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Efficacy and Safety of Esketamine for Preemptive Analgesia in Pediatric Orthopedic Surgery under General
Anesthesia

Qian Ning, Wei Yunting, Lyu Jinying ( People’ s Hospital of Dongyang, Zhejiang Jinhua 322100, China)

[ Abstract ] Objective : To observe the efficacy and safety of esketamine for preemptive analgesia in pediatric orthopedic surgery under
general anesthesia. Methods: A total of 60 children undergoing orthopedic surgery in our hospital from Jan. 2022 to Jan. 2023 were
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randomly divided into the control group and study group via the random number table method, with 30 cases in each group. The control

group was given preemptive analgesia with fentanyl, while the study group received preemptive analgesia with esketamine. Surgical

indicators, waking time, duration of stay in postoperative room, Children Hospital of Wisconsion ( CHW ) sedation score and

postoperative pain score were compared between two groups. Incidence of postoperative adverse drug reactions in two groups was

recorded. Results: Waking time and duration of stay in postoperative room in the study group were statistically shorter than those in the

control group. The CHW scores of study group were lower than those of control group at 15 min and 30 min after surgery; the pain scores

of study group were lower than those of control group at 30 min, 60 min and 120 min after surgery. The total incidence of adverse drug

reactions in the study group was 10.00%, lower than 33.33% in the control group, the differences were statistically significant ( P<

0.05). Conclusion: Esketamine for preemptive analgesia in pediatric orthopedic surgery under general anesthesia can effectively

shorten children’ s waking time and optimize early postoperative sedative and analgesic effects, with lower incidence of postoperative

adverse drug reactions.

[ Keywords ] esketamine ; preemptive analgesia; orthopedic surgery under general anesthesia; safety

S BY IR (R ) T A SCHERR 1Y BEXT T AT 840™
AT, N ILAE B AR R I ARG T B TR LB —
M AR, BOLAFRR BN, B0 i ok K 7 4, ILIAR
i 32 P JE M T ARBC A BER 2 DRI 60 HESR i 4 B R I
77 S HABR R T AR L, AR AR B4
R, FAMENE LK AR 6] 23 035 8 K, AR AR 1 Bl
W R PR IR, DR FE LRSS B 8 A [ R EE 14 2 98
I X T ART RO K B IL B0 R A AN
TR T BRI 2 45 A X WIS 5™ A 3 P B8 2 i 45 7 LR
J7 58 BRI AR PR 51 T, I AR rh X R A1 Jo] A0k
Ak, M5 B G2 A A O AR 1 I T L o
X BRI GWRIZ NG OU A= BRI, PR I e 5 3 1Y
HBORT 7 312 GBS J% KR A Sy A il 14 A R e
RV FRUIA 25, T T8 S sl ] 52 1A A A ) SRR
RO, A i PR I ARU T L 2 (EDRE R T LAY
TR 5 7 A s PR S5 AN RS, 3w S
i — PR L B S ARSEBUR] | RE S AT 28008 20 Bl Jy 2 25 )
(el P02, T B 95 B3 90 o e, HORR R O A
B R OCRIFE ™ I, 38w S T B0 AR B i I 6
i T UK, OF BEVRUEE X E I R GERY R, F AT, R
S T = P T BRI S5 bR S B T A R IR T
HR /N LT AR AR th LR ST, AR ST
iz JHBEAL BB ST, S5 3w S I B i B ok /N L
BRI T ARAST R 22 A RS2 00, LA Ayl DR i 5
RS %,

1 #REFTE

L1 —f&FAH

SH (G (5 3 W) ) Y e R BEPLR T
FEAIAG T N=[ (a+B)s/8]7 , FIFGEI N =N, =28, %
JERIRF S AT R B —E R VR, IR A i R
BN, =N,=30, RLEAEA B 60 ], PEHC 2022 45 1 H
2023 41 A FREEATHFFAREIL 60 ], AR
e (1) W R TR, BRIIT AR FR; (2) Fik 2~ 12
%5 (3) R EREEE I 22 (ASA) 02N 1 ~ 4% (4)
BILKBM AR F R0 T a8 mES, ik
PRAE - (1) A P90 3 KR 45 90 s T v RUR: 5 (2) FE A
HUR BRI 8 Ut B T i 55 R 3R 5 ke 1 8 1l 5 (3)
A RO IERG e TE O SO NEBRG 5 (4) FEA ™
I BE I D) RERE A5 5 B DI BB 425 (5) R A B I o 4

FIG R SO SIS L, DLREHLECR R B LAy )
REZH AR 5T 2H 45 30 i),
1.2 Fik

P B LAFARE 045 T8 HUE K a5 R
FIFFHRIKIE IE , 25 T A A ARAE I, BRI R T RHE
it (CEBARTTZD A R ] FEIZ5HE T H34021900)0. 01 mg/kg |
DRIk M (VL 5 BB A 2500 B 0 A BR 2 | 24 0
0980025)0. 05 mg/ke, NIFER (A 5% il 25 45 BR A 7]
[ 24 - H20133360 ) 1 45% i {3 IF X 17 1 5 40 9 32 oy
4 wg/mlL, 4 L (A VTAL 3 ) 25 0y A BRA 7D [ 2y
WEF H19991172)0. 1 mg/kg LI IS KIE (CH B A& 2501
HBRTAELA ], #E5 H42022076) 3 wg/kg,5 min J5 45T
BILAEAE , A R 08 TR )G, E AL T
HUBE S, -4 il BB L IR WA R b — S Ak 70 R 48 15
£ 35~45 mm Hg, RH4TAEIL 2% £ # (LG
H 3 5 2545 R 28 ), [ 24 1 5 H20070172 ) K 79 91 B IfiL
AT 2~ 4 e/ mlL, B0 P 2E B4R 5 305 T A SRR I IR
BE AR 2B LA SE B 1% 38 N 0. 3 mg/kg 4 J7E IR
FAREEHAT 10 min, 45 T XA B IL 1 pe/kg X KJEH
HIEESR , TAFIE2H 00 L 0. 5 me/ kg 3w SR (170 1H
Bl 25 A A PR |, it 5 H20193336) MEFTH#E . F
AREEHET A5 IR AE 5 259, PR BLIE AR R E

1.3 WE¥HAF

(1) FARIGHR (FAME E] A i ol AR Fp i i
AR ) TSR] (5225 J5 BEXHES A R ) M E
{ERAEE,, () ARJFHEERE, RAJLEER (CHW) 7F
A BITFARSE 15,3060 min Xt LA B BE HEF TR
i, CHW PE43TEER 0~6 43, Hirf 0 43 3R UL
TCIN 51 433 BOLFESIR A 3T A RO, H LG
B2 3 30R B LSRRI T BRI R ;3 0 om
b8 A7 I T e £ L5 4 43 % AL B R AR , AR
W DA s R, 25 ) W 5 5 43 3% s LR G o BT B 9%
FIEEE ;6 0 FR BT IR PR EHERES, (3R
JEPIRFRIE SRR AL R T A 30.60,120 min
Xof £ A P A B R AT VA i R T R 0~ 10
Iy OME S BJLRZORRRE SR X" (HARFEARK
LAY 2 L
1.4 %it®iE

Vi FH SPSS 18. 0 #F, iHEBE R LA 4 e RoR R



« 42 - JUAL 2 5 2 & 2024 £ 5 30 £ % 4 4 Journal of Pediatric Pharmacy 2024, Vol. 30, No. 4

X RGES THETORILL x+s R, 41 8] USSR A ST REAS ¢
K5, 2N LE R FBCXT ¢ KE 56 20 0] & LE R A
BINBEBAR T 22501, P<0.05 NERAG =X,
2 #R
2.1 WmaBIL—HKTHILEKR

WL BB LM AR MR B ASA g TR ER L
— R R R TS 2R L (P>0.05) , W3R 1,
2.2 WAMEILFRKIGAHRR L HHE LR

B 2L FE LT TR e ) B A2 9 2 45 B 1) e o
Z41(P<0.05) . FiZBILT AR ] AR h it AR i
ML B A PR B, 25 5 B4 B L (P>0.05)
W2,

2.3 FAZILRG ALK
DS AL LRI 15,30 min £ CHW 43I T B

4, ERA G E L (P<0.05) ;4B LRSS 60 min )
CHW P43 e, 22 - NG 2E B L (P>0.05) . W3 3,

F1 WABIL—REABLEE

) HE5/ 1 (% ASA 538/ 11 (% FARIAL/ A (%
an ) FRY KRRk (%) AR B(%)
% K'Y 1% 123 intiia T
X} R ZH 30 17(56. 67) 13(43.33) 6.58+1.44  18.32+3.17  23(76.67) 7(23.33) 22(73.33) 8(26.67)
s 30 16(53.33) 14(46.67) 6.62+1.51 18.48+3.41  21(70.00) 9(30.00) 20(66. 67) 10(33.33)
X* 0. 067 0.15 0.188 0.341 0.317
P >0.05 >0.05 >0.05 >0. 05 >0.05
*2 WHBILFRAEREEFRBFRILE
2051 B% FAREE/min Ao E/mL AR H LR/ mL AR/ mL TR E]/min 5 IR E A5 BN E]/ min
X R ZH 30 61.32+13.25 223.05+10. 32 21.85+3.39 74.39+8.93 9.11+3.05 28. 14+7. 31
Ene| 30 64.06+15. 11 220. 89+8. 73 22.37+4.01 76. 11£10. 04 7.06+2. 17 22.38+5.92
' 0.747 0.875 0.542 0.710 3.000 3.354
P >0. 05 >0. 05 >0. 05 >0. 05 <0.05 <0.05
#3 WHBILRG CHW 4 tbik Vi e
3 it
A5 JLils AJG 15 min AJ5 30 min AJG 60 min F P
MBAL 30 4.01£0.78  4.52+0.84F  5.12:0.737 4 15043 <0.01 INLH T4 BRHLEE R AL T % & W B, 2 B R
A 30 3.28:0.61  4.07:0.63%  5.01£0.88% 4 43740  <0.01 . N — e ,
e \ ;33 0?24763 >0 ;052878 < AR A (38 PR 22 | [R) B AR S5 0 s IR R 52 i
t . . .
, w0l ol s JURPRE JERE RGO T4 BB, B —

2+ 5AJG 15 min HA, P<0. 055 A 5AJF 30 min H, P<0. 05,

2.4 WABILKEGHEBEEILEK

WFoe B JLAR )T 30 min 60 min & 120 min [A] 259K
ST X R, ZRAEFHITHE L (P<0.01), 1L
%%40

x4 WHBIIAREERBREELR o
A% HE ARF30mn AF6Omn  AJF 120 min F P
MR 30 4.8240.53 3.680. 34 3.01:0.30 154921 <0.01
PISE 30 4.1550.48 3.43£0.27 2.81:0.22  115.087  <0.01
i 5.132 3,154 2,944
P <0.01 <0.01 <0.01

2.5 WAEBILRERRRBLZ ALK

TS B LA o 8 MK i I 0 ] R 4 I i %
AR I & AR AR T % B 4H ., BFR 2 AN B O e kR
FH10.00% , KT X IRALHY 33.33%, 2R BSR4 5
X (X*=4.812,P<0.05) ,WLFE 5,

x5 PAREFEEZEFERILE (%)
AR B BOm ORUEDH kB MELE  E0E Mt
XHRAL 30 3(10.00)  3(10.00)  2(6.67) 1(3.33) 1(3.33)  10(33.33)
kil 30 1(3.33) 0(0) 2(6.67) 0(0) 0(0) 3(10.00)

B FARYI O 5 HEAPIAG R , 5 5 BOWE7E LR
ARG AR DGR S5 LA W T3 | R e
FIOCHEFE ™ W], 457 Y B 28 AR IR B B 42 R
FAR B LA BE LR R AR e S A R, AT At i AR
JE R R B Ao EL A AR G 17 T R i A% o
PSR A SRR I, 4 s R AR L S AR SRR
23 LE , SE ) SN TR RE A8 A R0 BH T AT S 1 I 2
PR FEIIALAR A0 0 1 AR S A A% S T 4 s A
SURFURBE AU . A AR GRS R, 3L R AU
i -5 HA BRI 2 WV K A T RE A8 AT A0 RS = R
A PRI R 2 JBR 14 JRR P Joi

ABIFFE T HE S5 oK e 5 SR Gl e i 1P e
73X R BTG 2L F8 L TR IR 1) B 5275 25 5% B Ik ] 4
JE TR IRAL(P<0.05) , 3 713 3wl S ¥ T iy B E 8
AR B R R T AR B IL A IRRR B ] A e 2 A
A e 3 S e A BRI, 4 R R T SR e
A IR I B IR TR SR B IR ], 5 A S A
R, EBFEPNLET SR e BE A L, R
T T 4 A7 e R vy, K i o e B L AL AR o
i i, R R ) PR 7 R G 2 I, 3 i 8 B0 A H A



JUAF 25 5 22 & 2024 5% 30 % 4 2 Journal of Pediatric Pharmacy 2024, Vol. 30, No. 4 + 43 -

L [RIETFERLAAR A B e, % B8 /0 ) DT fob 25 446
it 5 R

A BB LR 23 A S A 1 28 v 43 A6 4
PR 25, AT X0 0 3 P I 2 2 7 A R e M 0 i R
AR S0 A 5 ) A 5 R, 3 T i A S B v A A
8, BIR RSB MR . ADFIE AR BRI
HHILARJT 15 30 min B CHW MK T X R4, 22 A
Gt FR X (P<0.05) s A5 4L B LA JG 30 min 60 min
K 120 min (4 R W48 F X IR, 22 A G it
H(P<0.05) , 156 B SR FH 3E ] S e 1) e i 40 i 6% 1
Pe/NILE R4 R TR 5 0 B SRR AR X
hy FRE T BRI R A% TS 0B B 2 0 B 0 3 MR I 7 A
[vi) S ) U B A A LWL B 1) FH 23 v, T 3 2o AR A1
P F IR BAL A8, BELWT &1 & B oAb 2240 56 32
AT | DATTTT 8 000926 R 40 0 A 52 i 4. 2 1 A B e B
BRI, AN RS AL KO B & A 10. 00%
KT XA 33.33% , 22 5 A e it 2% 3 L (P<0.05),
7R SR FH 5L ) G i T T O BE A AR AR R B A R T
AREILARSGE A KRN KA X PR X B ok
FHIZS K e BEME 4 o £ Lok B di g2 iy sk 7, DR 7 fif )
Ji Gy 7 A MK P ) SR R RN, T 3R]
T 0 S EL JRR T B9 | PP VR D T R S R A B Dl 2D
B] 22y 0t BRI 2 PR TR i, Ik, T
AL B e DB AR S5 AT A B, DA T 0 2 o 2 5 A
S5 NN AR B T — DR R RO R AR

25 LTk, 3E ) ST R B0 N TN LE R4
IRTFA , BEE A R0 40 i JB L5 BRI ), I RE A AL A S -
W SR AR, ER G A R RO & A R A, 1% A
RO AR AE /N ILE R F AR P N, A
FAFAE—E W Sy BRE , AR TREAR BN, FUR IR
— , Sy AIMR R R R T BB A2 3 LA T R AT e 4 I
FITHE, AR W5 n] 32— 25 XA DG S5 1 HEA T 30IE

S 2k

(1] oFm0, 89057, XIE M. B ImmEm A RRIE T/ LA B A
R IR RASCR I FE[J ], ST EEZS, 2022, 46(6) : 886-887.

[2] Z=ZA, ook, MR, . RIVERIFRIBNUE MR FEAME
TR AV A T T T AR Fp R B SE [, b w4
Bhuis, 2022, 30(1): 19-24.

[3] AKAMINE A, TAKAHIRA N, KUROIWA M, et al. Venous
thromboembolism risk factors and usefulness of a risk scoring
system in lower limb orthopedic surgery: a case-control study in
Japan [J]. Medicine, 2022, 101(4) . ¢28622.

[4] PUTHOFF T D, VENEZIANO G, KULAYLAT A N, et al
Development of a structured regional analgesia program for

postoperative pain management [ J]. Pediatrics, 2021, 147(3) .

€20200138.

[5] &8, ER =, kMG, 55 IG5 L i o me AR
FARAMATEIRI TR Z YR Meta 2047 [ 1], IR ERZGWIIATT
Zik | 2022, 20(3) ; 73-80.

[6] JABAE, 2, WHE. HifkFooF KIETE I X 24 E
I B AR B M3 12 R L BT RE M R [T ]. 2%
MR (2R , 2023, 49(2) ; 44-49.

[7] HZ, GRURLE, ShH, 5. SCRVEUEIAES G BFARIREE
NEBFGE[T]. BINEEZG, 2022, 46(2) . 244-245.

[8] Zhik, XUThf. e ms T /N o e e FH F 10 Bl 3 25 K Je
VRS E R[], BN BE 2B, 2017, 37(6) .
357-360.

(9] Fng. L] TR FE 3 B e A v ity i PRECR B9 [ )]
RS EZY, 2021, 16(15) ; 135-137.

[10] BT, tREH. BE2GH¥(M]. 3R dtat. ARTAEMR

¥, 2015; 484.

(117 W, BRAk, BRRERE, 45, 47 3HCpke & 6 30 ) G i
BT e KA O BER LR BT O RBCR )], R AR
Zeii, 2021, 41(12) ; 1491-1494.

[12] Bk&EM, BRoe, MES, % SRR REEM RS
PRI IR ST [T]. ThE S b ek, 2022, 38
(33) : 2575-2580.

[13] B0, B, 5] 0% A Bl 2 pL A & & 4 BRI e /N L
SR WAL AR M [T]. T EIG RS, 2022,
35(8): 1064-1067.

[14] B, b s, SR 7 A Xt 2L IR AR vA AR 5 o
I B AR RS2 [ 1], SARTE AL e A297, 2019, 24
(s1): 35.

[15] HUANG Y, LIN W, CHEN Q. Music video therapy can be an

effective nonpharmaceutical intervention in relieving children’ s

postoperative pain after cardiothoracic surgery [ J]. J Card Surg,

2022, 37(1): 261.

T, XUESWT, XgAe ) AR MREE AR 1 B4 B

PR TE A B P A 22 A PR Meta 20 [T, I PR BR A 2% 2% s

2021, 37(1) ; 59-65.

[17] 2=0EHL, BoMEst, SP4s, 45, Shmsas mire K B B i iiA
AR R )R T B RCR VA Bk 7 B B SR [ ). S I
FEZRAR, 2022, 37(12); 1920-1925.

(18] WRESH, RWeHh, e, &5 LRGN AR X I aEaE K RO L
PG5 K S Nef2/HO-1 (5 Sl BRI & [J]. AR
Frap 2Rk, 2021, 41(2) ;: 217-220.

[19] BRBY, BIER, ¥, . 30A) GURERIBCA PN IA 5 T
ST E TR A BRI R R ST (0] I B R B 2 5 5 O A
AR, 2021, 42(12); 1277-1280.

[20] fh72, L@, MR, . R AR A S B
SRFSC ) R M TR 4O X G 2R KR K R R R i B0 5
ma[J]. JUPEEESE, 2021, 43(24) : 2907-2913.

(%% 1)
(WA F 7 :2023-04-04 & 18] F #1.2023-11-17)

[16

—



