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[Abstract] Objective To investigate the effect of low-dose esketamine on relieving pain of propofol
medium-chain triglyceride/long-chain triglyceride (MCT/LCT) emulsion injection in children. Methods A
total of 165 children undergoing general anesthesia treated in Hunan Children’ s Hospital from July to
December 2023 were selected as the study subjects,and they were randomly divided into 3 groups: control
group,esketamine group and lidocaine group,55 cases in each group. The esketamine group was injected with
0. 2 mg/kg esketamine before propofol MCT/LCT injection, the lidocaine group was injected with 0.5 mg/kg
lidocaine,and the control group was injected with the same volume of normal saline. The incidence of injection
pain, pain score and adverse reactions were recorded. Results The incidence of injection pain in esketamine
group and lidocaine group was 20. 0% (11/55) and 21. 8% (12/55) ,which was significantly lower than that
in control group (45.5%,25/55) ,and the difference was statistically significant(P<C0. 05). The pain score
of esketamine group and lidocaine group was (0. 22740. 46) and (0. 27=0. 56) respectively, which was significantly
lower than that of control group(0.87+1.10),and the difference was statistically significant (P<Z0. 05).

There was no significant difference in the incidence of injection pain or pain score between esketamine group
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and lidocaine group(P >>0. 05). There was no significant difference in the incidence of adverse reactions

among the three groups(P=>0. 05). Conclusion Low-dose esketamine pre-treatment can reduce the incidence

and intensity of pain from propofol MCT/LCT injection in children, which is equivalent to lidocaine, and

there are no serious complications.

[Keywords] Propofol medium-chain triglyceride/long-chain triglyceride emulsion;

Esketamine; Lidocaine; Child

PRTH B 2 — i P G S 8 R A8 KRR B 2
WHT MRS S5 484, 328 B R 2 T 0t
REY . PRI T R R I R DG T A 33 AN F ]
U HEZ S 70, B AR Ry 28 % ~90%" . FEJLF}
S DRI P S 9 A — A T 1) A PRI P S
S AT G AR LSS WD e iR Bl I, R L0 B
BFSE . 52 M0 R BRI R i, 0 20 RS 6 0 /D T YA
Py SR 5 DA GE R S T EE N RS Y R
A8 LI JRR T 7 345 B

Hl, &4 kW — 25 ] DA — & B B L il
77 PR TE T3 3 S9 » ALAE - B PR A 25 O IR
it VR e ik L A PRI B FLR S5 TR R/
KHE NG 5 FL LA v /K B 07 1R Ry i 590, 7T AR & 9 A
T3 149 I VS A 2R ALK TR YT T P9 7K A VA B8, DT A — S
JE bR AR R G Y & AR (HBF R L AR L
FHRR I 85 bl P Ia b /KA AR D FL T A
SR & DA AN I DR ) SRR R 22 107

) U ) A 5 e R A o HL B A8 R 2
R 3 4% . A BFFE R, /N3] ik 38 w] SRR I 04 v
ST N I B T R (R E AR A 3]
SR T 87 /1N J LN T 93 S HEF LR T 6 A AR DG 9E

T U BB 5 AR B TR &
) S T YT G T S 6 N LTS I B b /K B D L v
SP IR A R
1 XN&5F%
1.1 HRIIHR

PEPE 2023 4F 7~12 H g4 JLE B B WA
TR TARLIL 165 FIHBFTE X G, FR LR 3
Perh 3 41, % R 3 ) S e B 4 L R 22 DR A 4%
55 M6, 3 A AR JLME S AR S LB MRS EE LR E A
S 07 A 25 S T gt L (P>>0..05) , AR AT
Hotk, W& 1,

AWEGE W e A )L S Be A0 B A 2% 5L S L

Injection pain;

(it : HCHLL-2024-38) ,
1.2 HNIRE

(1) € [ K M B= Ul B 25 (American society of
anesthesiologists, ASA) 73 g iy I ~ Il 95 (2) FFi#p
6~12 % s (OITRRETAREIL; (D BILK B Bk E
A R 25 2B A R
1.3 HEBR#RAE

(D ARG SRWEA G AR R BU S (2) & ) R Fs
1 AR5 BRI 245 ) 5 (3) 30 w) S i =5 R 22 K A
G (OB DI REZ R L.
1.4 HRFE

T A N AT T B LR E A B AR AN
ARETZ5H . P B OILARTT H s B3 T i 75 20 J bk
S NN Sl N PTG NS I 1 DA SN 7 € N (TR
JE MR NGE L DU/ 10 mIL/ kg 38 B2 R SE Bk
T SR AR TR S . 3 ) SR TR 2 U S N TR 1
Hh /A BE i 1D L TS 8 KR B 0. 2 mg/kg S AR
J¥ig W, 1) 22 - PR 2H 90 50 DK T 23 0. 5 mg/kg M 2R
o K] 2 0 5 i DK T S [ (A B A R OK

JRR IR Ao i [7) — 2% JRR P A 52 i, 3 2 S8 L TE Tl
FEUES AN 259 30 s 5 WK TS 1. 5 mg/kg NIA
W/ K AERE T FL. BN 0.2 mL/s. i SR IS 55—
A ASFIBIFGE G5 0% JRR e B A YL %€ 58 255 1) T 8 % 1
AR, 3R F Ambesh 4 43350 PR, BE
S o 0 e Ik T S T 2R KR 0.3 g/ kg M BT il PR
0.1 mg/kg. WiAE /K EENRITFLL. 5 mg/kgiE AT FRIY
P M TR AT AU B0 AR, BR
P2 45 R P i SR AR 2R A4 1 0.1~0. 3 pg/ (kgemin)
¥ RJE B 0.2~~0.5 pg/Chgeh) 47 B FEMKE , F7 42
W 3 %0 gt LA K 0] W 2 3 I BTy e e, JRR T
TR 5 4 435 il F, BUI 4 50 40~60,
1.5 MEiEHR

il 8L Ambesh PF43 10 SR BRE FE R R

x1 3HBIL—RERILE

25 n PR/ o W (et s, D B (xts.cm) PR (e £ 5, k) B EE N A/ A )
X HE 2 55 38/17 102. 85+20. 17 133.49+11.55 28.5948.53 27/28
A SR TR 2 55 41/14 100. 13421. 43 131. 0411, 31 28.7848. 88 30/25
LEANE 55 35/20 100. 73421, 60 130. 49+10. 91 28.14+8. 68 28/27




o 442 . o i RS S LRR S 2024 4F 10 45 16 %55 5 ] Chin Pediatr Integr Tradit West Med,Oct 2024, Vol 16,No. 5

F CELR AR 0 Bl 3k 92 AR ARU IR ) 1Y 4 2R 2R LA K
RIS 24 h W25 A R F 0 6 LR Z B, 92
A S5 AR 22 DR AR AR DL S i AN R,
1.6 FFRFIERAE

WAE A SCHR[14-15], Ambesh 4 732343 B
TR 20 43 CTEEIRD 5 1 4 CRR BE P » 7 3 i 8y o
W R B TR B ) 52 4 Ch BE TR L A B Y
M, I B Eh ) 53 4 (B BEVCHE  EURIFEA
oA vy TR TR Il D o i R R i
WA AV % 8 6 1o BRI T 20 %05 0 Bh o B R N D R <<
50 WK/ 53 AR IRLAE 2R 715 S 1l 4807 A EE <90 %%

1.7 HHEFE

SR R W 4 2y, & AR TN A
TE SRR Ry 40 00 o B i3 T 58 45 7 30 W) S8 e )
W R 15 % % E a=0.05,1—B=0. 8, %] PASS
15. 0 A B AR A 47 6, % & 20 Yo HEAR
RUI, B4R 52 i,

N IBM SPSS 20. 0 844 #E 17 8088 3 Fr . £F
BRSO EIHR R (2 +5) Fom 4] H 3R
SR 2 TJ7 25001, it — L W L8R A LSD-¢ £
B s THECRORER T o* RS0 B Fisher W86 £ 55 . L
BIE P<<0.05 NZEREASGI#E L.

2 #HR
2.1 3AHBIFHBEEXEURERBTIDLER

W 2, SERI G4 5 R 2 R AL SR &
A R R v B AR R BT AR T R, 22
HEitE X (P<0.05), W Al @ B4 5 F) £ &
DAL 20 7 S3 A A 38 R v B R R R AR R 25 e 1
TG 2B XL (P>0.05), 3 48 LR EKRE L L
RUWBER LG FE L (P>0.05), X A& B

415 R 2R F AR IR W AR T X IR, 2 5
it # 5 X (P<C0.05), X Al @ e 41 5 F 2+
MBIV A 22 G2 3 L (P>>0. 05) .,

2.2 3HBIFARRMEERILE

JIE A LS R AR L0 3h it 92 AR RRLAE
LR R i 22 DA KO0 A AS A, HoAf A R
BRI 3, 3 HBILEE ARG B0 MK : Bk #h
RER K A R B 28 S RG24 38 L (P>0. 05)

3 it

TEABSEH , BATREI 0. 2 mg/kg K] & 3 7
SR T 5% T SR AT 08 A W /K 4 A D LT S
iR A R DL R R R AR S R 2 R A Y,
HIG™H AR N,

PR BA R RO 15 5 P R S R a8 2
TN LRI S 5 A4 A G 28 WA B
FNE S TN LR EF S A BTN L TN A
S 0 A BB A R B A L S5 A S IR R AR £,
Vi B DR A T vl 1) 700 S 700 | R A e s 7 L
SEE EERNE AR SRR ORD AR R S AT
LR v i B 0 PR T T R R T SR Y R R L e ]
DAL 2 0 R K R ) 10 2 TR 4 R S A 6 R L
A LA 3 SRR LR PR TR 2R 9 R R I 0% 95 v 42
IR SO RE S AT 5 | R O ke R o P A e R
K ORI B b 2 SRR 22 T o B Ak T T
Hh /A i 0 7L b P YT A g 0 2L 25 A I T 2D
IKAH DI o B AR T S 9 119 2 26 23 R i A, R 3
SR AAETE 1 R v 3 BUB JLRRL R Bl N,
& FEEEIMEE L RREEET IE R

5% 2 BH L A Hh /A B R I 3L 55 PR T 1 251K
25 2 R G T E R L BRI AR S

®2 JHABILEHBREZURERFIESILE(%)]

4151 n 519 R v i B FERAVESY (2 ks, 43
XJ HR 20 55 25(45.5) 7(12.7) 18(32.7) 0.87+1.10
S S e A 55 11(20. 0)* 10(18.2) 1(1.8)° 0.2240, 46°
%K HH 55 12(21. 8)® 9(16. 4) 3(5. 4)® 0. 2740, 56°
x*/F 10. 753 0.639 27.168 15.563
P 0. 005 0.726 <0. 001 0. 001
5 LA L, P<<0. 05,
x3 3HBIARREEEZEn(%)]
2531 n K% AR5 L FIOK 1t LFEUENEON
Xf B 55 1(1.8) 3(5.5) 0(0.0)
A SR T 2 55 1(1.8) 2(3.6) 2(3.6)
L EANEE 55 2(3.6) 2(3.6) 0(0.0)




[ o R 45 LR 2024 4F 10 H 45 16 55 5 Chin Pediatr Integr Tradit West Med,Oct 2024, Vol 16,No. 5

e 443 -

R S & A R DL R B B B IR By s D . BT
VR R AN LT R BRI B /K R
FL5 IR AT AH R A PR B AR (B S s > . A
W TE /N LRI o BRI 5 A 35 22 308 3 9 9 4 20 1Y
WA M /K EERE N FLAE MR S SR W) .
YT NI rh /K R D5 2L SR A 2 5 e /N L&
AT, I AASWE I B AE R /N LR I B v/ K i
B 0 L 5 9 104 A 5% 190 By 4 i

F 22 B — sy UL Y Jmy F R IR A 1950 3 A
AR NI B TSR Y L AR b R BT
W/ KRR FLAT 45 T A 2 R 0. 5 mg/kg, AT
RN G & AR R, SRR A Y — 3,

] G e TR SR A T A 1 SRR TR AH AT A G2 R
JHE IR, 3 ] A B S5 N-F JE-D-R & H R A2 R AT
Bi] 32 A %) S R T SR S BRUIR RN TR L 8 R Y
S A TR 1/2, BOEAT B S A A P 3 B 3R R R AR
AN R I & A 38 I 0 A BLK 2 i — T A
5%, ¥E H 105 247 Bl F AR M BUAE 58 6 4, 45
B ,0. 15 mg/kg M 5 3 ] S0 R 71 4b 34 g
R A M G7 AR IO T R R S R . A,
0. 15 mg/ kg3 w58 M i . 58 7F 175 S i i rp 2 {1 B
Faoae It sh 71 % 280 . Tan &% BE 5% & B
0. 2 mg/ kg 3w e B 701 56 1 5 7T 2% A 2 32 B I B
VR NI MR . AR Y], 0. 2 mg/kg
] SRR TR S 3 S AT 2% gk /N JL TN A B b /K B R
0 L S R A R SRR R

ALY — o W e BR A . A 5T 2 B B S
AL 6~12 % L WX AR s —, PRI, A
WFFE B 485 0 1 — 25 R FHRRLAE L 22 rhos i R G5
A FRAIE 57 T RK I B AN BB F QoI o
JE AR IAE 55 A& 2E 32, JF R 1 5 B R I A= i IR AE
FETE— 1 R R
4 it

/NG F) AR (0. 2 mg/kg) TG VE B AT AE
— MR RN LRI /K B R 7 FL S R
RARGPRmE SR SR 2R Y, H™
H;IFRIE .

2% Uk

[1] Bakhtiari E, Mousavi SH, Gharavi Fard M. Pharmacological con-
trol of pain during propofol injection:a systematic review and me-
ta-analysis[ ] ]. Expert Rev Clin Pharmacol,2021,14(7) ;889-899.

[ 2] Tan M,Zhang C,Zeng W,et al. Determining the effective dose
of esketamine for mitigating pain during propofol injection by
Dixon' s up-and-down method: a double-blind, prospective

clinical study of drug dose response[]]. BMC Anesthesiol,

L6]

[8]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

2022,22(1) :368.

Cheng D, Liu L, Hu Z. Prevention of anesthesia-induced injec-
tion pain of propofol in pediatric anesthesial J]. Pak J Med
Sci,2017,33(3) :752-756.

TR L R %R 55 ERFR 4 A Wl XS /N LB B A A R
M Ve G R g R L) ], AR ST IS W 5 IR YT 24 7K. 2018,32(4)
388-390.

T R TR TR AR TROSE R K S R £ IR TR PR A
e/ G i 07 L 3 0 0 2 O R (. S I R 15 2 2 s
2022,26(2) :132-136.

Tian S,Zhang D,Zhou W, et al. Median effective dose of lido-
caine for the prevention of pain caused by the injection of
propofol formulated with medium- and long-chain triglycer-
ides based on lean body weight[J]. Pain Med, 2021,22(6) :
1246-1252.

Kwak K,Kim J,Park S,et al. Reduction of pain on injection of
propofol: combination of pretreatment of remifentanil and
premixture of lidocaine with propofol[J]. Eur J Anaesthesiol,
2007,24(9) :746-750.

Fu D,Wang D,Li W,et al. Pretreatment with low-dose esket-
amine for reduction of propofol injection pain:a randomized
controlled trial[J]. Pain Res Manag,2022,2022:4289905.
Allford MA, Mensah JA. Discomfort on injection:a compari-
son between two formulations of propofol[]J]. Eur J Anaes-
thesiol ,2006,23(11):971-974.

Beyaz SG, Eman A. Injection pain of propofol in children: A
comparison of two formulations without added lidocaine[ ] 7. J
Anaesthesiol Clin Pharmacol,2012,28(3) :314-317.

Rochette A, Hocquet AF, Dadure C,et al. Avoiding propofol injec-
tion pain in children:a prospective, randomized, double-blinded, pla-
cebo-controlled study[ J]. Br J Anaesth,2008,101(3) :390-394.
Singla B, Malde AD. A prospective observational study of in-
jection pain in children with medium plus long chain triglycer-
ide and long chain triglyceride propofol premixed with ligno-
caine[ J]. Indian J Anaesth,2018,62(3):214-218.

TR B A ZE L ST 45 S D SR TR TR R N A AR
o DT B 9 A4 OR) R L ]. v E  PR 25 B2 SR T
2022,27(6) :660-664.

TR AT B ZE L S /0N AR 5 3L A R T JE R N T
7 R T O S 0 28R ). ol AR PR T o A 55, 2022, 38
(12):1269-1273.

Guan X,Jiao Z,Gong X, et al. Efficacy of pre-treatment with
remimazolam on prevention of propofol-induced injection pain
in patients undergoing abortion or curettage: a prospective,
double-blinded, randomized and placebo-controlled clinical tri-
al[J]. Drug Des Devel Ther,2021,15:4551-4558.

Nyman Y,von Hofsten K, Georgiadi A, et al. Propofol injec-
tion pain in children: a prospective randomized double-blind
trial of a new propofol formulation versus propofol with added
lidocaine[ J]. Br J Anaesth,2005,95(2) :222-225.

Zhao GY, Guo Y, Bao SM, et al. Prevention of propofol-in-
duced pain in children: pretreatment with small doses of ket-

amine[ J . J Clin Anesth,2012,24(4) :284-288.





