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MZE: BE R aF pmiknh K (TE) BREFAETRAEAIHRR (ETA) BILKEH
FAECR . RN B A E B E F—a (TNF-a) fegapa~Z-1p (IL-1B) KR-F#Hw, F7ik &#F
202341 A —2023 4 8 A I8 09 AR IR AR R IE K B )L 08 4], FAALy A F4R, B494), #2 % IL4T
TEIEAETA, 4 TAAR 6 RE-F SR, TF R4 3720 min, WARMAHIKES0.5 me/kg ¥ &) REHA,
xR IROER FF AR A K, WRBAEILF KA iR L, EmAMEILRER 2 (T)., RERE
10 min (T,) . & & 20 min (T,), #&E & 30 min (T,) K FJE 60 min (T,) JLFFAHERIEE TR
(FLACC) Forl )UpkBf HBEH 622 & (PAED) 4. A TAEHZ S B S (T) T A5, #
M 20 %L BLR S de A e R B FOKF, B EILR R R R AL, SR HmABILF RN, &
FREE . REERY R AR ER AL E (PACU) 12 @ BRI, ZFHARLEHFEL (P>0.05), WRAT,. T,.
T,. T,#=T, & & FLACC #= PAED # % ¥ BA& FxF 4L, 2R A% FEL (P<0.05), HAEILT, A
i EFEE (Cor). B %R EN (Angll). TNF-aAIL-1BKFFH T T, 0.5, £3H A% FESL
(P<0.05); T.B %, AL dF Cor, Angll . TNF—aFfe IL-1B KT RAK T A4, £F3HH 5T FEL
(P<0.05), MLAMRRER L E TP ZAKTAHEBAE, £FA%FFEL (8.16%F724.49%, P<0.05),
it WA AL A TILE TEBRAETA, TAERFOHRMHIER, A 20bmE2EILEF Rl
51 AL 8GR IR Fer S E B

IR . LA AR ; S RETRAE AR R (ETA) ; L& ; AUk R (TE) ; XER M ; Wik

RESES : R6l4

Effect of esketamine on tonsillectomy combined with endoscopic-
assisted transoral adenoidectomy*

Hu Feng, Shi Jun, Zhu Ming, Zhao Yuanyuan, Yu Letao
(Department of Anesthesiology, the First Affiliated Hospital of Anhui University of Science & Technology,
Huainan, Anhui 232007, China)

Abstract: Objective To investigate the effect of esketamine on postoperative analgesia, stress response and
serum tumor necrosis factor-o (TNF-a) and interleukin-1p (IL-1p) levels in children undergoing tonsillectomy (TE)
combined with endoscopic-assisted transoral adenoidectomy (ETA). Methods 98 children with tonsil and adenoid

hypertrophy from January 2023 to August 2023. They were divided into two groups randomly, with 49 cases in each
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group. Children in both groups received the same TE plus ETA treatment, and were given the same anesthesia
induction and maintenance. The observation group was given 0.5 mg/kg of esketamine injection intravenously
20 min before the operation ended, while the control group same dose of normal saline intravenously. The operation
and anesthesia recovery were observed in the two groups. The scores of the face, legs, activity, cry, consolability
behavioral tool (FLACC) and pediatric anesthesia emergence delirium scale (PAED) were compared between the
two groups immediately after extubation (T,), 10 min after extubation (T,), 20 min after extubation (T,), 30 min after
extubation (T,) and 60 min after extubation (T,). The stress response indicators and inflammatory reaction mediators
were tested at the time entering the operating room (T,) and T, time points. And the two groups were also compared
in terms of adverse reactions. Results There were no significant differences in surgical duration, extubation time,
wake-up time and length of postanesthesia care unit (PACU) stay between the two groups (P > 0.05). The FLACC
and PAED scores at T,, T,, T,, T, and T, time points in observation group were lower than those of the control group,
the differences were statistically significant (P < 0.05). The serum cortisol (Cor), angiotensin II (AngII), tumor
necrosis factor-o (TNF-a) and interleukin-1f (IL-1p) levels of the two groups at T, time point were higher than those
at T, time point, the differences were statistically significant (P < 0.05). At T, time point, the levels of serum Cor,
Angll, TNF-o and IL-1B in observation group were lower than those of the control group, the differences were
statistically significant (P < 0.05). The incidence of adverse reactions in observation group was significantly lower
than that in control group, the difference was statistically significant (8.16% and 24.49%, P <0.05). Conclusion
Application of esketamine in the operation of TE combined with ETA in children can achieve exert good sedative
and analgesic outcomes, and effectively reduce the stress response and inflammatory reaction caused by surgical
trauma in children.

Keywords: esketamine; endoscopic-assisted transoral adenoidectomy (ETA); children; tonsillectomy (TE);

inflammatory reaction; stress response
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A B P B SE | S AR FIRA TR IR E A5 S S R AR
g1k, e FHEULEATRHH WK, Al = gL
AR EZEY, BHAT, FF XL W kA R AR e
K, IR EERIRTFARIBIT . TR, BEENBEEA
B H 25, B AYIBEAR  (tonsillectomy, TE) il
BN T ERFERYIBR AR (endoscopic—assisted transoral
adenoidectomy, ETA) Z#i#ih H TIGIK, 45N
THRIEREY KT AL, AT W8 kb B H ] FilZH 21
45ty F&fﬁiﬁﬁ%f’ﬂﬁf{ . RETE HRAE &L bk
A E, RETARLeE, B2, mTILE
%ﬂﬂ%%%kﬁX&i,ﬂ%W2@¢,MZ%%
RN, MELAA LS TAR . WOIET AR %22
PEPEAIE R 25, ROCHEE, IR BH R
B2 TR By LIRSS, (H2E 5 IR R e 5
Mg, o, T FPARN TR RS, Q04
K, RGPz, B, BT AR R A9 K AL
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IS RICAE J oAb 22y, w945
SRR T, (H2E5) 5 R IR B0 1 A3 B i 2l fn
WP, AR T ARG . 3R U 8 TR R
FEAFa 2y, AR TSR, O N-H 3L -D- K14
R (N-methyl-D-aspartate, NMDA) 2445 FI: o
, BURSCR IS, ARG . X RFIRIEER R
BErg M/ INERE S o I PR 1 6T 38 R G i o
erb THVABREAYAYT T, D& T AR RIS St o
FHR B AR DA IFFEPRIESE, A b FH3E
AR, R BEAC B RRIAACR , I RE L B e 1R]
GEff RAE SN o Ay itE— 2B RS R S B F TE B
G ETAIRYT Jm BRI B B R AR NE RSB LI R, AR
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B e 12 B MACT 1 st B A PR B AR IS R A L 98 ], AR
P BEMLEER L 2 WS L RN IR, 45 49 B8], &R
A, B27H, L2264 FH3~10%, T
(620+1.83) % ; {K#H 14~54 kg, P (2633«
9.90) kg. MMEAAH, F294l, L20; 4FE#E3~10
%, P (667+1.72) % {KE 11~52keg, ¥
(29.37 £ 10.24) kg, PHALEEILYER] . AR08 AR E G —
MR E:, ZRIGFE L (P>0.05), HA

1.1

ArEetE, W1

AFRAE . ZWh BRI FE IR IRIE R, B
TERS ETA TARIEIES; J&ERREEIN 230098 1
P EarRIETRR; REVERE FIR3~10%; T
JAW, JCHEE R s am2 N, Bk
WP T R s s WY ) RNE S SRR T IR BLEE
W NHZRFSE NS, Mg R, HEBR
b FAESGESERIIE ; AR ; AL
Pl . B IR ELOIEN ;. A, EIIReRES; A
BEM IR S5 BRTA IR 25 ol s H7 el
KHIRE, RUFAHIET R MR RS i
Diosditis, RS 2022-KY-229-001.

F1 FWAHEBIL—BERELER
Table 1 Comparison of general data between the two groups

PR/

5 A% TRE kg
5 %
WEELL (n = 49) 27 22 6.20+1.83 26.33+9.90
XFHE4L (n = 49) 29 20 6.67£1.72 29.37+10.24
Y {H 0.17° 1.31 1.49
P{H 0.683 0.193 0.138
TE: T M.

1.2 Ak 20 min PR IE S S5 A BEEROK
121 RaTESE WHAEE6h, K2 h, @4 125 ARz KRR, FRRIKE A R AR
JEIE bR %, M A A A PURIRAE, WAL 2K % (postanesthesia care
120 kB i % # bk S NI B 200~  unit, PACU). ABRJLF PACU SR, 5 ) BT

3.00 mg/kg + EFIE R 3.0 we/kg. T RGN AIE,
T S AR BAT 4 0.15 mg/kg

123 AT SERURERE S SO E R
AL, BEESE NS ~ 10 mUkg, WSOR AL
7+ & (partial pressure of end-tidal carbon dioxide,
PetCO,) 35~ 45 mmHg.

124 R OB H R KCATE & JF K JE 0.2 ~
0.5 g/ (kg'min) +PIAE 6~ 10 mg/ (kg-h), HEHF
10 FiL XA H H A 40 ~ 60, O FE AL % 2 42 il 78 5
BlHE £ 20% LN . WUESZH T FREE SR 20 min #PkiT:
53 F) S B 0.50 mg/kgs XF A ZH T T K 45 R Rl

T IR IR B 2R < 12 YR/min, 48 J2 50 Jbk 1fi. 48 4
J& < 95% F/8Y PetCO, > 45 mmHg) , W 45 T ifi B4 4
e s A ™ E R (Aono PFA3 R 441, Hi
Jok VE S PN IA 1 1.00 merke; AR BOBh g (
R <60 /min), FRPKTSFTFER 0.01 mg/ke.

1.3 WEIEIR

13,0 FAEL R FOREHE, KAERE ., I8
P (B AN PACU 5 BRI ] v, SR I ) DA 4 1 2%
N JRRIRZA 24K (R s TR (B R 5 TR [ A 4 1k 2 ARR
J 245 2 Wi e R A ) () [ 5 PACIU 5% BA 1) 1) R 2 A
PACU JF iy B 2 5% H PACU YIS [] B
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activity, cry,

132 RJgHEImAEE
2% (the face, legs,
behavioral tool, FLACC) "', TIk&ERIZ| (Tl)\ W
JG 10 min (T,) . &4 )5 20 min (T,) . K5 30 min
(T,) AL 60 min (T,), PEAEPILLE LRGN
FLACCELE SANJ AT, BEJ5H0 ~ 255, W74 107),
N 3ANFEG: <B5r. 4~ 60T 4, KX
B RSN, WrEE, SRR R
133 AUz B oL SR/ JLRREE S5 B2 %=
R (pediatric anesthesia emergence delirium scale,
PAED) "I ZBIFT,. T,. T,. T,MITH &, PEAEH
JUBEENIE DL, R RAIAE . IRPRSSU . o PR B
T AT R EBE . ARSI R AR 5 AT
Wi, RATTH0 ~ 457, Wil 2047, PAED W-3>10
OYRREEES, SHEBGE, RO ERSlEE

134  EER B igicF K ERFKE HSAFA
FEEHSLOHRIESEIZ] (T,) AT EE A, SRR R
JLA A ki 6 mL, B0 03, S8 . B
3000 v/min, 42 13.5 cm, HFE] 1S min, SRJFHC 135
W, F-10CUKFEORAT 55 H o R SEIE BioTek 24 w] 7™
() ELx808 BURGFHRAN , IR S0 2 W B oA, A0
5 K B BE (cortisol, Cor) . Il 4 % 7k = 1
(angiotensin I, Angll ). B IRIE N F - (tumor
necrosis factor— o, TNF-«) Hl [ 40 g /i £ -1B
(interleukin—18, TL-18) 7K. Hrf, K Cor fl
Ang T AR &, T A TG BRI AE YRR BR A A
Kol TNF—o FIIL-1B 1R &, 18 A H IR A YR}
BARAT, R G U B Tl

135 AR AfE GO ks A

consolability

PSSR £ hRifEZE (xxs) F0, ZLIEPRIZL NP EEEL
I3RS REAS A 50 A XS REAS (R 35 AN [ I
AP R, ATEE T 2200, [ LSD £
HEE AT I LR HHESTRILLB (%) #R, T
BAT YK, P<0.05 25505007 L.

2 R

21 MWHEBILFARERER

WA B LT AR E] . 48 i) 5 A [a] A
PACU BB L, ZRB Lg% a X
(P>0.05), W2,

2.2 MWHEILAER = FLACCES tbE:

P2 8L FLACC A 4l B 3400 L8, 27 A48
TR (P<0.05); W4LE L FLACC P-4 JCBE i
AR A (P>0.05); P41 )LAE BARN A 25 57
(P<0.05), WEAT,. T,. T,. T, FTHf 5 FLACC
WM EBMTFXRA, ERWAERIT¥EX
(P<0.05), W#3.

2.3 WAZBILAER 5 PAEDIES LLER

P B L PAED PF4 I ZHLIRIR5ON IRk [B] RN A58
HRN LR, ZERIAGITEE L (P<0.05), W
T, T,. T,. T,FITH 5 PAED PF- 53 B i AIG T % fiE
@M, ZRVAGIFEL (P<0.05), K4,

2.4 WHEBILNEKMIERAKE B FKFELLE

T, 0F 5, PRALE LIS Cor. Ang Il . TNF-o Fll
IL-1B 7K P55 T, i B v, (EDURER 4 i 3 Cor
Ang Il . TNF-a FITL-18 /K BAR TR 8L, 25
PIAEG =L (P<0.05), WFRSHE 1L,

25 WHBILARREEEEILE

TR RSN A R AR DL MBS A BRI AR TR A, 22 5
1.4 FEIHFERE H Gt 2 & X (8.16% Hl 24.49%, P<0.05) .
e SPSS 280 GE iR ab BBl , HERBERE WRe6.
®2 WABILFABEREE (min, xxs)
Table 2 Comparison of surgical conditions between the two groups  (min, x+s)
415 TR YA IHE] piNC | PACU 5 i 1a]
M5 (n = 49) 32.18+5.38 12.48+2.45 12.45+2.12 33.62+5.21
XL (n = 49) 33.40+4.97 11.76+2.38 11.87+2.30 35.11+4.28
tfH 1.17 1.30 1.55
Py 0.247 0.143 0.197 0.125
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*3 WAHAZBILAREEFLACCIESILE (4, x+s)
Table 3 Comparison of FLACC scores at different time points between the two groups  (points, x+ s)

2031 T, T, T, T, T,
WAL (n = 49) 2.87+0.62 2.81=0.69" 2.74=0.65' 2.96+0.72° 3.05+0.66'
Xt R4 (n = 49) 3.64+0.70 3.55+0.73 3.420.71 3.67+0.78 3.61=0.75
F it B 38.10/2.02/4.31

P H 0.000/0.092/0.002

ZH /T2 LL{

e SRR g, 2REGITEE L (P<0.05),

x4 WABIIAER SR PAEDIESLEE (4, xxs)
Table 4 Comparison of PAED scores at different time points between the two groups  (points, x+s)

ikl T, T, T, T, T,
WEEH (n = 49) 5.12+0.97” 4.73+0.82"% 4.56=0.73"% 4.28+0.67"% 4.1120.60"%
X IR (n = 49) 7.59+1.34 6.64+1.18" 5.42+0.90" 5.07+0.79" 4.68+0.74"
F oamspen B 54.88/82.49/13.19

P gz L 0.000/0.000/0.000

e 1) SREYT A RE, ZRAGITEREX (P<0.05); 2) SR AFEA LK, ZRA5%ITFEX (P<0.05),

x5 WHBILEHREERMEERFXFERER (x+s)
Table 5 Comparison of serum stress response indicators and inflammatory factor levels
between the two groups (x+ s)

Cor/(ng/mL) Ang Il /(pg/mL)
215
TO TS TO TS
WEEH (n = 49) 175.32+18.27 205.51+22.65"? 35.12+4.86 48.43+5.52"?
XFREZH (n = 49) 174.06+19.15 234.29+25.44" 34.28+3.91 56.87+6.20"
i 0.33 5.91 0.94 7.12
Pia 0.740 0.000 0.348 0.000
TNF-o/(pg/L) IL-1B/(pg/mL)
2151
TO TS TO TS
WEZLH (n = 49) 6.43+1.28 15.22+3.40"? 24.75+5.39 49.74+9.93"?
TR (n = 49) 6.81+1.42 22.76+4.95" 23.82+5.85 61.38+12.50"
off 1.39 8.79 0.82 5.10
P1E 0.167 0.000 0.415 0.000
e D) SREYT R K, ZRAEGEIPEEL (P<0.05); 2) SREIESFRA LK, 2052 (P<0.05),
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A: i3 Cors B: I Angl; C: I3 TNF-a; D: I3 IL-18; 1) SFAT I AIE, ZRA%¥E X (P<0.05); 2) SFHE
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E1  FEEILEE R e AR 2 AE B F 7K T LA AR IR E
Fig.1 Column chart of comparison of serum stress response indicators and inflammatory factor levels

between the two groups
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Table 6 Comparison of adverse reactions rate between the two groups

217 A LRI/ LB/ I % /451) pINL Y] SRR (%)
M54 (n = 49) 2 1 0 1 4(8.16)
XHRZH (n = 49) 3 1 2 6 12(24.49)

X 1H 4.78

P1H 0.029

3 g FEVERRAR AP W5 AEREAR , JF AT REXT R & B 77 A

I o L REUN, W B KRR I IR
R RN E RN IR BEORNIE e o yin o oo e

ARSI e, WLRSIERRI AN, A gy iy, WM T IR, 127
MR, EHBAIFFESIERIIAE, SRR yppipik, BFRMEK, %, %55 mIE
BERRIRAEARIE R . R PEIRARIRIER, WIS gk FARMEEIAR 40k 453k, BEFARA
ST . A, SR8 PUCRARIRIRXESE — ROUMGK ot PR A IR, BB RS
Ak, BETRRIITLRE, AU R DA RIREE  IEESWY K, TEBEA ETA M7 JL IR BT
I, SSEONRECESOR, WELSIITAVN  HEIRFEIRIE O LIR30 R T
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Hio JREZEARE FR/NFA, EERRRZL, HEIL
RN, ARMERC G TR, FARRE TRy 20
B, WG T, UL, DR
FRUFFPRAIAS KSRy 42 1 25400

AWFFRESE, /N i SR kS IR, R
IR AT AT R HERAF DR AE T, R A b i
B, (HAESGHEEL Kk /M6 Z Rk sz 3
PER N AEAN R o S R] IR A FALE A 5
ANGERREA —3, W X NMDA SZ AR gEF T4,
A B R A B AR AICR (A3 A SRR AR X T
SRR, ELA T Y NMDA 324 5 R A )70 4
TSR] R AR AV VE A, nT b
S, AN RO D 3R] SR
(287.5+110.2) min, BERENE, H 25901 B
P, NI , NG RERFIR AR, YRR R G
AN A BRI B RS A/ N L AR BR R I R AR
HA AR L, A EBOULERS BRI 32 L R
25 . BRI TFARMRES . Rl . IR &R
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WFFEH, SR AR R 2R AE IS 45 B 55 PAED P43
B AR TR XT B s HOER AL B0 1 45 e 0 s
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M, e & FE AT (B T, DA ) T2 TE B
A ETA AR5 RIS R B 5

JLE TEBRA ETA, A5 2 52 LAY
=L E U APS g N2 ST B2y DN i v il
Sy A, SIS EJLS oL A, S SO 7E i AN
KA, INEIPUGEARRL, ST RER IR . A
B, PEERmEILIUS . HOCHE R, AR =
F14) S P T e JOk T 55, BB 2D 249 209% I BRT 5 25 245 1y il
FHFE, M-SR, ORI SREER X NMDA 2% 4
BT B 2 R A S m R A, BURACR . A
SCHRUE R, AR 3 ) SRR Rk 5, R s
Ul /L BT AR 245 ) o R R R Y 2 A
A, SCR) TR X BT R A 24 5 300 R v A A
ARE—E M BRIER, WA AT SR
PR o BRI A IS R, AR AT R AU R
BRI, RIIEERE RS R, BURAICR

o ABEGE, USRI B 20 AR AE 5 4 i
FLACC VP43 AR TR R4 . 2. FTEBA
ETA FARZE ST 20 min #HIKEEH 0.50 me/kg 3w e
i, BEACEIAG R B

PR A M Bz e, SR
PS50, AT TERRA ETA, 23 ELEER 6
HLYIBRA A P AER KNG, 2555 B 5 i mik e f2
PSRN, T SR FREON £ . R N
FNGRAE R AU, 3 n] 0 B0
TASM L, WNERRE. AP, WaLBJLT,
I I Cor F1 Ang I 7K B 8l 5 3 T, I £, X BRZH
FHE i . RO RIERER ], A R0
R LN R TE BE A ETA JT5 R A RSO N . HAL
Hil AT RE S 3] SR R AT TR B A A 4
W, 4 BEN NMDA SZ IR A, b X 5 1k g4
il . DT A F T 2 i MLAR D OIR AS . — T Meta 43
BN, ARG Besh i & 45 TNF-a fTL-1 25 2 0E
T kA o6, SCRI S B PR Il A
FH BRI FAAR L 7 9 RE PR F AR T, Tl
REMG5 R A RIER N, WA FAIRE, XaaE
ot in, FILERIE FHF AR e 73 Sk
i, REA SO ER AR T R, T RIS 1L-6 55
SAE TR o ARWFGE R, WAL T, B S i
TNF-o FTL~18 7K P4 T, B S BH S Th e, (USRI T,
A A L TNF—o FTTL-18 7K AR TR IR 4 . it
AL, FTEBRA ETA FARZE T 20 min #kE G 3L
AU, BEAT R R AR S5 B LR 9 5 7K
-, AR TR PR

TN AEIHGE Bon, AL E BRI R AR DB
AR HZC A SR, BEA IR 4 B RS
BREhi K A, ELRRIA 5 B A (] A1 PACU 457 82 ) i) S B
WHE . AFFE Y, WL LAY JREE A [R] R PACU 5
BT LA, 2RI R X R E 8.
IR SR B (3 B R R, R S B R A
EBERL 45"V 73 A 4 571 5 S w) S i 107 FH T 28 9 B i
TN R SR TP A BLRBCR . R SCR] GRLER AH
XFFRFRIE, REM Wk TR IAm A R, R
HILIREREAEIR | [RIHUESE T AR SE AL . Ak, Bt
FEHAT WAL LA R ROWVE DL, fih: gL
PRI T —E AR, G O SR
A, AHUERH A BN ek & A I AR T X B2
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