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Jo 5 RI A AT 4T 38 BUERR 0.5 mg/kg, K& ¥4 0.25 mg/ (kgh)if 4k 4 4iriz , BB ke AaTieak . 3T B4k
JREE )5 WA BB SR BS 1 mg/kg FIRIEST ARSE D0 BUAT BOA IS R SRR A T K S iE A 245
Bk, 3P4 de iR B A S R ERAEFRT(T,) B S 5 min(T ) AR U /6 10 min(T,) #9344 /& (SBP) (477K &
(DBP) .32 E(MAP) 5 Z (HR ) | AF 5 K A L &35 B A8 A Zn e[ RaT AR 6 1.2.3 d 8 haha ik
HEF R (MMSE)#5 ] i A Mic &M [ & @miaN-% -6(IL—6) 45— 45R 4k & g Il (CAMK ) .5~
#ER(-HT) JRREAYZE KB F (BDNE) | AR Z[40 R LR EEA(QoR—40)7F4 | MWK B £
S~ ARZ R (HADS)#F4 ) R BB (&8 VRuk RR A6 IR 2 JURSAO) G T, R mAEET T, T,
SBP.DBP.MAP.HR 3t , 25 % (DR B B 4], % SBP.DBP . MAP HR bt , £ 534 %t 5 & SL(F=19.904.29.923
22.524.13.769,3) P <0.05) ; QP 48 %4 MAP Wiz, £ 734 4ot 5% SL(F =20.099, P <0.05) ,iX 328 T, B MAP & T
SR, B2 % SBP.DBP.HR Fbik, £ 3 L4 55 L (F=2.072.0.038.0.092,3) P >0.05) ; OF 2L %E# MAP
TAA b, 2 FA it 5 L(F=36.736,P <0.05) , B0 &% SBP.DBP HR E LA H bk, £ F Rshit 37 5L
(F=0.006.0.486.0.092,3) P>0.05), XILAAR P ARG 24 W43 KA Z KU 24 h BULE B R 23 TR
21(P<0.05), FZEHR T RILEIRE NS4, 2 F A% FEL(P>0.05), BAEERNTFEEE1.2.3d
MMSE 35 wbiz, 25 2 . (DR B B 6] & MMSE 3% 2 W4z, 2 %A % it 5 & L(F =1830.314, P <0.05) ; Q20 % %
MMSE #F5bbk , 2 54 %t 5 & L(F=382.161,P <0.05) , X I& 20 MMSE #5042 3 , A3 A Jm /K- 44F ; Q) A 20
# MMSE 74 AL Hbsk, £ F A%t 3 5L (F=125.299,P <0.05), &I IL—6.CAMK Il K- 344&F 2+ 18 40
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Abstract: Objective To evaluate the effect of low-dose esketamine in video-assisted thoracoscopic surgery
segmentectomy. Methods This study included 106 patients who underwent video-assisted thoracoscopic surgery
segmentectomy at Leshan People's Hospital from February 2022 to February 2024. Patients were randomly assigned
to two different treatment groups using stratified random sampling. The experimental group (53 patients) received a
combination of low-dose esketamine and flurbiprofen axetil. After anesthesia induction, flurbiprofen axetil (1 mg/kg)
was intravenously administered, followed by esketamine (0.5 mg/kg) before the skin incision. Esketamine was then
infused at a rate of 0.25 mg/(kg-h) until skin suturing started. The control group (53 patients) received the same
dosage of flurbiprofen axetil (1 mg/kg) intravenously, but instead of esketamine, the same volume of saline was
administered before the skin incision and continued until suturing. We compared the two groups regarding
hemodynamics [systolic blood pressure (SBP), diastolic blood pressure (DBP), mean arterial pressure (MAP), and
heart rate (HR) before anesthesia induction (T,), 5 minutes after entering the thoracic cavity (T,), 10 minutes after
removal of the double-lumen tube (T,) ], consumption of sufentanil and flurbiprofen axetil, cognitive function [Mini-
Mental State Examination (MMSE) scores before surgery and 1 d, 2 d and 3d after extubation], serum levels of
interleukin-6 (IL-6), calcium/calmodulin-dependent protein kinase III (CAMK III), 5-hydroxytryptamine (5-HT), and
brain-derived neurotrophic factor (BDNF), quality of recovery [Quality of Recovery 40-item questionnaire (QoR-40)
scores], emotional status [Hospital Anxiety and Depression Scale (HADS) scores], and adverse effects (nausea,
vomiting, respiratory depression, dizziness, and skin allergies). Results Comparisons of SBP, DBP, MAP, and HR
in the two groups at T, T,, and T, showed that they differed significantly across time points (¥ = 19.904, 29.923,
22.524, and 13.769, respectively; all P < 0.05). A significant difference in MAP was observed between the two
groups (F =20.099, P < 0.05), with the MAP at T, being higher in the experimental group than in the control group.
No significant differences were found between the two groups in SBP, DBP, or HR (# = 2.072, 0.038, and 0.092,
respectively; all P> 0.05). The trend of MAP changes differed significantly between the two groups (F = 36.736, P <
0.05), whereas the trends of SBP, DBP, and HR changes did not differ significantly (¥ = 0.006, 0.486, and 0.092,
respectively; all P> 0.05). Intraoperative and postoperative 24-hour sufentanil consumption, as well as postoperative
24-hour flurbiprofen axetil consumption, were lower in the experimental group than in the control group (all P <
0.05). No significant difference was observed in intraoperative flurbiprofen axetil consumption between the two
groups (P > 0.05). Comparisons of MMSE scores before surgery and at 1, 2, and 3 days after extubation
demonstrated that MMSE scores differed significantly across time points (F = 1830.314, P < 0.05) and between the
two groups (F = 382.161, P < 0.05), with higher scores in the experimental group, indicating relatively better
cognitive function. The trends of MMSE score changes differed significantly between the two groups (F = 125.299,
P <0.05). Levels of IL-6 and CAMK III were lower in the experimental group than in the control group (P < 0.05),
whereas levels of 5-HT and BDNF were higher in the experimental group (P < 0.05). The experimental group had
lower QoR-40 scores (P < 0.05) and higher HADS-A and HADS-D scores than the control group (both P < 0.05).
There was no significant difference in the overall incidence of adverse reactions between the two groups (P > 0.05).
Conclusion A low-dose esketamine combined with flurbiprofen axetil opioid-sparing regimen effectively reduces
opioid consumption during video-assisted thoracoscopic surgery segmentectomy, improves cognitive function and
postoperative recovery, lowers inflammatory markers, enhances mood and quality of recovery, and shows no
significant difference in adverse reactions.

Keywords: video-assisted thoracoscopic surgery segmentectomy; esketamine; flurbiprofen axetil; opioid-
sparing regimen; postoperative recovery
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B AIAS RS2 I 4 e A= 3R] SR T AR Sy — il N-
L -D-RAHR (N-Methyl-D-Aspartate , NMDA )
ZARSEPOR . B A E AR B AR R v O
e A g —Fp R S AR PT R 25, REIE A R T AR JE %
SE SN o A X —J7 RAEHAL T AR 2 WoR i
H YRR, BT M i B m BB R R Hb 6% i E O
B P, AT T TE BRG] 5 3 A S8
55 UL I8 Z5 IR KR A I 4 2 BT Ak JRR T S s oF g
i 5 i Be V) B R BB A R AT ZRE L IV AR A
B R BT R SRS S, A i R 4R
T2 A A R R A LR WG

1 ZRERZE

— R A

PEHL 2022 4F 2 H—2024 42 A fE Rl AR BE
ot 2z 32 M s 5 ik B VD Bk R 114 106 91 56 % i 4y 2
BEMLIMEE NG B o i al . xR, 4% 534
IR B PR 28 1), k250 4E#Y 45 ~70%, F
¥ (5724+436) % FIEFEIEE (body mass
index, BMI) (24.57+2.68) kg/m’; F ¥ H Ifi &
(12842 +1834) mL; V¥ T R mffE (15579 +
16.21) min; Jp5 A8 M A2 Jili 26 451, A5 Bl 27 415 &
V=T ) s 4
Anesthesiologists, ASA) 11 2% 20 51, 10 2% 33 {51 . *f
MREH 27 10, Lotk 26 1 4Rk 46 ~ 69 %, -3
(56.98 +4.41) % ; FH BMI (24.62+2.71) kg/m’;
SEH i fE (132.07 +18.87) mL; F3F R ]
(154.92 + 16.24) min ; %% 22 O 72 it 25 451, 47 il 28 1]
ASA Sy T 2251, T2 31 451 . PR 4L A8 2 1 il
B AR . BMI, M a . FOAREFE A
ASA YR LA, L x> ks, 2RI E X
(P>0.05), AL, dARHE: O/FE (F
2GR IZYTfem (2018 /) ) ¥, #i2
hy il AR T AT e s B A B VT BR AR 5 @ASA 43 %
sk M&; @MTaERiFitfrESEFA; @k
JEELGRE . BERE . FFREThREA 4 ®JC)™ E I
J; ORESS5AMRIFZEZFMERZE . HEBR
B . OXFRIFFE (8 FH A 259 (3C ) S0 TR 58 9
P& oF R ) B AT #l 2ok BB s BN A D Ak
B s AT 1 & P foft FH ek A JBR 1 24 0 s B - 2%
2585 @A e SR DI RE AT, QB4 S

1.1

(American Society of

T A 24 BB g B i R IR . AR TR 2 B
B = 2 48 B 25 D 23 W Ll 2o [No STl B2 e 48 22
(2021) 183].
1.2 FiE

10 6 2 e 32 AR 7P o ] SR T 5 R LE 9 2 TR
EREIRYT ., BRI 5, 38 2 Dk 45 2 9L I
57 IR 1 mg/kg, WS 7R T AR ) B A bR 4 30 A R
[ B 0.5 mg/kg 15 A WIUG 77, ZJ5 L 0.25 mg/(kg+h)
Ak 2 AT OB B R ARG T AR o R R 2 A JRR e
J 3 Ji At 4% 32 A [R] 590 o5 9 96 LL 3 SR TR 1 mg/kg, [H
P90 AT R A5 0 AR B AR K AT R BRI B, JF
R i B2 J R ih 48 5

A BEANTARER, 7/ F bk,
FFF R W b E (Electrocardiogram, ECG) | LR
(heart rate, HR) . L % 1 1 & (oxygen saturation,
SPO,) . J& ] Ifil /& (non—invasive blood pressure,
NIBP) 01 HL XUAT 45 %0 (bispectral index, BIS) . i
P75 S A FH & R B 10 mg Hit ZE KA LTI B A S5
L, % 2 2B 0.5 mg. PEIKWEL 0.05 mg/kg .
FPIF K 04 pe/kg. TNIAM 2 me/kg ., T BT i 122
B 0.15 mg/kg SEIWLA Rt o W DR F8 2 Ak T R
RETE AT S B I AR LR AT ML
o RMELER BB, LINIAN 4 ~ 6 mg/ (kg+h)
TrHFe s, 525 KJE 0.015 pg/ (kg min) B
AT B R A T SR I DB O BTy 2 e 4 45 L
o MRIESE B ik E  (mean arterial pressure, MAP)
FHR 724, & WFIKTESS 5 ~ 10 ng &7 75 KJe LA
TREAR R . 27 HR B8R Sy i R Y +20%, U
YA MY (AP E ERE . G
ai SRR B AR IR ) BEAT I

A I A R 258, R AATIREE,
AEXF I MA 1 S 07 o 8 B> 6 mLzkg, PR IRAHR >
12K/ min, PRI ZE S0 SpO, 4EHE7E> 90% , 1 iR
A W RN LS S T RE e 2R R IS, BEAT R
SEBER. 25, BEBEARGERENE. 1+
SO B B LR T S, X AR SR BT SR T
% = ¢ (numerical rating scale, NRS) $F 4 % Ji 72
FE . # NRSTFIr=>47r, WA LLG L S5 TE 50 mg
PEAT BRI 5 QRPN R RE S M, R SETE AT ET 55 K
JE5pg. —HEMEREZ< 40, RIFEERM
W D7 o AR Db, TR R ORI P HNRS

- 18



H2H

S5, G AVRR k3D S A A e B D B A v ) AR
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131 @iz s LFRIF B AL R
FE (T,) . #HEREEE S min (T,) A& SUE & 5
10 min (T,) AYUYC4EHs (systolic blood pressure, SBP)
&3 JE  (diastolic blood pressure, DBP) . MAP Fl HR
AIRDL

132 #HEAFE HIHPHBEARP . KJ524h
ET 25K JE ARG ¥ 25 TR B A 00 o

133 Ghmrhht ICSEMARE RETRRE S 1.
2. 3dWF R MRS A HE R (mini-mental state
examination, MMSE ) #2307 284k, 346 B & AU A
FTAE . MMSE P43 0 0 ~ 30 43, P45 £ R iA
T EBOE .

134 EginEy BALEE B R A 3.0 mL
2 MR DK AR, K HAE 4 C 40 F LA 2 500 r/min B
15 min, HCEWW, WA E A& ER PO
13 P BE 2 -20 °C, FoJT AA T80 CRAUK
b o SR BB S R AR (enzyme—linked
immunosorbent assay, ELISA) £ Il F 40 fg /- & -6
(Interleukin-6, IL-6) . 5 — 5 I 2 4K ffi 114 25 1 e T
(calcium/calmodulin-dependent  protein  kinase I
CAMK 1) | 5- % {2 % (5-Hydroxytryptamine, 5-HT) .
g 5 28 8 3% I F (brain—derived neurotrophic
factor, BDNF) i o AH ¢ ELISA 35 & 43 51 i b 3w
ICE MR E M EARA R A A b 50 SGB B MR
B AR A A s SEAEY TRARA A . L
A AE A R R A m R

B BTS2 d i H 40 151

135 WARES

PR iR (quality of recovery—40, QoR-40) "3
4, QoR-40 1V il s i 4R . B IRETIE L | O
PRSCRE . B ST R S N ERE S8 200 )
3B R e BB K AL

13.6  HEROL BEETEARHET 1 d R B B
e £ FE — 3 i & % (hospital anxiety and depression
scale, HADS) PIPF- 73 P Al £ 35 1 £5 1AM ARAR DL
Oy R ERIERAMAR 2> TR, R R R 2148,
73 B8 R IR B

137 ARREREESIF B RE B
Mt PR | R R SR R A AR L
1.4 SitER*

B 43 MR FH SPSS 27.0 Ge i 8 /F o i B R
IR + b2 (xxs) R, WM R EE
EM BT 200 PR LR (%) %
N, R KR, P<0.05 HESHSIT¥E X,

2 R

21 WHBEARENE S MRS FERIEE
P4 # T, . T, . T, SBP .DBP .MAP .HR [ #;,
2 M TR O 2250 W, A5 - OO [A] F [R] A5
SBP .DBP \MAP HR b3, 2 #5128 L (F =
19.904 . 29.923 . 22.524 . 13.769 , ¥] P =0.000 ) ; 2 M
B E MAP LR, 22 55 8 4o it 2 2 L (F =20.099,
P=0.000), X541 T, iF MAP 25 T X% IR 4L, W54 i %
SBP.DBP.HR WL # , Z 5 ¥ g it 2% & L (F =
2.072.0.038.,0.092, P =0.153,0.846 ,0.762) ; D Wi 41
BH MAP ZE e i, 2R A it 7 X (F =
36.736, P =0.000) , W 41 i # SBP . DBP . HR Z& b, 4 4
Ha, 22 R B0 it 27 1 L (F =0.006 . 0.486 ,0.092,
P=0.994.0.616.0.762) . WLFE 1.

®1 AHBRETERESRDRHNZEREE (=53, x+s)
SBP/mmHg DBP/mmHg
5
T, T, T, Ty T, T,
T ZH 132.97 + 17.64 122.39 + 12.57 134.23 + 16.42 76.45 +12.32 68.43 +9.81 81.29 £9.93
X R 130.48 + 17.39 119.59 + 13.76 131.86 + 14.18 74.92 + 10.67 69.87 + 10.82 80.73 £ 10.97
MAP/mmHg HR/(¥K/min)
205
T, T, T T, T, T,
154 9523 £13.71 87.69 +9.92 99.17 +10.13 76.88 £8.13 74.28 +7.53 79.36 £7.92
poyisteil 98.58 +10.93 87.45+11.03 78.58 +£10.93 7743 £13.97 71.38 +£12.34 80.67 +8.76
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22 MABREAEMERFFRE ®ILEFER
=i

P4 F R PR G 24 h 725 K e & AR5
24 h LI IR/ bR, &8 e K00, 22 R YA Ge it
FEX(P<0.05), KA/ TXF 2, B
VNGRE N R R AN EER g 2R 4 = v Ve A
HEX(P>0.05), W#2,

*2 MAREFRMESFFAR . AILESFEHEAELR

(n=53,x+5s)
o FISRIE /g FR LI 5 TiE /mg
NG RG24 h R RG24 h
WG4l 26.28+3.82  0.54+0.12  62.04+936 4.56=+1.18
YR 35.14+524  124+023 62.38+8.04 5529+7.63
1l 9.947 19.644 0.201 47.835
P1E 0.000 0.000 0.841 0.000

2.3 WHEBEEARERESMMSE iF45 LR

P2 B AR BT AR )5 1.2.3 d MMSE 147 L
B, A B MRt I 25001, 258 OA R ]
MOMMSE WA b, Z R A S E X (F =
1830.314, P =0.000) ; @ Wi 41 i & MMSE i 43 L 42,
2 %A 53t X (F =382.161, P =0.000) , i % 2H
MMSE ¥ 43 4 &, A A 01K S 5 4 O P 4L j 3
MMSE ¥ 73 2 fb a3 b, 2 R A S22 B X (F =
125299, P=0.000) ., W3,

R 3 WHBEARRFE S MMSE 45 EEE
(n=53, ﬁ,;is)

215 ARH WER1d  #EE2d  HER3d
KB 29.18+0.84 22.63+0.86 26.74+1.32 27.61+0.93
XHIAZH 28.97+091 18.61+0.89 2246+194 2698=+1.15

2.4 WHAEE HRR MBFEDIRED LR

W 4 /8 1L-6 . CAMKII . 5-HT #1 BDNF /K- L
BB, 2R YAE ST L (P <0.05) , i K
ZH 1L-6 . CAMK I 7K - 441K %4 B 2H , 5-HT . BDNF 7K
ST . WL 4,
25 WA £ #F F KH /5 QoR-40, HADS-D,
HADS-A 4 HIZE4L,

Wi B E RAT 5 RS 2 d QoR—40, HADS-D |
HADS-A VE4» B 25 LU, 28 1 K80, 2 SR A it

4736 &
F4 FHEBE N LEBEEMIRSWLR
(n=53,x%5)
IL-6/ CAMK I/ 5-HT/ BDNF/
205
(pg/mL.) (pg/mL.) (ng/mL) (ng/mL)
i34l 1049+0.06 30.64+823 18526+2248 1.22+0.13

XHEBZH 40.11+£0.16 59.76 £23.48 116.27 +16.87 0.56+0.37
i
P&

1261.919 8.521 17.870 12.252

0.000 0.000 0.000 0.000

228 (P <0.05) , 35 2H QoR—-40 PEAMIL T X R4,
HADS-A ¥ 4% . HADS-D ¥ 4» ¥ &5 F % W8 41 .
s,

x5 WAHAEEFAAEQoR-40.HADS-D.HADS-A

AR (n=53, %3, x£5s)
13 QoR-407F4>  HADS-DIF4>  HADS-A 143
Zd Zd ZMH
A5 2H 23.49 +1.20 1.17£0.12 1.47 +0.46
Xt HE 2 36.90 +0.65 0.06 +0.15 0.46 £0.10
i 67.187 52.470 16.616
P 0.000 0.000 0.000

26 WMAHABEIARRILLE
WA B E AN RN SR AR, & X R,
RIS E L (X =2.163,P=0.141), W6,

*6 MABEFRKEILER [n=53, #(%)]

2071 LTS S R =S ' o U . GRS N
g 2(3.77)  0(0.00) 0(0.00) 0(0.00)  2(3.77)
SPREH 3(5.66)  1(1.89)  1(1.89) 1(1.89)  6(11.32)
3 iTig

i f 45 il B2 D) Bk A S — 3 I Jey M 8 5
RN T AR T7 5, 72 00 T R S A L A A
AR Je /INAE T HIZ B 5671 R AR T AR
eIt FA, BAT Q0570 KA PN I S iE D 25
SRR BRI BOR I KR M B ORI 2 4
PR B VAT 202 3R = EAR  BOR R i PR 4
PRATY & 5 0 J ARSI R G R 2 1 7
i s s il BE U B TR v, A% G A JRR AR B 22 AR T
B] i S 25y, ESCR A VLA ] b S s SR i A
oK ek R IR R A1 44 45 A, EL I 5 5 8K
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TRIT RS, B AR AR S5 N 4 B T, O
AEBAT F 2 25 g i o 38 R U TR A Sl — B NMDA
SZRFEHUR , GE A RCHE AL B R0 T AS 1 Jon i 75 e
2825 0 RIE AR . 3 EE 9% IR R S £ 1A
PLR 2, BB R AE Il B U™ . A B 5 1 I
PR A 56 DV A 122 JOR I J7 8 7 Bk s 4 i B3¢ D13 83 AR v 11
L PR RN 22 A T T O R R R s L R
i SN 1 B A SO A T RE AR P R . AT
Ry e R B A3 — O A 22 4 B R R IR BT T L
e BH ARG E T

LN e ST NNE N e - A S A g E N
ML B SRR R iR ErE. tit
SR TE S T A RN s A B T 3 SR 4
8 7t 38 S T RN GG B % 25 R T 4 0 06
N ELA WA I A, 35X U2 AR v Rz R 4
ARG EREE B KRB EPIWF5E T F£om N AR
7R 8 3 ) G P i 5 RGBS TR 0 4 1 A il B
R T BOAE T ARG IT T R R 5 AR o 2B A IR AR
MIFRAE o FEET 25 A8 MR L I 25 R i i 1, il
RSO R Sl NS R N
(4 25 AR, T L E T AR T R BT R 28 2 AR
i, AT BRI D T 53X 2 24 4 AH 5 1 IR FE an g
T A0S W T AT o SR SR TR 1 AR RN B R AR
FA R 3 — S FR A T R4 |, FL NMDA 32 (R 5 b ks
P AT RE R I EF 28 KR I G 2 L N )
Al I DR B R EAG BRI T R o) —HE T M .
i £ MMSE $F53 19 %5 b g 4 7B AR J5 B /R T
AN D) eI R o X ] BE -5 3 RS TR 1)
ZARIVE A 56, O NMDA 52 4 1 45 B V8 ] e 1%
Y N SR 1A S S R U2 TVe 1 K R | N A G o |
BT 5 2 25 A Bl 8 R B A2 4 0 XU

TE L35 bR 2 9 20 B v, TL—6 A1 CAMK L /K S
IS W T A P 9 S N7 9 4% Tij 5-HT 1 BDNF 7K °F-
Tt = AT BE 550 2% RO T RE Bl 3B A G . X sE ik
AR ARAL R 7 T SC e B 1) B R T R AR AR L
SR TR LG I 5 R AE R 5 B AR v i R PR .
AR I PR S I 5 3 B L 3% 2 TR BB S ) e il
I BE R A X AT R TR BB 1Y IL-6 . CAMKI | 5-

HT . BDNF 7K . AHHF 58 QoR—-40 Fil HADS ¥4 iY 4%
SRR, I 21 R E R S5 K A o, AR A
TARAEAR T A X AT RAF B T LR Y
HNE SN N SRS E 1 I 8 ) A RS A O, i — 2P
SRR TR St 3 ) SR TR R SR L 3 S5 TR I G i
g ib o WA R RN A R, 2 7 g1t
S0 AR 2 AR R A SR W TR T R
M2 4k s BRI (MK 55 R N ) kA SR EAIG,
B AT 75 7 B R A i R 3K 5 vh i — 20 5 iE X
_1150

Zx b ik AN e SE ] SR TR SR LL 35 25 TR E
0 7 e s B it B 110 B R o BB AR 8 4 4 1l T B
Jy ke b Bl R S 25 WA R O RN B g AN
ARG . SR ZWEFERE AN 5 2 B RS
(R 0 A 30 i 235 R 114 35 ki 1 S R B AR

5 £ X B

VPG IR, XA, S AP o % S Il [0 o 2 BELAF B 45 40 A e
FHF 1 s e i B VI B AR S5 22 B 7], I R SRRk, 2023,
31(12): 1213-1216.
SeTiE, ERGE TER, % 5 A BORTEN IR B B UIBR AR
PR FHT]. BRI R RN R 22244, 2023, 44(5): 144-153.
TRAEK, BE, 2R, A SCRIEURIN AR 5 R RS
Bl 2 BEL A X 4 PR B R YT AR BB JG A AT N B2 1) 5%
W], FRAERRAE AR, 2023, 43(11): 1298-1302.
B, B, BREAR, 45 SCR] U A2 G 6 1 25 T X v i e
P 2R ) B 7 AR S BRSO B AARIE PR B s [J]. o B 2
iz, 2024, 21(17): 95-98.
SR, JEEE, O, A5 RRIS S 4R BEE A N /N S
) P T s s DD B AR S8 AR U R SR I (0] LR B
24, 2023, 63(5): 55-58.
R gy, AR L IR 2 A 4y, AR IR AR o gkt Ak
52 2 22 il o6 e TS 1297 45 1 (2018 R[], H A8 i 24 75, 2018,
40(12): 935-964.
XTI, SR, SR | ¥ S e 55 4 22 B B A 6L EL s Z R R
Ik AL TRR 25 FH Bk s 5 il et i B B0 B3 AR LR PSR S AT 9],
IR iFIE SR R, 2023, 35(12): 915-918.
JEHE, TR, AR, 55 . s B A TR Al s B
Jils B B0 83 AR 19 JRR e 5 B AR B4 B 0], e AR BRI 27 24, 2024,
44(3): 361-365.
T, SRS, FHE, 45 AR /NN AR AR 20 BB 1 FL e B S il
BEUIBRAR S I KA 2 Wi 0 7 6 PR 2R 4 Ar (0], L AR B2 24, 2022,
62(11): 77-79.
TGEnH, XU, 208, 45 . SCR) SR G B LY BV X i
BT AR BB ARG LI R B AR R[], I RORR 7 2%,
2024, 40(5): 473-477.
ZHANG Q W, WANG X, WANG Z Y, et al. Low-dose

(1]

[2]

(3]

(4]

(5]

(6]

[7]

(8]

(9]

[10]

[11]

e 21 -



EBREAE 9536 4

[12]

[13]

[14]

[15]

[16]

[17]

[18]

esketamine improves acute postoperative pain in patients
undergoing thoracoscopic surgery[J]. Anesthesiol Perioper Sci,
2024, 2(1): 5.

FAN Q S, LUO J H, ZHOU Q L, et al. Esketamine opioid-free
intravenous anesthesia versus opioid intravenous anesthesia in
spontaneous ventilation video-assisted thoracic surgery: a
randomized controlled trial[J]. Front Oncol, 2023, 13: 1145953.
U, T4, B A [R5 533 e A D TR S )
LB BR A TT XU XS Ml CR LR D). M i oe 5
IR, 2024, 36(1): 11-15.

T, SRIEEE, BRPE, A5 LN T T B/ i Be TR AR A
EAREIES A R P IR RS T[], v E B EE AR A, 2024,
34(9): 78-83.

BB, TR, AW, 5 AL Bk R K R I i e
JEESE T AN BRI B TR 69T JL 28 56 A il =l R B bz
D1 AESHDLRHIE RIS, 2022, 37(16): 1230-1234.
AR - JHE BEE—, AR, A SR TR PEPE S DU RCEE IR
WM S P il BE DT it L ool AR I S8 il S RE S
], FhAeR.C i A SRR, 2022, 38(1): 1-4.

B, I, SKRIRVL. CT =2 m Al & A b i AR ZE M e L
76 s B i BE TSR A P 200 20 R [0]. R R A AR, 2021,
24(10): 683-689.

YAN H, CHEN W N, CHEN Y W, et al. Opioid-free versus
opioid-based  anesthesia ~on  postoperative  pain  after
thoracoscopic surgery: the use of intravenous and epidural
esketamine[J]. Anesth Analg, 2023, 137(2): 399-408.

[19] GUO Y L, CHEN L N, GAO Z Q, et al. Is esketamine-based
opioid-free anesthesia more superior for postoperative analgesia
in obstructive sleep apnea patients undergoing bariatric surgery?
A study protocol[J]. Front Med (Lausanne), 2022, 9: 1039042.

[20] ETI, LA, B S a2 T A f L e e T By
DI R AR A BUR ROCR (7], 11 5808 o 2 i (B2 22 ), 2021,
41(8): 1062-1067.

[21] WL, e, SRl A5 . Wi e U SRR SR I O A e i) &
6 PRI 28 R JHG 9900 A9 i [0]. P 4B RR I 2 2% 3L 2022, 42(7):
823-826.

[22] PINBIE, BEEE, FNAN . M BE TR 3 I DB A5 I I it 1y
B R ZE D). I AR AR £ 245, 2020, 36(8): 759-762.

[23] SRRAR, WZASHI, By, &5 AR 30 SRR 5 i L s 25 R
AW R A7 SR A FLIR AR A R BRI A T[T, o 3
RFARZELGR, 2022, 26(5): 406-411.

[24] BRIGERK, SKITHE, TR ES, 55 GLLIE SRR G 3L ] Ui X
R B AR AR B RS B RO I R BFZ (). i R
ZyPpzaZeis, 2023, 39(19): 2766-2770.

(FRE Gk )

AR5 AR B, WA, TRk, A5 AR i S SR M 7 M
Bl B DA b ) R ACR (7], Hh E AR R 2245k, 2026, 36(2):
16-22.

Cite this article as: WU Y, CHEN Q, ZHANG Y, et al. Effects of
low-dose esketamine in video-assisted thoracoscopic surgery
segmentectomy[J]. China Journal of Modern Medicine, 2026, 36(2):
16-22.

e 22 .



