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A ELERF —EF P OmEBEA, Jb® 100853; 2L HF TAERMKEA, iaEL 063000

WE: B8 AFEZRERKFREEFWAARBMNERGEH LA, HATGAE KW FRTEE. BR H50/
30 3L R GG H2 B2 T R BAE A AR VE 2 R ARSI . FaiE 1R 2020 4 9 A - 2021 47 10 H &Y
IRAT PR AR B AR R LT TN BE BE 4 B R0 PO ARR S AT B0 4 617 B R 1) AR BB 60 B (A% 65 ~ 75 %), L
I3 R PIA: SE R EMETRAL (A 4) B RIS S i Dk 5 3R ST 0.2 mg/kg  BRIAME 0.03 ~ 0.06 mg/kg ., FITZF KB 20 ~
40 pg/ke, MKFEWEES 0.1 ~ 0.3 mg/kg K B FEIR &7 0.6 mg/keg; ¥ HAL (B 4) B Bl S IR 5 X R RS 458
0.9% FALSHTE S . BRIk MEE 0.03 ~ 0.06 mg/kg., FTZFKJE 20 ~ 40 pg/kg . MKFEWKRER 0.1 ~ 0.3 mg/kg M B PETEE% 0.6 mg/kg.
PHLAAR 2 R BRI 5 o 0 S PIZLIR RRIAZS 0T (To) 595 5 min (T)). ¥5FJ5 10 min (T,), FARIFR (T;) FAR
L5 (Ty) B T-343 KR (mean arterial pressure, MAP) F00 % (heart rate, HR)o 2R FHBEER G2 MR B0 S SRS /T (T) . T+
AREEH (Ty) RJG 1d(Ts). RJF 3 d (Te) Bk S100 £545 5 P(S100 calcium binding protein beta, S100p & 1) S 4814
(Al F I EE PR AE Al F--a(tumor necrosis factor-alpha, TNF-a) Fl [ 2l itd /1 25 -6(interleukin6, IL-6), IL-10 /K-F, R 3D-CAM 3k
ARG S d WNIEZMRAEREN . SR WARFEFR R ASA /%% M A8 BT AR IR 22 R TG 78 X
(P>0.05), PIHHEH MAP 7E T, T, 2% T, I 2134 W2 FHs (ZHEKIE P<0.013), HAE T, F1 T, W 2] A 419 MAP 3%
5T B 41, ZRAGITFE X (P<0.05), P4 HR £ T, BIZIE T, B 213 B2 TH& (ZEKIE P<0.013), 76 T, Fl T, if %]
A HR BEFMLT B4, Z2REGHI#E X (P<0.05), WALEHE M TNF-a, IL-6 KTVAE Ty B2 T, BRI (ZE
BIE P<0.017), H T, ¢ 21 A 158 E8T B A, 2F B HIT#5 X (P<0.05), B IL-10 /KFAE Ty R 21 T, &N
(ZEKIE P<0.017), H T, B2 AHBE ST BAH, ZRAGITHE L (P<0.05), PIABI M T S100B HH T, ATZI
BT, BETE (ZEMKIE P<0.017), HAE T, fil Ts %] A 20 S100p FH LT B 4, ZRARITHFE L (P<0.05). RFiEZ
KR AHN33%, BAN 20.0%, (HHHAERTEIFE L (P>0.05), 458 LRI EUEER AT /7 TR B R 2 i
BEARIGVE LM KA, FHLHI T RE 5 A RAE BN . D842 I 1A % o
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Effect of low-dose esketamine on postoperative delirium in elderly patients undergoing hip
arthroplasty
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Abstract: Background Postoperative delirium is a common postoperative neurological complication which has no effective
preventive and therapeutic measures in elderly patients with major surgery. Objective To investigate the effect of low-dose
esketamine on the occurrence of postoperative delirium in elderly patients undergoing hip arthroplasty. Methods Elderly patients
with elective degenerative joint disease who underwent hip arthroplasty under general anesthesia from September 2020 to October
2021 in Tangshan Gongren Hospital, aged 65-75 years old, were randomly divided into esketamine group (group A) and control
group (group B). Patients in group A were induced with intravenous injection of esketamine 0.2 mg/kg, midazolam 0.03-0.06 mg/kg,
alfentanil 20-40 pg/kg, etomidate 0.1-0.3 mg/kg and rocuronium 0.6 mg/kg, while patients in group B were induced with
intravenous injection of saline in the same volume as esketamine, midazolam 0.03-0.06 mg/kg, alfentanil 20-40 pg/kg, etomidate
0.1-0.3 mg/kg and rocuronium 0.6 mg/kg. Patients in both groups were maintained by intravenous anesthesia. The mean arterial
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pressure (MAP) and heart rate (HR) were recorded before anesthesia induction (T,), 5 minutes after induction (T;), 10 minutes after
induction (T,), at the beginning of surgery (T;), and at the end of surgery (T,). The levels of S100 calcium binding protein beta
(S100B), the inflammatory factors tumor necrosis factor-alpha (TNF-a) and interleukin-6 (IL-6) in venous blood were measured by
enzyme-linked immunosorbent assay at the following time points: induction of anesthesia (T,), the end of surgery (T,), | day after
surgery (Ts), and 3 days after surgery (T¢). The 3D-CAM scale was used to assess the occurrence of delirium within 5 days after
surgery. Results There was no significance in age, sex ratio, ASA, BMI and operation time between the two groups (P>0.05). MAP
increased significantly in both groups at T, and T, compared with T,, (multiple correction, P<0.013), MAP decreased significantly in
group A at T; and T, compared with group B (P<0.05); HR increased significantly in both groups at T, ; compared with T, (multiple
correction, P<0.013), and the HR of patients in group A was significantly lower than that of group B at the time point of T; and T,
(P<0.05); the levels of TNF-a and IL-6 in venous blood in both groups were significantly increased at T,
compared with Ty (multiple correction, P<0.017), and TNF-a and IL-6 levels in group A were significantly lower than those of
group B at Ty4 (P<0.05), the level of IL-10 in patients in both groups were significantly increased at T, compared with T,
(multiple correction, P<0.017), and the level of IL-10 in group A increased significantly than group B at T, (P<0.05); S100p level
in venous blood in both groups was significantly higher at T, compared with T, (multiple correction, P<0.017), and the S1008
level in group A was significantly lower than group B at T, and Ts (P<0.05); the incidence of postoperative delirium was 3.3% in
group A and 20.0% in group B. Compared with group B, the incidence of postoperative delirium decreased in group A (P<0.05).
Conclusion Esketamine reduces the occurrence of postoperative delirium in elderly patients undergoing hip arthroplasty, and the

mechanism may be related to inflammatory response suppression and brain injury reduction.

Keywords: postoperative delirium; aged; esketamine; anesthesia; hip replacement
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Tt i . ARIFSE O AR BE B Ae 2 0 it o (123
#5 . GRYY-LL-2020-49), Frfy B 4 Bt
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2 SrRANE BV R RE A
. WARIEMGENA (A4, n=30). XFHE4 (B4,
n=30), f&H AEJ5 ML (Philips MP50) # #i
AV I AR SRR RN RE L O HLIRT L B B ki £k sh ik
I M) % g L BB B (DA HFF R
Jok A 5t S8 F A R 0.2 mg/kg. BRIk 0.03 ~
0.06 mg/kg. BJZF K JE 20 ~ 40 pg/kg. MK HE Bk fig
0.1 ~0.3 mg/kg ¥ FEIREZ 0.6 mg/kg. (2)B 4lif5S:
WE. FIER AR 0.9% SRS . ik
£ 0.03 ~ 0.06 mg/kg. BTZFKJE 20 ~ 40 pg/kg.
RFEWKEE 0.1 ~ 0.3 mg/kg M2 B PR 4% 0.6 mg/kg.
WOZH AR A A R SR R, T TR
4 6 ~8mL/kg., MM 10 ~ 12 /min. T&IT
FEm 120 MAEIREE N 40 ~ 60%, F-4EHFT-0
R T AALER S HEAE 35 ~ 45 mmHg, JREEZER: R H
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W3 3 ~ 10 mg/(kg-h), ARHETF AT ZEIWEINE FE
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il SO ZE L S B AT AR B GE o TR G5 A 45 F e
FERIE LNIA B S . REEEFRAE, 8

R A EPKE , W E R 8 ~ 10 mL/kg
I3k B AU R RIS RO ¢ . A R
FAFEAHBEERETE: F5KE 2 pgke, H
0.9% SEACHNIE SRR BEF 100 mL, 5 Sy s
4y 2mL/h, BF[EEMR S 0.5 mLAR, 8iEnT
[]°4 15 min,
3 ARACRAE R MEITERR o3l X 4 RR A TR
BES ST (Tg) . TAREEHR (T, RJF 1d(Ts). K
J5i 3 d (Tg) 4 A [E] s SR A DK ML A — U P EL 2 47
HERIMA, 4°C F 3000 r/min #5.0 15 min, U I
T VR B 0 I B J2 1ML M T-80°C kAR Th IR A
SR FFY Tt E0C e 3 W8 B2 Az it v S100 545 & 25 11 B
(S100 calcium binding protein beta, S100p & 1) M
R M R 7 i 983 PR AE [ F- -a(tumor necrosis factor-a.,
TNF-0). 40 /it /> Z -6(interleukin6, I1L-6) & IL-
10 7K3F (S1008 #E . TNF-a, IL-6 i3] &0y T
RS ERFEAE YR A A IR A R, 0k
B RRIE 1T (To). )5 5 min (T). BIE
10 min (Ty). FARTF 1h (T5). FAREH (T,) 9
¥ 3 bk (mean arterial pressure, MAP) Kz 0> 3
(heart rate, HR), AT P MASN J2% . 1A
RAE R FHER SO 2 R AR,
4 EEEW KRG 1~5d, HHHAN—ZANE
RE O3 2HAR 0 1) SRR T 2 D SR T v SRR 3 0 i %612
Wit & 3D-CAM) X & H FA7PAL . PPN A
& 4NDE (1) AHCRES 2 U B 2 )
Q) TR 3) BUHUKFSAE; 4) BT
sEEZEL . TAE 3 min 5 OTAY, RIEEE A
(D A1), LAl (3) 8 (4) Ko —Ii /2 iy
B,
5 SiieEdrik SR SPSS 22.0 A HEF TSR
Mro IEZATHRERD 3+ s8R, JEEE N EEL
P 0 LU R I PIAEAS ¢ K0 (RS IE ¢ A y), AR
() 728 A B50A >R P B 5 DN 1) O 22 40 + PR
411A] He 4 LSD- K 3 + PIPTAL N LA 22 (8 ¢ K 3
(Bonferroni #1E), THEUBERER A ¢* K2, P<<0.05
hEFRAGIEE L

@ R

1 PIZHBERTER LA WA R AR . Mol
ASA 7+ %% . 1R 55 45 50 (body mass index, BMI)

KFARBRI TG 525 5 (P>0.05), W& 1,
2 WEHIME S i A PigH MAP 7E T, T, B}

*1 MARE-RERAIELR

Tab.1 Comparison of general data between the two groups

I RAFAE A#(n=30) BHM=30) M PlH
AR % 69.2+3.3 704+2.8 1519 0.134
SN B /2)/l 14/16 18/12 1.071 0301
ASA( T/ )y/Hi 6/24 8/22 0373 0.542
BMI/(kg'm?) 244+£34 255£3.0 1329  0.189
T AR H]/min 73.6+5.7 71.5+7.9 1.181  0.243

%2 754H MAP 1 HR EE5
Tab.2 Comparison of MAP and HR between the two groups

AR MAP/mmHg HR/min’!
A#(n=30)
Ty 107.28 £9.51 71.06 +7.59
T, 120.04 +£9.31 79.70 + 7.11!
T, 12238 + 8.61t 75.67+6.21!
Ts 106.23 £7.11 75.24 + 7.89"
Ty 106.52 + 6.40 70.05 + 5.71
B#H(n=30)
Ty 106.40 + 8.49 68.46 + 4.50
T, 125.07 + 7.00 86.02 + 6.41
T, 127.30 £ 5.60* 81.34 + 6.10
Ts 107.82 + 6.59 74.04 + 6.01!
Ty 107.45 +7.50 67.38 +5.40
ER M7 22500
Huynh-Feldt ¢ 0.9642 0.9766
ZH[A|(F, P) 9.479, 0.003 2.264,0.138
HN(F, P) 79.837, <0.001 52.205, <0.001
A H(F, P) 1.576,0.196 7.518, <0.001

SV ey W DR 22 T AW it 22 50T, BRI R LE W HF R B0k .
4L RN LB MLSD-rka e, W35 HEbRica P4 AP <0.05.
IV AR TR HO B 2 6, MR Ol S 4L P 55— I
HABP<d', a'=0.05/n=0.05/4=0.013, n=4k Z K LA UL (Bonferroni
RIEI).

ZIB T, W 22 35 ¥4 m (P<<0.013), H7E T, fl
T, 5% A48 EMT B4 (P<0.05); M4 HR
TE T3 I 2048 Ty F 202 23500 (P<0.013), 1
T, A1 T, 2] A 4 55 KT B 4 (P<<0.05), %
SEAH LA ZH N LU s SR W3k 2.

3 PHALImE P PR T M S1008 Hei PR EE
M TNF-a, IL-6 KF-1E Ty I 20428 T, BETT
5 (P<0.017), H T, Z] A4l EMT BY
(P<0.05); PiZH B F IL-10 /K FETE Ty B 2055 T,
WBETE (P<0.017), H T, HWZI A4 EERT
B 2 (P<<0.05); MZH B H M S100B 1 Ty
Bf 2148 T, & FH & (P<0.017), H. T, #1 Ts B} %
A HHFH S100p AT B 41 (P<<0.05), W 3.
4 BERNFBEZRERILE RFEZERER,
A 33%, BHL N 200%, 5 BUHE, A4
NIFIEZRAEZRTRE, BEFISTEE L (P>0.05),
W3 4,
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#*3 FERAEREF M S100B LLig
Tab.3 Comparison of inflammatory cytokines and S1008 between the two groups

Fisf ] A5 TNF-o/(ng-L") IL-6/(ng-L™") IL-10/(ng-L™") S100p/(ng-mL™")
A4 (n=30)
Ty 29.81 £ 3.90 19.51 +3.00 7.20 + 1.50 1.01+0.17
T, 36.09 + 3.70" 26.31 +2.79" 12.61 +2.80" 1.94 % 0.30!
Ts 49.32 +4.71" 33.38 £2.99' 20.59 + 3.30" 2.59 +0.35'
Ts 43.13 £4.79' 27.43 +2.80" 14.11 + 2.90" 1.82 +0.30!
BZH (n=30)
Ty 30.93 +3.40 18.70 + 2.90 6.60 + 1.40 1.10+0.26
T, 39.32 +3.19* 30.20 + 4.70* 10.81 +2.00" 233+ 0.40"
Ts 58.52 +4.01 37.68 + 4.00 16.41 + 2.60" 3.02 £ 0.27%
Ts 50.01 + 4.69 30.81 +4.30* 9.09 + 1.40™ 1.85 +0.34!
ERE T 25007
Huynh-Feldt & 0.930 1.014 0.940 0.893
AHI)(F, P) 97.692, <0.001 39.475, <0.001 78.289, <0.001 35.388, <0.001
HN(F, P) 373.928, <0.001 214.766, <0.001 263.541, <0.001 337.949, <0.001
ZH(F, P) 11.591, <0.001 6.573, <0.001 12.096, <0.001 6.723, 0.002

[Fl2e27E, a'=0.05/3=0.017,

#4 WEEE POD R EBRMLE
Tab. 4 Comparison of POD incidence between the
two groups
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