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HE: BE WL fERLARE | FTAZ M @i (NSCLC) MESLTRIERE
AR R . JiiE I 2022 2 A —2023 5 12 A BAE I BRAT A R AT SR AR 78 K 69 NSCLC %4 1304, [
WA EHAA IR, B-650] , FHUE ARG AR A F 7| FTAVZ A, VLKA A st Ak 2l b 3 e
B REER, PeE B AL A BE S R (VAS) 4. BRNMR [ S28 (DA), PR (SP) fe5-#
& (5-HT) |, A MIHF [FFELEKRE (NE). ZRBE (Cor) Falslt& E2 (PGE2) | fe R R R
R E T, R OMMAEFAIE VASTES M R N AR Rz p iR, 2FH AL FEEL (P<0.05), 12
REFZ BRI, 2FALAETFEL (P>0.05), Hah et B EFkin, WEAKE6, 124224 h#)
VAS S BART H AL, ZFHALTFEL (P<0.05); HIehlgi BH Lt riant, maEF VASE
SRR R Z AA G ERKAYR, B LK, ZFYALTFEL (P<0.05), HAEHFDA,
5—-HT. SP. NE. Cor#e PGE2 /K84 4018 2 & Ao B 0] 20 B Yo 45, 2 F3H %t FEL (P<0.05), 2R A%k
FLE, EFRATFENL (P>0.05), HaH et B Xitirin, WRAAKE24he DA, 5-HT. SP.
NE. Cor#» PGE2/K-F ] 2AK T H AL, ZFHALITFEL (P<0.05); Hizh4R K F#HATIER, B
8% % DA, 5-HT. SP. NE. Cor#= PGE2 /K- M B [a] T AL 2 265t 35 5 AR AL 4, B &BF R &b, 273
At FEL (P<0.05), BABEZRRBE R ERLE, 2FA%HFEL (P>005), &t ¥HLIL
JBAH A 7 5| F T AP A 2 A T NSCLC M A4t T ARG RS AR, Al S s 38 KRG e fo BLURL R,
HRAIg AR BRS04 Z A R, ARAF R A T s IR .

FGEIE . WA RUEER ; B FEF]FTAYZMA ; B miaiE (NSCLC) 5 MRS TAa R
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Exploring the analgesic role of esketamine combined with
ultrasound-guided nerve block after thoracoscopic radical
operation for non-small cell lung cancer*

Li Zhibing, Zhu Zhe
(Department of Anesthesiology, Linyi Central Hospital, Linyi, Shandong 276400, China)

Abstract: Objective To explore the analgesic role of esketamine combined with ultrasound-guided nerve
block after thoracoscopic radical operation for non-small cell lung cancer (NSCLC). Methods 130 NSCLC patients
who were scheduled to undergo thoracoscopic radical resection of lung cancer in this hospital from February 2022 to
December 2023 were selected and randomly divided into a conventional group and an observation group, with 65

cases in each group. The conventional group received postoperative conventional analgesia and ultrasound-guided
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nerve block, while the observation group added esketamine on this basis. The visual analogue scale (VAS) scores,
pain mediators [dopamine (DA), substance P (SP), and 5-hydroxytryptamine (5-HT)], stress response indicators
[norepinephrine (NE), cortisol (Cor), and prostaglandin E2 (PGE2)] and adverse reactions of the two groups of
patients were compared. Results There were statistically significant differences in the intergroup and time effects of
the VAS scores after surgery between the two groups of patients (P < 0.05), but there was no statistically significant
difference in the interaction effect (P > 0.05). When the time factor was controlled for comparison, the VAS scores
of the observation group at 6, 12 and 24 h after the operation were significantly lower than those of the control
group, and the differences were statistically significant (P < 0.05). When controlling for the group factors, the VAS
scores of both groups of patients showed a trend of first increasing and then decreasing over time, and the
differences at each time point were statistically significant (P < 0.05). The comparisons of the intergroup and time
effects of DA, 5-HT, SP, NE, Cor and PGE2 levels between the two groups of patients showed statistically
significant differences (P < 0.05), but the comparison of the interaction effect showed no statistically significant
difference (P > 0.05). When the time factor was controlled for comparison, the levels of DA, 5-HT, SP, NE, Cor and
PGE2 in the observation group 24 h after the operation were significantly lower than those in the control group, and
the differences were statistically significant (P < 0.05). When controlling for the group factors, the levels of DA,
5-HT, SP, NE, Cor and PGE?2 in the two groups showed a trend of first increasing and then decreasing over time, and
the differences at each time point were statistically significant (P <0.05). There was no statistically significant
difference in the incidence of adverse reactions between the two groups of patients (P> 0.05). Conclusion The
application of esketamine combined with ultrasound-guided nerve block for postoperative analgesia after
thoracoscopic radical resection of NSCLC can effectively alleviate postoperative pain and stress response, and does
not increase the risk of adverse reactions. It is worth applying in clinical practice.

Keywords: esketamine; ultrasound-guided nerve block; non-small cell lung cancer (NSCLC); thoracoscopic

radical surgery
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Table 1 Comparison of baseline data between the two groups
PER 151(%) ASA 53R (%))
215 =Tk BMI/(kg/m?)
oL I %% 13

M54 (n = 65) 55.32+9.06 22.85+4.10 40(61.54) 25(38.46) 51(78.46) 14(21.54)
WAL (n = 65) 56.48+10.29 23.24+4.18 37(56.92) 28(43.08) 45(69.23) 20(30.77)
i {H 0.68" 0.54 0.29 1.43

PE 0.496 0.592 0.592 0.231

T Ti‘] I{Eo

FCAWEAEM s RPRIFFRE . ARG ER
PRZE b, REHALES o B dE S 2022 AR5
0025,

12 7k

121 BBEIF Tz WHEREHETAR
SEARE TR G5 T AP . AR ORI ) L )
FM, REAETS Navis BREEE FBE AL (A7) % &
IR B P BRI BRA R (R Sk P47
FAFIEA, HCEAE TG SMUFETEH 3 em b, H
WURIE TR S, RSk hAhm N 3 g%
AT AT LTRSS MRS . (2R, AEfesk
S e, EHARBARH A O BT M IC S, 5T
0.5% % IR 20 mL. #E25)5, W, Fomxm
RELS 0 11

122 ALz PHEEIIE, AT EEFR K A R
[0.03 pg/ (kg-h) FFI5KIE + 8 mg HFFRIEL, AL
PHERIK AR BE 2 100 mL], 3% B K S 808 2 mUh,
#5611 mL, #1F 15 min.

123 Mtz BHMRRINE, AT HBE K H
o, R T AR AL U 20 G LR L, B
0.02 mg/ (kg+h) LRGN, 25YMBEMERRES
B )R A

124 RJg g WMARENIRESZI 2R 48 h
1.3 MBIEHR

131 ZmAEE FARIE2. 6, 12, 24 f148h, %
FHGERLTE/01E (visual analogue scale, VAS) PHT:
fREBFPIRRRE, rMEBS, FORPRB™E .,

132 ERARKE FRREEAT . ARJF 24 h AR
JF48 h, BUEFH 5 mLASEHKIL, T3 000 r/min
B0 10 min J5, BUCRVEW, SR FH IR G0 5% W B 56
(7 & i R R A R A PR Rl AL ), A5

BHEIMEZ B (dopamine, DA) . 5-¥ @ (5-
hydroxytryptamine, 5-HT) F1 P 4 it (substance P,

SP) 7K.
133 R w45 AR TRREEAT . ARJF 24 h fIR

Jr 48 h, R IR G e g Bty (k) &y ARk 4
WAEW R RA S8t ) 6 I B o I
(cortisol, Cor) . Hi % I} & E2 (prostaglandin E2,
PGE2) FIEH'E [RZE (norepinephrine, NE) 7K.
134 AR RE g kg O I
L LB SR,
1.4 SHFHE

K HISPSS 26.0 Geit2A 8 o3 kit . 75 & 1R
OIARHTTH BORI AR « RiE2E (2 s) R, 4L0H]
FOACR I ST RS oGz 6 5 o0 A2 ) 540 R FH i S
2T, BE— B AT LSD- e s TR
BRI (%) s, HBCR ] PRS0 SRR A5
P<0.05 AZA L X

2 R

FABRERER SEBEELR

PRZL R AR T VAS T 18 21 ) 80 R[] %80z
i, ZRWESIEE L (P<0.05), {HA8HRLY
A, ZRIGEIFE L (P>0.05), 44l a A
RIUATHET, ARG 6. 12F124 h ) VASIFS3
IR T MA, ZREASI R (P<0.05);
i il 2L 1| DR AT b A, PR VAS P> Fifi
AR RS R S, HAs e, 25
WA E L (P<0.05), W#E2,

22 MWMAREFEBENRKFELRE

PILH 4 DA 5—HT F1 SP 7K - 11 £ [a] %5007 A s
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[N L, 2RI G4 E L (P<0.05), B3
HROV A, ZRTGIEE L (P>0.05), 43
IF RIS 32 R4 T F AR, SR ARG 24 h Y DA . 5-HT
FISPK I AR T H MU, ZRASEITEEXL
(P<0.05); 4l 2 im B2 A7 b e, Wl
DA . 5-HT Fl SP 7K V- Fifi ] 5] 722 Ak 52 56 1m0 i A
o, HEMN AR, ZRBAa5%17E X
(P<0.05). W3,
2.3 WAHABENHRIIEIRLE

WIZH E 2 NE . Cor 1 PGE2 /K - At 2 8] 4 17 At
[ERLN; LR, ZRIAGI#E L (P<0.05), {H3E

HRN RS, ZREGIEE L (P>0.05). ¥l
B B PR 2R 2R A T R, ARG 24 hiYNE ., Cor Fll
PGE2 /K VI AR T4 M4, 2R EGHITFE S
(P<0.05); MFEHILH B R R AT LR, WA B
NE. Cor Fl PGE2 /K- B i (] 48 £k 5 Je T i J PR A #a
B, HERGE, 258 ARIT¥E X
(P<0.05), W4,
24 MWMABEAFARKMEZERILE

[ RN T S TN S N e Y€ 41 IR U
MugHE R AERILK, ZRB LRI EX
(P>0.05). WS,

x2 WHBEARERAVASIESLEE (4, x=s)
Table 2 Comparison of VAS score between the two groups at different time points  (points, x+ s)
215 RIG2h ARG 6h ARJF12h RJ5 24 h RJ5 48 h
LA (n = 65) 1.83+0.31 2.57+0.46"% 3.14£0.57"% 2.41£0.420234 1.66+0.30%>4%
A (n = 65) 1.92+0.34 3.23+0.58” 3.63+0.66"" 2.77+0.5299% 1.7420.31234%)
F A8 gy s 3.64/14.01/2.58
PAB e 0.006/0.000/0.079

H: 1) R4, Z2RE580E L (P<0.05); 2) SRE2hE, ZRA50FEY (P<0.05); 3) 5RE6hL, 57
At #E L (P<0.05); 4) SARF12h IR, ZRAGIFFEL (P<0.05); 5) SRF24hHE, ZR45%04E X (P<0.05),

*3 WABEAERSEBNARAELER (vz5)
Table 3 Comparison of pain mediator levels between the two groups at different time points  (x + s)
205 JRIE T RG24 h RJ5 48 h
DA/(pg/mL)
WMEEA (n = 65) 36.47+6.27 52.74+8.48"? 41.25+7.259
HHRA (n = 65) 37.55+6.51 76.21+13.247 43.66+7.737%
LT 4.21/6.26/2.04
L CP— 0.016/0.002/0.133
5—HT/(pmol/L)
MEZRAL (n = 65) 0.94+0.16 2.06+0.37"% 1.28+0.237%
HHLLL (n = 65) 0.98+0.18 3.20£0.62” 1.36+0.25”%
Fl8ysamipnsen 4.74/6.91/2.54
P18 ymisen 0.010/0.001/0.082
SP/(pg/mL)
WMEEL (n = 65) 1.26+0.22 2.02+0.36"% 1.53+0.26”%
HIR (n = 65) 1.32+0.25 2.46+0.47" 1.61+0.297%
F {Efﬁfﬂll!»‘fﬁﬂ/’iﬂ 4.54/6.56/2.30

P {Ezﬂl‘lﬂlafn‘lﬂ/&c’ 1.

0.012/0.002/0.103

e D) SEMALLE, ZREAFEIFEL (P<0.05); 2) SERERTHE, 2RAIFEL (P<0.05); 3) SARG24htbi, 257
AEi#E Y (P<0.05),
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Table 4 Comparison of stress response indicators between the two groups (x + s)
) JRRPETIT ARJF24 h ARJF48 h
NE/(pg/L)
M5 (n = 65) 342.36+65.42 431.29+78.25"% 376.45+69.75%
HHAL(n = 65) 354.77+63.54 478.52+84.07” 392.43+73.46"7
F ﬁiﬂ\'ﬂ!/ﬁl‘ﬂl/ﬁcﬁ 5.74/6.55/2.05

P
Cor/(nmol/L)
MEEH (n = 65) 312.14+56.28
HHRL (n=65)
F{Eﬂi\'ﬁllﬂd [0)/38H.
P {ﬁﬁﬂ\'ﬁllﬁ-ﬂﬁl/’i .

PGE2/(ng/L)

327.55+60.05

WEE4 (n = 65)
WAL (n = 65)

107.11+16.24
110.61+18.52

F ﬁé#{ [/} )28

p fﬁzu [ia) /A T} 28 T

0.004/0.002/0.131
586.47+109.24"% 396.29+68.79%%
649.75+115.29” 413.17£73.46”%
6.40/7.84/2.69
0.002/0.001/0.071
235.19+43.07"% 158.67+25.73%%
267.44+48.28” 165.18+28.36*
5.90/6.69/2.49

0.003/0.002/0.086

e 1) SERAE, ZRAGIEEL (P<0.05); 2) 5KREATILE, ZRA5%1#FEY (P<0.05); 3) SRF24h 0K, 25

AEi#E (P<0.05),

®5 WMABEFARRMEERILE 61(%)
Table 5 Comparison of adverse reactions between the two groups n(%)
20331 ke Mgt I3 ) a5 i
M54 (n = 65) 6(9.23) 1(1.54) 1(1.54) 2(3.08) 3(4.62)
A (n = 65) 2(3.08) 5(7.69) 3(4.62) 5(7.69) 1(1.54)
BEIE Y E 1.20 1.57 0.26 0.60 0.26
PAd 0.274 0.210 0.612 0.437 0.612

TE: SRIARE PR3

3 itig
3.1 FAREFTNSCLC Btk =

A IATRF AR, BRI R DL
PRz —, HARRRABET R R, HIatEFA
J& NSCLC 835 BRI Irik, ARG il i 1
KABF AT, B BB AR S A DM N,
FRIZUER , U O s . O HERS LA
o B, TERIATETARE, A TaEmEE TR,
MBERIGWE, T8,

32 YASKERMEAGBESISTHAEMRENEAT
NSCLC & HfziE TIRIEARHIME

iR RAF ABIRGER BN, WEARE
24 h#y DA, 5-HTHMISP/KF-, LIKARIF6. 12F124 h
) VAS W4 B B AR T8 M4, X udid . & w S e
HAEF G N2, X NSCLC & % M s 5
HRYAA G IR RO BT . DAL e i, 3w
AN A 2 BH , XA R O B S
MBI ACR BT, SAMIREE RARRT . AR B
FRbk A EEREK S A R TN, T

3.2.1
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NSCLC 875 I Jis 55 T AR VA R AR S5 B h .
WL ZH ) SR DK 2 B O S A A . S m) U A
FPAFRJE, HEAT I AN [ 42 22 i NSCLC /B H A5
PR, B BAPNEERT, G RT3 s 2L
Seo HAEFHPUERR . &7 75K Je 2R H FHBUR 259,
BRI AR i ELRRR I A] A1 3 ) SR P — o
RGO 25, RE AT U s N-FF B -D- R &
R Z K (N-methyl-D-aspartate receptor, NMDAR)
FHOCHPR , [RIET, BRSSPSR IIE RS, dhm
KB RAF R RIOR s SR SR 4 BB H| NMDAR
PSR ET IS R JC SRR i R 255 | S 1 o
THREORONE T I A B ASCR I R, YAO A
Wi, R ENGH S &P o R G ), B
ARIGHIREE . Mok, MRS T P2 BE Ay e B
JRi R A IEAN 22, IR BIAR G H A5 X IR B 1Y &K
R AT UL, AHESEAE NSCLC B854 i fis 5 T AR
ARG, R A SR &2 5 5 3 e B
AT 53530 T A A4 22 B s FHERLIS 2400 v IOk i 1 R
TR, PB4 A (B r e o 4w, dE
IR B R YR 5 R AR

322 gk R WU SR TR R WO AR,
ZHFAROG . RGBS OCHNRESET . B
RNy . A ar REINE . Cor F1 PGE2 45
AT € &0 G 5 A= I e % 1 PR 391K X 1| DA S o =1
R E AR, AR, MR ARIF 24 h ity
NE. Cor FI1PGE2 /KU WA TH M4, Xudl]. X
A G A S G| BT, RB I I NSCLC
A M TARYAAR G RN . ARFGE R, ER
WA GHIR N SR Ee S A 5| 5
ZRRH o IO I T R R | AT SR 28 Ay T
2, A SR RE 8 1L RS BT NMDAR SRIDH1T Fe -
MR- F AR EGE , DOmm S A e 2 de, %
fRagi@ppe ettt REEVOIFERBER. HH
LA R, SR 3R U A2 AR 2R R e
TR IR A 00, nT B e B RS N O
N BEAN, HERT5 ST 2 BE i T A3 i BEL v A 2
] B RS SRR 25, Ui £ 3 VS ™, S ) SR
PN 5 | 5 N S IR TS, TEIREIR
AR S SR AR, 38 BEA S8 22 A A S R
323 AR ARERSET, WABEARRN
RAFAY, XU KSR Sl S G G S T

PRI, T NSCLC B3 Ml 5% F A IA AR S 880
NGB A ARG A KON ) & A R o 3 ) SR
X AP T2 AR 2 T R, A P AR I
FEEIRE I, XERP AL AT, AR a3 n
WP ZR GRS RS (14 2 A KRS o
3.3 AHRHBRME

ABFFEAL BT T 4 7 285 NSCLC H8 35 i s 52
TARAARIGE « NN FIAS B SOV (52, AN
ANFIZGHR N B RCR I T A, Rl
S AN [ 351 kSR SRR 2 G 5 | T 4 B 11
RIFHURECR, PR FERE TSR

Zr LRTR, RIS A 5] 5 M4l
i, T NSCLC A & M s i T AR RS B0, IR
RORGF, REA RO AR SR AN N, HARSs
A R R A= 4, AEAS0 T Tl R o

&

=

% X # o
[1] Expert Consensus Panel, KIDANE B, BOTT M, et al. The
American Association for Thoracic Surgery (AATS) 2023 Expert
Consensus Document: Staging and multidisciplinary management
of patients with early-stage non-small cell lung cancer[J]. J Thorac
Cardiovasc Surg, 2023, 166(3): 637-654.

[2] YUN J, LEE J, SHIN S, et al. Video-assisted thoracoscopic
lobectomy versus open lobectomy in the treatment of large lung
cancer: propensity-score matched analysis[J]. J Cardiothorac Surg,
2022, 17(1): 2.

[3] NAKADA T, NAKAI A, TAKAHASHI Y, et al. Intraoperative
multimodal approach for pain after thoracoscopic pulmonary
resection[J]. Asian J Endosc Surg, 2022, 15(1): 147-154.

[4] ZHANG J W, FENG X Y, YANG J, et al. Ultrasound-guided
single thoracic paravertebral nerve block and erector spinae plane
block for perioperative analgesia in thoracoscopic pulmonary
lobectomy: a randomized controlled trial[J]. Insights Imaging,
2022, 13(1): 16.

[5] XU L L, WANG C, DENG C M, et al. Efficacy and safety of
esketamine for supplemental analgesia during elective cesarean
delivery: a randomized clinical trial[J]. JAMA Netw Open, 2023,
6(4): €239321.

[6] LAI J L, SITU D R, XIE M X, et al. Continuous paravertebral
analgesia versus continuous epidural analgesia after video-assisted
thoracoscopic lobectomy for lung cancer: a randomized controlled
trial[J]. Ann Thorac Cardiovasc Surg, 2021, 27(5): 297-303.

[71 WANG W, XU H, LING B, et al. Effects of esketamine on

analgesia and postpartum depression after cesarean section: a

. 25



[ N B 5531 4

[8]

(8]

91

[10]

[11]

[12]

[13]

[14]

[15]

randomized, double-blinded controlled trial[J]. Medicine
(Baltimore), 2022, 101(47): €32010.
Rl R R e e o e ST FR S0/ W R R
ol FaIG RIZTTHE S (2019 O[] T AR 24k, 2020, 42(4):
257-287.
Chinese Medical Association, Oncology Society of Chinese
Medical Association, Chinese Medical Association Publishing
House. Chinese Medical Association guidelines for clinical
diagnosis and treatment of lung cancer (2019 edition)[J]. Chinese
Journal of Oncology, 2020, 42(4): 257-287. Chinese
RAUH K H, ANDERSEN R S, ROSENBERG J. Visual analogue
scale for measuring post-operative pain[J]. Ugeskr Laeger, 2013,
175(24): 1712-1716.
CHEN P, LIU Y, WEN Y, et al. Non-small cell lung cancer in
China[J]. Cancer Commun (Lond), 2022, 42(10): 937-970.
DAI B L, HUO Y H. A subanesthetic dose of esketamine
combined with hip peripheral nerve block has good sedative and
analgesic effects in elderly patients undergoing total hip
arthroplasty: a randomized-controlled trial[J]. Jt Dis Relat Surg,
2023, 34(3): 548-556.
DIAS S, TROVISCO S, NEVES 1, et al. Efficacy and safety of
sufentanil infusion for postoperative analgesia in cancer surgery:
a retrospective cohort study[J]. Cureus, 2023, 15(5): €38993.
WANG W, LING B, ZHAO H B, et al. Effect of esketamine on
postpartum depression after labor analgesia and potential
mechanisms: a randomized, double-blinded controlled trial[J].
BMC Anesthesiol, 2024, 24(1): 4.
YAO M M, FANG B X, YANG J G, et al. Esketamine combined
with sufentanil versus sufentanil in patient-controlled intravenous
analgesia: a Meta-analysis[J]. Front Pharmacol, 2024, 15(1):
1247646.
LI S, FENG J T, FAN K, et al. The effect of ultrasound-guided

intercostal nerve block on postoperative analgesia in

26

thoracoscopic surgery: a randomized, double-blinded, clinical
trial[J]. J Cardiothorac Surg, 2023, 18(1): 128.

[16] LIU D H, LIU HY, WU J, et al. Effects of thoracic paravertebral
block on inflammatory response, stress response, hemodynamics
and anesthesia resuscitation in gallbladder carcinomal[J]. Cell
Mol Biol (Noisy-le-grand), 2022, 68(2): 171-177.

[17] B, XG4, Ihpedte, 45 SRS 2 G4 25 KR 3 A
R IV SR X s A0 3 A P B2 I [ ], v [ R R, 2023,
58(11): 1267-1270.

[17] YANG H R, LIU J Q, SUN X Y, et al. Effect of esketamine
combined with sulfentanil for patient-controlled intravenous
analgesia on postoperative pain in burn patients[J]. Chinese
Journal of Medicine, 2023, 58(11): 1267-1270. Chinese

(18] 342, WAL, Ui 7 . RS 5 |5 T I 55 b 22 BEL v o B SR T
AT BV M JNE MR R 5 £LA0 L S e DI RE RS2 R ).
TFZEE 2RI, 2022, 43(7): 718-722.

[18] XU J, XIE D J, SHI G Y. Effects of ultrasound-guided thoracic
paravertebral nerve block on chronic pain, inflammatory stress
index and erythrocyte immunity in the patients with thoracic
surgery[J]. Journal of Navy Medicine, 2022, 43(7): 718-722.
Chinese

(28l 4hifR)

A5 AN

ZEAUK, R . R SRR S5 1 | 2R BEL A AR /N2 i i
PR D s T AR TR R Y BB AR PR 0], T R A Bk A 2025,
31(11): 20-26.

LI Z B, ZHU Z. Exploring the analgesic role of esketamine
combined with ultrasound-guided nerve block after thoracoscopic
radical operation for non-small cell lung cancer[J]. China Journal of
Endoscopy, 2025, 31(11): 20-26. Chinese



