130.55 + 14.51 130.31 + 14.35 0.100 0.921
LI, x10'2) 433+0.42 428 +0.44 0.689 0.492
HAMITEUIL Y, x10% Md(IQR)] 6.50(5.28 ~ 7.65) 5.87(4.88 ~ 7.74) 1.126 0.260
L%/ [mmol-L™'; Md(IQR)] 5.31(4.96 ~ 6.09) 5.62(4.95 ~ 6.33) 1.028 0.304
AP F/(mmol-L™) 4.09 +0.37 3.99 +0.32 1.803 0.073
HESF/(mmol-L) 141.68 £3.42 141.51 +2.81 0.344 0.732
S B F/(mmol-LY) 105.63 + 5.45 104.75 +3.14 1.385 0.168
FEESF-/(mmol-L) 2.28+0.11 227+40.15 0.423 0.673
JRIR/(umol- L) 344.74 +93.99 317.05 + 82.82 1.939 0.054
LY 115 [g L, Md(IQR)] 3.21(2.99 ~ 3.60) 3.10(2.76 ~ 3.50) 1.567 0.117
I BR8] /s, Md(IQR)] 12.10(11.10 ~ 13.05) 12.25(11.30 ~ 13.10) 0.322 0.747
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Tab.2 Comparison of intraoperative and postoperative relevant characteristics between the two groups

¥ebr POCD#4(n=47) AEPOCD4 (n=152) YYZIHE PfH
ASAZE > TR/, %) 15(31.9) 36(23.7) 1.276 0.258
FARERL A /(5 %) 45(95.7) 131(86.2) 3.210 0.073
FARMIE])/[min, Md(IQR)] 120(100 ~ 155) 110(87 ~ 132) 2.368 0.018
A b/ (5, %) 14(29.8) 84(55.3) 9.322 0.002
A H IR/ [mL, Md(IQR)] 200(150 ~ 300) 200(50 ~ 200) 2.556 0.011
AR /[mL, Md(IQR)] 350(100 ~ 650) 450(200 ~ 800) 1.589 0.112
AR B A/[mL, Md(IQR)] 1700(1200 ~ 2 100) 1200(1 000 ~ 1500) 4.126 <0.001
ARSI /(51, %) 37(78.7) 123(80.9) 0.110 0.740
B SEIEI, %) 9(19.1) 16(10.5) 2.430 0.119
BRAWER/(151, %) 9(19.1) 15(9.9) 2915 0.088
RIG1 di ENRSHSH/MA(IQR) 3(1~3) 1(0 ~2) 3.248 0.001
AR BUR 258/, %) 15(31.9) 100(65.8) 16.887 <0.001
MR 1973/ Md(IQR) 7.71(6.67 ~ 8.00) 7.33(6.31 ~8.33) 0.628 0.530
1.304, 95% CI: 1.047 ~1.624, P=0.018), R N
W%

I, (OR=0.317, 95% CI: 0.144~0.700, P=0.004)
A5 8 AN BB 259 (OR=0.348, 95% CI:
0.158 ~ 0.768, P=0.009) Jy POCD [ & 3 5 iy
(G m) HER, Hi s Z#8 ek miE,
W3,
4 FOBIRSRIEAL  HE— DR B 3 AR
M PR 2R /R 1 % 2 AR 4 OGB4 R S POCD 1Y
T AEALRE . LA POCD 4 (n=47) N FHMEREA
DL POCD 41 (n=152) A HHEA, #1T ROC
3P BRE TSR AR L . LA R 25 R B
FE AR R I . RIS 1 d R NRS 4. #hgk
PEEUR 25 3 T BCA FNBL Y (Log P ARAY, 2¢
FHOW), RILL Ln(P/1-P) VERNTINFER, #H57r ROC
M2k, BEEZPEFEBUR KM, XA B e 1]
B GE YU S S40. La(P/1-P)=-1.148 x R
Hg Il +0.265 x AJF 1 d ## 2 NRS iF43-1.055 x
HRE BRI

IR A AR R 2 AR A RO R R R
POCD Fiilll & fiE: AUC Jy 0.811(95% CI: 0.731 ~
0.891, P<<0.001), KA J 84.1%, FrH N
74.5%, Youden $5%1(=0.586, #L&1L)E 4 Hosmer-
Lemeshow #i % J5 & B : Hosmer-Lemeshow y?=
12.157, P=0.144, FIATOBBILA BEEL. WL
&l 1 FiEk 4,

POCD J&: #2524 M OGB4 AR LA [ E H L
(3 & AE 71, A SCEK POCD TE P 1 4525 Fil A 1)
INFN G — i 44 AR A pp A S i g, AR
TARMCAENNTIRE R . 2N RGIEZ
(ORJG 7 d). ZER M ZNARE (KRG 30 d) FIR
oINS (RS 30 d ~ 12 )0, A HF
5¢ A TP TE AR 5 48 IR P Kk A 1 2 2 RN I Rg
FAEtE, B TES R X R POCD, H HAFTEN
Il RO FEAT T 32 i FH 58 8 R 5 AR J5 7 d MMES
PEAT VAL R E A5 K42 POCD,  [RIAS ST SR U
JFR Bt 44 POCD. ABFFE BI04 T 199 1142
ZRBRRATEARN LR E, W 47 6B E R
H POCD, RIERN23.6%, Z5FRBRAE 1dE
B2 BT B R 5 244 5 POCD 14l Sr
fER R 2, AR i S A 5 B F AN R E R 259
AP E . POCD fi Z2AMal I ZE, Hiisch
Wiy R 21k, H POCD 78 45 AREH &k %
Bom, B RETE R BERT A F AT IR 23% ~ 40%,
HA IR ] B 4 PR T AR T B0, R AR
WFEM AN 65 2 KL 4N, H POCD
RIGHR G HA—FL,

PR EHEA AR I B R I LR R 10,
ARG RIAE 1 d FEI RSB BER 244

*3 BELBXVELAREE POCD ERERMN S E X logistic B354
Tab.3 Multivariate logistic analysis of risk factors for POCD in elderly patients undergoing total knee arthroplasty

fabr W7 e R A 38 T BlE Sx Wald PfA OR 95% CI
A ifi i li=1, {5=0 -1.148 0.403 8.098 0.004 0.317 0.144 ~ 0.700
ARJE1 dif ENRSTF4 FESPRUA AV A 0.265 0.112 5.605 0.018 1.304 1.047 ~ 1.624
AR 2 =1, %=0 -1.055 0.403 6.841 0.009 0.348 0.158 ~0.768
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Fig.1 ROC curve obtained by the predictive model of POCD in the
elderly patients undergoing total knee arthroplasty
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ST R0 JRR e 24 B0 R T Y ik L % S L of 22 B
S 10201 ARG H AL AR R R AR A T
BTG 2225, WA AR 259 1 £
RAEGI 2R . XRWAR G 2B
B IR 24 9 P ok B A I B AR, I T RRAIG
H— YR RN, AT RO ARG, M
Mi#; POCD,

SR EBFARAGR, KiL, HEFE
BEEA RGN, AR H E i —
ANVRIT F-BE o A B TR M3 T LA 8 0 Y 100 1 4R
RES1 . HEFRHLIR N IRBERRS PY, BRAEIF 5T A 8K,
A o 2T 40 M B vE B =500 mL 2 E T BB RS
ZAE B POCD LR S FE R P 2 P2, Repii
F>1000 mL MLLAAIEARIG 1 d IEZ ML faks
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T B ARACRAESE 2 WIEEE., 28R
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AE A POCD PR IR 2 . X nT B IR N ™ % 4%
HE i i 4 0F A b 7 8 25 0 B . 2 8 B R E T M
JHF B AR LR MR T B A, SR T R
L TS B 4 B R RO, AT R AP T A
hg. FILEFARTH IS POCD 5 R HEE
AT

ARG AFAE LT RBRE . (1) AR5 Z ol
BRI, AR T, EAT BB R TR
ZRRER T, g = A, B S fa ks
PR 28 IR S %) 00 ASS 75 13 A 1 22 o i S 2 e PR
WFIEIRIE; (2) ARFFRAEA AP, BIRLERZ P&
EANEREGAIE,  BAR SR ICT VA% B g0 FTHERR B
W, EA T BE SR I TSR A R SR (3) AR
ML RS A R T B B R E X —RE A
BEFPA ALY, SR T 98 A T AR R A PR 25 S
o R BT AR A B B H UL I R 8 A B 1)
&, ErRAEH TR MY . RFERK
BRINETFBREHENTFR,

g LTk, AR T EE R R IR
Jio FEA K PR B R % POCD % A= XU B 70 A 7

x4 ZBHEEBRXTERAEZE POCD MNRER ROC HIZL TERMEXRITE
Tab.4 AUC and relevant metrics of a predictive model for POCD in elderly patients undergoing total knee arthroplasty

ity B3k AUC (95% CI)

BB

R Youdeng§ %k Hosmer-Lemeshow y? (PfH)

KA (Log P) -0.570 0.811 0.841

0.745 0.586 12.157(0.144)

PRI 3 IO FH AL BRI B (E 2R KA Ln(P/1-PYRE R LR B 3 i
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