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R, FiE BIR202546 A—20254F8 A K BA K 5 B i 4 5 — B TR AN 105 41 B2 A 5 K T 47 ESPB
&, FEMAS A3, RCA: 0.75% % FH15mL, HAAREKHEEEI0mL, REA: 0.75% 5%k FH
15mL, JA 2422 & RAHE 28 mL+0.1 mg/kg 38 BMEA2 mL, RD4L: 0.75% FokF B 15 mL, A2 & KAH
F28 ml+1 pg/kg A £HKE 2 ml, A &H RITE TAHMARTHITHR 5] FTF ESPB, £24654 A 4R B 40t
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(P<0.05), RDAKTFRIZEHEH-ERTRCAMREA (P<0.05), RCARPHAZEEHXERXTRENA (P<
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FHA AT FEL (P<0.05), RDAFRELLVASIFSEAK, AR BOREAF; B34 8F28Ik B T VAS
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FRE. ATHEE. ke, ke, FARLZ R MAP, HRIbE, #%. ORFMEEMAP, HR L, 2
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Abstract: Objective To compare the therapeutic effects of esketamine and dexmedetomidine as adjuvants
to ropivacaine for erector spinae plane block (ESPB) in video-assisted thoracoscopic surgery (VATS). Methods A
total of 105 patients who underwent ESPB during VATS at The Affiliated Huai’ an No. 1 People’ s Hospital of
Nanjing Medical University from June 2025 to August 2025 were enrolled. They were randomly divided into 3
groups: RC group with ultrasound-guided ESBP using 30 mL 0.375% ropivacaine, RD group with ultrasound-guided
ESPB using 30 mL dexmedetomidine plus 0.375% ropivacaine, and RE group with ultrasound-guided ESPB using
30 mL esketamine plus 0.375% ropivacaine. All patients underwent ultrasound-guided ESPB at the T, vertebral level
before operation. The primary outcome was the duration of analgesia. Secondary outcomes included Visual
Analogue Scale (VAS) scores at 1, 6, 12, 24 and 48 h after operation, intraoperative consumption of sufentanil,
remifentanil and propofol, intraoperative mean arterial pressure (MAP) and heart rate (HR), intraoperative
consumption of metaraminol, intraoperative fluid intake and output, the number of patients requiring rescue
analgesia and the number of patient-controlled analgesia (PCA) pump presses within 48 h postoperatively, chest tube
indwelling time, postoperative length of hospital stay and incidence of postoperative adverse reactions. Results The
duration of analgesia in the RD and RE groups was longer than that in the RC group (P < 0.05), and the duration of
analgesia in the RD group was longer than that in the RE group (P < 0.05). The number of PCA pump presses within
48 hours postoperatively was lower in the RD and RE groups than in the RC group (P < 0.05), and it was lower in
the RD group than in the RE group (P < 0.05). The time to onset of blood pressure reduction was shorter in the RD
and RE groups than in the RC group (P < 0.05), and it was shorter in the RD group than in the RE group (P < 0.05).
The total intraoperative fluid intake in the RD group was greater than that in the RC and RE groups (P < 0.05), and
the intraoperative consumption of metaraminol in the RD group was greater than that in the RC and RE groups (P <
0.05). The intraoperative consumption of metaraminol in the RC group was greater than that in the RE group (P <
0.05). Comparison of VAS scores at rest and during coughing at 1, 6, 12, 24, and 48 hours postoperatively among the
RC, RD, and RE groups showed that they were different across the time points (P < 0.05) and among the groups (P <
0.05), with the RD and RE groups having lower VAS scores, indicating relatively better analgesic effects. There were
statistically significant differences in the change trends of VAS scores at rest and during coughing among the three
groups (P < 0.05). Comparison of MAP and HR upon entering the operating room, after nerve block, after anesthesia
induction, after tracheal intubation, at the time of skin incision, at the time of skin closure, and at the end of surgery
among the RC, RD, and RE groups showed that they were different across the time points (P < 0.05) and among the
groups (P < 0.05), with the RE group having the highest MAP, followed by the RC group, and the RD group the
lowest. There were statistically significant differences in the change trends of MAP and HR among the three groups
(P < 0.05). No statistically significant differences were observed among the RC, RD, and RE groups in terms of
duration of surgery, consumption of sufentanil, consumption of remifentanil, consumption of propofol, total
intraoperative fluid output, postoperative length of hospital stay, or the incidence of nausea and vomiting, dizziness,
hypotension, or bradycardia (P > 0.05). The chest tube indwelling time was shorter in the RD and RE groups than in
the RC group (P < 0.05). Conclusion Esketamine and dexmedetomidine as adjuvants to ropivacaine for ESPB in
VATS can effectively prolong the duration of analgesia and reduce postoperative pain scores, but dexmedetomidine
is superior to esketamine in the duration of analgesia.

Keywords: postoperative analgesia; esketamine; dexmedetomidine; erector spinae plane block; video-

assisted thoracoscopic surgery
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1, i 22 BEL A A S 2 R T ik 22— Wz
F T B AR S 7 g A B B JULBH i Cerector
spinae plane block, ESPB ) —Fh FORERO £8P 4 Y
RO T 9 KT BEL TR o G JLAF | Bk 8 22 A Bl AL X
MR U0 42 1 ESPB AT L)y i Ji B8 A i 4 A 0 Y
K- SL T € NEY L SN R UDS TR YL i
T EL AV 10 AH 2 ESPB Y 32 2 JR) R S o
JRy SRR e 245 I R S5 BELRG R I R A BRTY, PR T
USSR IR S /AN S S5 1 9N S TN
A MESE AR Ry SR 0 ORI 24 e 50 Bl — AT

A1 BATKE & —Fh - B B IRR Z W Sh ) .
BRI 9T F WY, e A1 i i 22 BEL S v 0 T A S HE K E
WK A Jm S JBR T T 47 T Aot 25 L 4 KB A8 I 1) L S BE R
R S8 ] (] - 5. 25 [ AR BT 2 25 ) T A6 000 48
Kk, GUO SEIR RIS R W], A7 SEHE K A D B IR [
30T ESPB, AT AE K B 45 2 I (8] 20 RS R
ST, BRI AT SEFEIRE A AN RO & A2 8

3 ) MR S N— B —D— R4 2 R (N-Methyl-
D—Aspartate receptor antagonist, NMDA ) 3Z A& $5 470 71 2.
—, HA B U AR T o 3R] SRR A S JR R
P2 e, e E T e 2 R | A UL i B
TET B 28 A e 2 BEL Y A S5 2R B
B 3¢ ) SR TR 5 n] LA SRy Ry 3 RR 1 24 4 790
T 1Y B 14 ESPB, B AR R BRSO AT R AT
P, AT 5T & 7 S W] SRR A A & FE K E AR
Ry PR BRIAR SR T 1 B R b ESPB SR |

1 ARSI

1.1 —fAER

BT AT M b I G R e . gov
(M5 : ChiCTR2500103293 ) |-, H- AR 4 (i /R o 3k
B ) BEAT A PR 56 H R M H O 2025 45
5H27 H B RUE T R o BERE R 2 B i 22 5 —
BEBE, A2 H W 202546 H—202548 H .

FE AT A5 1 01 8] 555, 5% 1 RR I = I P 23
( American Society of Anesthesiologists, ASA) 4 & H
I ~ %%, 4% 18 ~ 65 %, M i 2 45 £ (body mass
index, BMI) 18 ~ 30 kg/m?, % HF 24 5 K DL F, H AR HY
F:52 |75 51 N ESPB, AR J [a] 24 FH# bk B 45
2 2 (patient—controlled analgesia, PCA ) 1 B3 Bl ik Jy
A TGS S NI TG BB OSCE 16 PRI

HEBR bR AE A7 )™ H oA B 28 R G sl IR R G R
g S35 5 ™ S 0 TV ) R B A 5 UL S A7 B
AT TR Y 5 7 EE I ) AR B A, A 2R B AR 20 5 K
5 M YA TOGT BT 2 245 0 AR sl 5 X S T 4l Y
A Au] 245 4 38 505 M I M R I OB R S 5 S )
i A o3 24 0E BCH: A B RE A5 5 R BT 3R (heart
rate, HR) < 50 ¥ /min H £ 503 AN B4 0 JJE A% 5 50070 3
SR AR S 5 FE A A BR AR E R R
H>500 mL s A VG I TR SR S #F EAE W
SRR CI T

AW HEAT T WS, He BT 5% 40 41, B 4
541, T 15 B DARER R 2 i [R) S R 2R A5 AR
TG 3 413 ORI bR o 2% 43 518 : RC 41 (5.99 +
2.99) ,RE 21 (12.17 +6.20) , RD 41 (14.38 £9.03) . i}
FHA R EREA R, E a=0.05(UI) ,B=0.10, 3T
ST AR 28 151, EREAS I 84 5] . 5 1 20% 1Y B S
R WA K SR A SR 3G 0 2 105 1], R34 35 61
1.2 BRENAINE

SHELEL 1 VL BIREYL N 34 . B
BLAK 3 B2 0 FH AR 26 b e BEMLAL R P T, AR A
WF9E W% (www.randomization.com ) AT )% o
1.3 44

RCHl: 0.75% FWR K 15 mL, FA#EL K
BE30mL, RE4L: 0.75% WK 15 mL, 4
FEL K B B¢ 2 28 mL4+0.1 mgrkg ¥ & & B i 2 mL.,
RD4L: 0.75% Z WK K 15 mL, FA:HLER KR B 2
28 mL+1 pgrkg 47 FEFEIKE 2 L.

AT 25 2 R R RS 0 22 30 mL., 1ZAR
WA S B . ABERGEE . RGHES
LHFARE L, HAkiE— LS 5M5%, IFhs
FRAE A5 B AR B i 2550 o B . R EE U
SARFEEI . X L E .
1.4 RREEFHE

AT AR S S5 H RN D 8 T A I R A R B
QDA 7 QI NSNS S LN R N € N =i
FEE SR — Ak Bk 43 JE (partial pressure of end-
tidal carbon dioxide, PetCOQ) I L XA B ( bispectral
index, BIS) . BRIFI75 5 « Wt UK 1T 56 PR IA W 0.05 mg/kg
&5 K2 0.5 weke, FIABY 1.5 ~ 2.5 mgkg, ¥ JFE R
£ 0.6 mg/ke, 77 BB E B IUH K BIS{H % 2 < 40 B 17
S EHE (B3 F, L322 F), RG4S
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BT A B AT A IE S BREE AL L R
i 6 ~ 8 ml/kg, PF WA 2R 12 ~ 16 YK /min . Y] 57 B 24
Shy Bl 38 o A P A R Y I I AR R R A A R
PetCO, 35 ~ 45 mmHg. 4= Bf bR [ 4t 5 4 35 I A
1.0% ~ 3.0% L F Mk, [5) B Kk HRF 22 S 3 TN 0
0.06 ~ 0.20 mg/(kg*min) , Hi 7% K J& 0.05~0.20 pe/
(kg*min) o £ V) B2 BHB M EF 55 K JE 10 peo#7 HR T [
2 <50 Y /min , W0 K 5 BTHE 5 0.5 mg s 25 1L R T
et e 3k B LA 20% , DI Ik T S5 [] 2 e o 24 45 BIS L
£ 40 ~ 60, 4 40 min 45T % 2 IR 4 20 mg ZEFFILF
FARZE AR 15 min # Ik EHEF 28 KJE 0.1 perkg. F
REEW T, B % A KBS I8 = (post—anesthesia
care unit, PACU) , fff FI&F AT H5 90, B H K &
PR WU Ja R R U 545

FBH T4 B RS 5 01T 30 min 17 ESPB, & B
P oA BN, TG B A5 44 T 0 ESPB. B e fE BE A
FES 5 HE (T,) 7KF 2R 3 em A0 1] il B 25 4 2 14
R R Sk o AR TR T T P AR BT L L ZE TR R
LA LR T, B 28 64T BUAR o ESPB F- R 5 B A 1%
5 HLTR J2% 0 A BB SF- T A8 5 ] 32 S8 Jmy 3505 R 15 24 90 o It
Ja  AEM A 51 RO 22 GL80 mm BTk Af A, FETE S
0.9% £ FHER 7K 2 mL, ff 8 58 5 WA LA 85, i DN
A7 A BRI 5 VTP 07 0 o v i 1 J 5 R
P24 90 o BT A BEL A 1h 2 2 T TR IR R — 44 oA 3
R | A 2 L T 2 6 ) v A BRI VI S

FEPACU H, Y B RAE 5 , JF IR PCA Ry i
BRI R LT < BT 2R KB 1.5 pgke+ B BEER KR
A Z 100 mlL, BT 54 PCA F R 1 mlL, 81 i
6] 24 15 min, Fz KPR A 4 mL/h o 2595 5 P9 3 K PCA
S5 MBS AUTT- 43 (visual analogue scale, VAS) {/5>3 4,

DU DK 265 9 LL % 25 G 50 mg (- A7 O o
1.5 JEEHR

PR R 22 I ) 0 SR R R DK LR 4R
% BT E], DN SR B AT I, 948 o &
BLEE L WF ST T PEAG Y UK B A )R T8 bR A 4G R R 3
B ik F (mean arterial pressure, MAP) Al HR 1) 45 4k ,
AR EF 258 K e MF 28 KJe B FE & R NI
ST FE I AR R AR DR AR R ]
e BT IHAE AR T 48 h N T AN RO R OB R
Je S B E K OREERE K BT AFARE
& AR RIS SR SR E S DR
HE Fz W) TR G O i 5 AR I T HR 1Y AR Ak 43
T ARG 1.6.12 .24 148 h gEF7 5 B FIZWCIR ST
VAS PE43 o i s AR 5 Fe ) 48 h INAR I O 3 2%
RN S 7 N Y A
1.6 Sit=FiE

B 43 2% i SPSS 27.0 Al Graph Pad Prism 9.5
Gt T R R A B+ BRifE 2 (2 s) TP
BT s g, B asr %0 M (P, P 3R , T
AT 2 0 R 2 I R R T Y O 2% 4 B el H
B, WO L35 F LSD—¢ 85 xR 36 5 THECTERE DA 1 L
8R (%) RoR, W K . P <0.05 22 5 A 4t

AR
2 #R

SEBE—MWIF R

RC ZH \RD 21 Fll RE ZHAF % (1 5144 B L ASA 53 9%
FA B8 BMIL . 5 I 6 8 FURE R s JEORS R EL R, &
T Z s, 2R iR (P>
0.05) W% 1,

2.1

Fx1 SHBEMBERILE
215 n I, x £ 5) B ASA 434 C1L/1) /51 BMI/(kg/m’, x+s)  HIE BI(%) BRI 61(%)
RCAH 33 56.67 + 5.49 13/20 312 24.13 +2.97 10(30.30) 5(15.20)
RD4H 35 56.40 + 5.60 13/22 35/0 24.88+2.15 6(17.10) 6(17.10)
RE4 34 55.62 +4.01 14/20 33/1 24.46 +2.49 13(38.20) 4(11.80)
FIx* M8 0.390 0.118 2.000 0.732 3.855 0.405
PiE 0.678 0.967 0.209 0.483 0.156 0.886

2.2 JSHEFEIFEERE (KRG 48 h WAMUIEERE =
FEBRILERE LR
RC 41 .RD 21 1 RE 41 #89 R 2k i 8] LR J5 48 h

PN e SR i R RT3, 2 250
Mras K56, 22 9 S8 it 247 X (P <0.05) ; RD 41
1 RE 41 89 $57 22 8 (8] 4 F RC 41 (P <0.05) , RD 41
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B RS ) K F RE 41 (P <0.05) ; RD 4 fil RE 41
AR5 48 h B 2 4% R 0CBUD T RC 41 (P <0.05)
RD 0 AR J5 48 h NI R #& kB> T RE 4L (P <
0.05) . W2,

F2 SATRREFHERE MR R R LR

BURHFEET ARG 48 h NN ARV 48 h NTIRZR

2.3 SAEFARIEFRILE

RC 2 \RD 21 Fll RE 41 F AR FFLL ) [a] &7 7% K e
THFE I I 2 RS I FE &= L 9 TA B 75 #E &2 AR i
R R, & 2Tl HEG 5, 22 R ¥ Gt
7 X (P>0.05) . RC 41 \RD 4 F1 RE 41 1fiL 1 JT 46 [
RIS TR] AR H AT R AR T ) R A T RE AR
SR EMNBEHKE , ZFHAEZRIT¥*E X (P<

A Fe ) RN B(%) U Ges) | 0.05) ; RD 40 RE 4R JT B FEAR B )5 T RC 41
RCZL 33 6254234 9(27.30) 26.67+3.09 (P <0.05) , RD 41 1l F& HF 45 B IR st [] 2 F RE 41 (P <
RDA 35 16.08+1.76 2(5.70) 16.00 +2.40 0.05) ; RD 4L A H AW KT RCAMRE 41 (P <
REZl 34 10.50+3.20 3(8.80) 20.62 +2.59 0.05) , RD 4 A H /) ¥ e i #E 7 K F RC 41 1 RE 41
F/x* {8 132.469 6.780 132.729 (P <0.05) . RC 41 A b ] 2 Wiz 15 4 Btk T RE 41 (P <
P{E 0.000 0.025 0.000 0.05). %3,
* 3 BAHAFARIEFRILE

. ESRIEH  ESSRE [ShEL METFERRE e, R

419 n sz%g Felt/pg,  HAER/pg,  IHAER/mg, {ASIE][min, ﬁii\ ?i;il *(iih ‘;&i;i/ iiéﬁ%_ﬁl
M(P,,P.)]  M(P,,P.)] M(P,,P.)]  M(P,,P..)] (mg, x+s)

RC41 33 1.29+042 50(45,50) 180(120,280) 200(140,290)  30(29,30)  993.94=251.17 211.21£62.09 1.42+0.73
RD 41 35 1.26+040 45(45,50) 190(120,260) 220(120,280)  16(15,16)  1115.71£202.47 22229+61.98 1.93+0.57
RE4H 34 142054 50(45,50) 210(120,320) 250(160,380)  26(25,27)  944.12+189.40 205.88 +67.25 0.65+0.37
F/HAH 1.221 3.326 1.367 2217 91.026 5.802 0.601 37.529
PAH 0.299 0.190 0.505 0.330 0.000 0.004 0.550 0.000

2.4 BHAARFEFHZNKETVASHEZHEL
RC4l . RDAEREHAB ARG 1. 6. 12,
24 148 h # EUR AT VASTEAM thdr, R E &
W 2200, A58 OASIEIEE] £ VAS 3
SRR, ZERAGIEE X (F=87558, P=

0.000); @341 VASTFortb#s, ZRASGIM¥E X
(F=33.492, P=0.000), RD#iFIRE 4 VAS 534
I, AR SCREAF s B3 2 VAS D438 4k i 5
i, ZRA%1#E L (F=8.020, P=0.000).
L34,

x4 BARGEHEABFERETVASIESEE (4, xxs)
205 n RJE1h RJG6h ARG 12h ARJF24h ARJ5 48 h
RC41 33 0.12+0.33 0.88 +0.74 127 +045 1.58 £0.50 1.45+051
RD41 35 0.03 £0.17 0.29 +0.46 0.37 £0.49 0.66 +0.59 0.49 +0.66
RE41 34 0.03 £0.17 0.38 £0.70 0.41£0.70 1.29 £0.46 1.06 +0.81

2.5 BARBZEKET VASTESHEZH

RC4 RDA S5 REABEARG1.6.12.24
48 h IZWHCIRZAS T VAS PE 43 L 8¢, R 1 42 I 2 152 3
() )5 225381, 5 5 - OAS R I 8] 5 VAS PF 40 8%, 2%
SR G E L (F=143.865, P =0.000) ; @3 21 VAS
Wi, 2% A% 8 X (F=41.799, P =
0.000) , RD 41 #1 RE 41 VAS PF43 A%, AH %o 45 i 20 R

B B3 4 VAS W B Ak a3 L 85, 22 /A e it
B (F=7.288,P=0.000), %5,
2.6 3AFABIEMAPHEZL

RCAH RDA S5 REHAFARZEG MAEHAE .
RIS TG RE A S U SRR TR GS
T MAP LA, SR H 8 2 00 30 1 O 22 0 i, 45
Fe O E EA] 5 MAP A, 2R A G228 X
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rh E AR R A 536 %
x5 SHARFEFESZWIREST VASTESEEE (43, x£5s)
2H 5] n AJF 1h ARJF6h ARJF12h AKJ5 24 h ARJ5 48 h
RC4 33 0.73 £0.45 1.39 +0.93 2.09 +0.80 297 +0.92 2.64 +0.49
RD 4 35 0.66 +0.48 0.83 +£0.71 0.71 £0.52 1.86 £ 0.73 1.54 +0.67
RE4 34 0.68 +0.48 0.74 £ 0.62 1.38 £ 0.49 2.26+0.45 2.00+0.82

(F=1149.044, P =0.000) ; @3 21 MAP IL 4, 2 7 f
Bt L (F =67.098, P=0.000) , RE 240 MAP &% 5 ,

RCZH R Z ,RD A ; @3 4 MAP ZEfb #a 3 e 5
LEREG I E L (F=56.085, P=0.000), .76,

%R6 SEFAFEEIEAMAPLLE (mmHg, x+s)
215 n AFARZER ER SN RIS e SERER AR S I A} FARE H
RCZH 33 98.48 +3.70 86.82 +4.15 76.33 +4.48 97.61 +4.41 95.15+5.13 88.15+4.24 88.73 +4.93
RD#H 35 97.91 +4.40 78.86 +4.98 68.74 + 3.98 89.63 +4.77 85.40 +4.76 80.89 +4.03 83.46 + 4.88
REZH 34 98.24 +5.12 93.00 +5.13 85.12+5.18 102.79 + 5.50 99.62 +5.25 95.35+5.34 95.38 +5.50
2.7 SHFARBIFHREIZL W O EHE] S HR W, 2R A G T3 L (F =

CZ .RDAMREHATFARZEG FLBHE S
RIS TG VRERE S VIR R 48 i TR 4
WA HR FE 88, ok & I 35T 0 22 904, 45

i

*F7 S3HFAFEEHESAHRIEE

319.048, P =0.000) ; @3 41 HR L#%, Z 5B Gt &
Y (F=16.866, P =0.000) ; 33 41 HR 4% %iﬁéj@tm&
S ES I E X (F=16.014,P=0.000) . WL.E 7,

(W/min, x £ s)

ikl n AFAZER Mz B WA SR RS IEd Eild) AREEHIS
RC4 33 80.70 x 6.63 74.85+6.20 66.73 = 6.46 87.58 534 76.27 £ 6.33 7227 £ 6.38 71.24 £ 6.40
RD4I 35 81.77 £ 6.67 69.34+5.76 60.69 = 5.96 74.17 £ 6.62 68.57 +7.06 65.94 +7.25 66.91 +7.19
REZ 34 83.79 £ 6.70 77.50 +6.20 69.76 = 6.46 84.41£6.19 79.59 + 6.94 73.65 +7.43 71.56 £7.17

2.8 JHMEBENE  REERRBEBMREARAR
RN %&EZELE
RC 41 .RD 41 Fl RE 4 R J5 4 Bé B 1) RO X e |

B IG5 (P> 0.05) JRC 41 . RD 411 RE 41 g
B EE ] AR, 2 HAR S, £ R Gtk X
(P <0.05) ; RD 41 il RE 25 Jfa 4 B4 ¥ I (0] 42 T° RC 41

e ARIMLE OB id 28, & s HR g, 253 (P<0.05). )A&S8.

*8 SHAMEBERE ARFERMNBEMREAIRREEERILE
4151 n MR ERRE, M(P,,P,)] AEEBETE/, M(P,,P,)] O §1(%) k% #1(%) ARifEA] L3hi 2
RCH 33 3.79(2.94,3.99) 4.72(3.85,5.31) 2(6.10) 1(3.00) 0 0
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