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W OE OHMN: WRMBREENER (TEA) BRAFKEEER (PCA) G E WA (INB) H4 PCA #
M8 NS B RS R F R (RATS) BHWARBEEABKR, 7k ®M20204F 1 A—20234F9 ATHREHTE - AR
FE B2 AT RATS 80 1 3%, X I MAALA K =4 24 4 TEA+PCA 41 (40 ], TEA Bt4& PCA) F2 INB+PCA 41 (40 1,
INBEKA PCA) , WA EMRR., KMAMT., Aohih, 2FEREMARKIM, 4 %K. 5 INB+PCA 4 th 4,
TEA+PCA /1K JE 6 h, 24h, 48h, 72h # BB . Z# a3 £ 40 % T 4% (NRS) ¥4 E1M (P<0.05) . 5Kk,
ARG T2h 85 8 WHEIk (B-EP) BAK (P<0.05) , P#Jf (SP) | #FI % E2 (PGE2) # & (P<0.05) , {25
INB+PCA 41tk %, TEA+PCA AR & 72 h #y B-EP E7& (P<0.05) , SP. PGE2 E{X (P<0.05) . 5 Kwrthi, W4
A G T2 h 9 f5 5 & fE R HOR A4 E & (MMSE )T 2 A5 (P<0.05), %A 2% (QoR-15)# 4 & 1 ( P>0.05 ),
{25 INB+PCA 4 th 3, TEA+PCA 4K J& 72 h # MMSE ¥4 # & (P<0.05) , QoR-15 4 £ it # & XL (P>0.05) o
5 INB+PCA 4119 & ke 2 5.00% %, TEA+PCA 4149 32.50% £ 5 (P<0.05) . 45b: 5 INB B4 PCA # HhL32,
TEA Bt4 PCA S| T RATS A%, TANRERE, AEAmht, EEREELLEERS.
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Effectiveness of diff erent analgesic methods in patients
underwent robot-assisted thoracic surgery: a comparative study

LONG Minjie', ZHANG Jiao’, ZHAO Xiaojuan’, LI Xiaolong'
(1. Department of Anesthesiology, Xianyang First People’s Hospital, Xianyang 712000, China; 2.Department of Anesthesiology,

Xianyang Central Hospital, Xianyang 712000, China; 3. Department of Gynecology, Xianyang First People’s Hospital,
Xianyang 712000, China)

Abstract Objective: To compare the analgesic effects of thoracic epidural analgesia (TEA) combined with patient-
controlled analgesia (PCA) and intercostal nerve block (INB) in patients underwent robot-assisted thoracic surgery (RATS).
Methods: From January 2020 to September 2023, 80 patients who underwent RATS in Xianyang First People’s Hospital
were selected and divided into the TEA+PCA group (n=40, TEA combining with PCA) and the INB+PCA group (n=40, INB
combining with PCA) using a random number table method. The analgesic effects, pain mediators, cognitive function, quality of
life, and adverse reactions were compared between the two groups of patients. Results: Compared with the INB+PCA group, the
TEA+PCA group had lower numeric rating scale (NRS) scores at rest and coughing 6 h, 24 h, 48 h, and 72 h after surgery (P<0.05).
Compared with that before surgery, § Endorphin( 3 -EP) level decreased (P<0.05) 72 h after surgery in both the two groups, and
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the levels of substance P (SP) and prostaglandin E2 (PGE2) increased in the two groups (P<0.05). However, the TEA+PCA group
had a higher level of B -EP at 72 h after surgery than the INB+PCA group (P<0.05) and lower levels of SP and PGE2 (P<0.05).
The mini mental state examination (MMSE) scores at 72 h after surgery were increased in the two groups (P<0.05), but there
was no change in the quality of recovery scale (QoR—-15) scores (P>0.05). However, the MMSE score at 72 h after surgery in the
TEA+PCA group was higher than that in the INB+PCA group (P<0.05), no statistically significant difference in QoR-15 scores
in the two groups were found (P>0.05). The skin itching rate of 32.50% in the INB+PCA group was higher than that of 5.00% in
the TEA+PCA group (P<0.05). Conclusion: Compared with INB + PCA, TEA +PCA can effectively alleviate pain and improve

cognitive function in patients underwent RATS, but it has a higher incidence rate of skin itching.
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b EITHOR B HEE, Hlds NGB TR TE
Jog SR ST L H 55 )12, R R R R) A
Bz i ok, IR B SR AR R,
R AR S5 B e H A & o dm e 1, g B A
Ab 48 9 ( Thoracic Epidural Analgesia, TEA ) H&
& ik H #E48F (Patient-controlled Analgesia,
PCA ) Shal#h2e i ( Intercostal Nerve Block,
INB) HkG PCA KPR FHRIA G BUR 5 k4541
LA B Bl B s S M e 3 2 24 )
YERITHRE, 53 RIFABURSOR , (BHER 2,
A — 7 B I R AE KR Pl INB B4 PCA D
FEITHD ) ph 22t 5, BRG R IKZS P B 454524,
IR BUR AR, BROEAX A, (H R AR AT
BEA N TEA", LTI, ABFITLLEL T TEA B
4 PCA 55 INB Bt PCA XTHLAF A GBI 7 BT
A (Robotic-assisted Thoracic Surgery, RATS) fH
H AR JFHURROR

1 BERSHE

1.1 —HAER EE2020 451 H—2023 429 A
TFABEAT RATS 19 80 il i & . AbRifE: DY
g — R RATS, HE T AR RIE; @8
TEERBES B MG R B HEbRbrE: OFEZNE
M OFE%) TheEAeE; QB MNGEFES
W QOB R A SIEHERERE; @M
RGBT A A I EPLER %,
43 0 TEA+PCA 41 (40 5], TEA Bt 4 PCA) F

Robot-assisted Surgery; Thoracic Surgery; Thoracic Epidural Analgesia; Intercostal Nerve Block; Patient-

INB+PCA 4 (40 5], INB B4 PCA) , WH4H 5
RYCR e, ZREGEIH#EX (P>005) , H
AT, WLER 1.

12 Ak

1.2.1 INB+PCA 4 AR i fifi i 10 mg #b € K
Py (AR e R DA 20 16 24 #E 5~ H35020008 )
PEAT A RS T I RS R . RIS L
Bk S5 Ke (HE B AW 260, [ 25 i %
H20003688 ) . KFELIKER (VILInEIREZ; 2
HEF H32022379 ) | WRIEMEE (VLA JULIBZ0D
[l 24 7 H20153019 ) J It 2 ey il 28 4 ( A<
25 [E 25 vE T H20060927 ) #1747 S AL
WGBS B SR E IS, PR A,
4k 5 PerCO, 35~45 mmHg, JiR [ 4k 357 % F 1L 3%
IR B (V5 TR 2 [ 2 i
H20163040 ) , FFE2M AL e ( i EGEL 245
[ 2577 H20070172 ), FREE A BT il e 44
RN R RV LI [RE S PANy A S I TR 2 o )
B¥, FARLEHET 10 min (ERAB . XMET, T
Y K ARSS R 2005 . b Rk
A5 3~5 mL 9 0.375% % WRF KAyl il 25
[ 25 M7 H20163207 ) o ZJ5 LA 5 mg k14
SR (B TI025; [ 250ES H20080329 ) e
VE RSt , & i AR 28 U 28 i O &
50 mg Hiffio, 3k 2 mL/h, BUERTE] 15 min,
HPEEIR 0.5 mL/ K.

1.2.2 TEA+PCAf4H LW S i T T7~T8 [6]

®1 FMHBEELAMILR (x5, n)

Table 1 Comparison of baseline data between the two groups of patients (x+s, n)
B ASA 7 2%
3 Fit (%) BMI (kg/m’)
5 S I %%
TEA+PCA 4 ( n=40) 58.23+12.19 20 20 22.85+2.31 5 35
INB+PCA 48 ( n=40) 57.23+11.69 24 16 22.47 +3.58 3 37
tix’1& 0.374 0.808 0.564 0.556
P& 0.709 0.369 0.575 0.456
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Bl B 5 A1 28 ] B A, 45 T 2% Kl 2 R IH 3 mL
(ALK REZE 5 mL) , 5 min 50 LRRERF-
1. ARG 20 min, F A 0.25% Wk FE 10 mL
(1% ERFR P WRF A 2.5 mL+0.9% 54 AL AN 1 51
75 ml) o ERIKIFSEE T 4~6 mg/ (kg - h) YA
M J% 0.1~0.2 mg/ (kg = h ) JBA it % BT i 2 44 4
FRIRIE . AU o HE R AILA T IR 8RO E 8 <
ZIIRe M I A A AT, 2RI BIS ZERF
{EL 40~60, BEGFRIFIRIRA
1.3 MR
1.3.1 $HEIBR TAJF6h, 24h, 48h, 72h
K BT BVE 4> : ( Numeral Rating Scale,
NRS) " IPAl B R R, PR
o R R
1.3.2 FERENBR  TARAAARE 72 h fhiUE &
WG HRIKIN 5 mL, 85005 208 s, RO
B 98 1L KGN A8 1Y I A1 R 2R E2 ( Prostaglandin
E2, PGE2) . P4 J& (Substance P, SP) Hil B
INHERK ( B -Endorphin, B-EP) .
1.33 INHMINEEMEFRE TARAMAMAREG
72 h R R A 5 i e ((Quality of Recovery—15
Scale, QoR-15) 10 R 2 B BERE MR S AR A
Z¢( Mini-Mental State Examination, MMSE WITELE S
QoR-15 FE LM EuB =y, DM FH MWL 7R
H AR kAT . MMSE 3R 19 - Blokk g, 1t
TR AR BT
1.3.4 ARER I HEWHARENRR
I AE T

1.4 Git=EgiE DL SPSS 22.0 #4450 NRS.
MMSE. QoR-15 #F4r FIAS K J i S8 54k, 14K
PORER B (AL [0 (%) 1R, 400
FLBER I x 2 K0 T PORER IS + brifi2s
(xxs) FoR, WAZEIT ¢ KK, 2B ST
FEEMET, ZJRMWAEZEFT ¢ K. P<0.05
HESAGIEE

2 #R
21 SHBIE B, #EEF. gt
NRS FE43 OB o5 A2 5 CHf AL ) | i
ERWHG I E X (P<0.05) ; LSD- K564k
LR, 5 INB+PCA 414, TEA+PCA ARG
6h, 24 h, 48 h, 72 h # BB}, WZUKEF NRS 1
A% (P<0.05) , W 23,
22 EENR HSARATHE, WARE72h 1
B -EP [#{% ( P<0.05 ) , SP. PGE2 J}7 ( P<0.05) ,
{H5 INB+PCA ZH %S, TEA+PCA ARG 72 h 1Y
B -EP H5 ( P<0.05 ) , SP. PGE2 H 1% ( P<0.05) ,
WK 4,
2.3 INHDIEERNAEERE  SARATHRE, AR
J& 72 h 1) MMSE -4 F+ % (P<0.05) , QoR-15
P4 A5k (P>0.05) , {H 5 INB+PCA 41 b
%, TEA+PCA #H R J5 72 h ) MMSE - 43 5 5
(P<0.05) , QoR-15 143 tb4s, =R ILgits#
=Y (P>0.05) , WS,
24 FERMN 5 INB+PCA 21 Bz ki e %

F2 WHBEHER NRSIFSEE (rx5)
Table 2 Comparison of NRS scores at resting state between the two groups of patients (x s )

A3 ARG 6h ARG 24 h A5 48 h ARG 72 h
TEA+PCA 48 ( n=40) 2.28+0.55 2.78+0.73 1.70+0.56 1.63+0.49
INB+PCA 4H ( n=40) 5.65+1.68 4.85+1.39 3.85+1.12 3.05+0.96

Fi& -11.696 -8.367 -10.804 -8.382

P{E <0.001 <0.001 <0.001 <0.001

TE: #E NRS P4y F o =56.097, Foy=12.874, Fuu=198.574, P, =0.000<0.001, P ;=0.000<0.001, P ;=0.000<0.001

%

%3 FABEWME NRS FH L (Fxs)
Table 3 Comparison of NRS scores at coughing state between the two groups of patients (x +s )
A5 ARE6h NG 24 h ARG 48 h ARE72h
TEA+PCA 48 ( n=40) 3.00+0.88 4.53 +1.50 3.85+1.12 3.13+0.94
INB+PCA 4 ( n=40) 7.00+£2.18 6.30 £ 1.56 5.60+1.71 4.75+1.53
Fl& -10.753 -5.190 -5.418 -5.722
P& <0.001 <0.001 <0.001 <0.001

e WEBKES NRS $F43: Fups =20.567, F 40 =17.378, Fuqy=97.533, Py =0.000<0.001, P 4 =0.000<0.001, P 4;=0.000<0.001
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5.00% 5%, TEA+PCA 4H 1) 32.50% 5 55( P<0.05 ),
&6,

3 itig

Ble A B g SR AR — Bh il B FA
AL AT AR R G AT E . XA TR
Jr AR AL GE M S REF AR BA /N B 3
ORI R U B A IR T OR N R B TE
Plas N BB SMREF AR P EE Y FARE
B S BB PR, XA
HIRE, T RES I Rt AE. I, ARJF#
T2 ARH AT P TEA R MSNEFTF ARG
PERAL BT 271k 2 —, HAORUL, et
Ao 7 M) B S I S ] B S, 1) 2 X A
BURZGY, DUARIEMARE AR R INB
Je—FRRIE RO, 38 5 0 J 18] 1 28 ) R DX B

TR 2y, 3R B X L e i H .
U [) o 2 2 M A A 22 B TS, B TR TRl B
15, SO M RE () IR R0 2 ik

AWFFE I A TEA B4 PCA 5 INB B
PCA Xf RATS B E BIARJGHIRSCR, 45 R A,
TEA+PCA £ IE PRI T INB+PCA 4, 42
7~ TEA B PCA N T RATS B, ATk
i, HCEINAIIIRE. X2 W T TEA B 259
B O B M B R AN AT PR, RS PR A
TR, ALHE g ER R g B A
MSE B 4 Th . )2 AR SO . 1 INB &
ST I 18] 4 20 0 A X3, ok A X 3 )
AR T AR N FRAR . TEA 15259 ] DL 2E ik
BB, AR T8, AU T SRR A N E 9
WAL IR, WEBURURE LU INB, TEA ()
29 R EE R, R A 2 e v A A A A

*4 WHBEE Bp-EP. SP. PGE2 L% (x+s)
Table 4 Comparison of B -EP, SP, and PGE2 levels between the two groups of patients (x +s )

- B—EP ( ug/mL) SP (ng/mL) PGE2 ( pg/mL)
b NG ARG 72h PNl RE72h PNl ARG 72 h
TEA+PCA 4R (n=40) 1853+1.45 17.12+1.74 1.33£0.33  1.92+0.38" 131.59+13.76  156.56 + 17.86°
INB+PCA4H (n=40) 18.68+1.55 13.78+1.41° 135+0.29  2.14+0.40° 133.06+13.056 196.31+21.25°
tE -0.447 9.435 -0.290 -2.547 -0.490 -9.058
P& 0.656 <0.001 0.773 0.013 0.625 <0.001

e HARAARFE, *P<0.05

#5 WHHEE MMSE. QoR-151FH k% (x+5)
Table 5 Comparison of MMSE and QoR-15 scores between the two groups of patients (x s )

MMSE QoR-15
B35
ARA] RE72h b NCT) RE 72 h
TEA+PCA 48 ( n=40) 28.70+0.85 29.48+0.51° 143.60 + 2.90 142.93 +3.91
INB+PCA 4 ( n=40) 28.63+0.74 29.08 +0.47° 142.80 + 2.63 142.20 +3.24
tE 0.420 3.649 1.292 0.903
P& 0.676 <0.001 0.200 0.369

e SARUAURATEE, “P<0.05

®6 MHABEARRMILE [n(%)]

Table 6 Comparison of adverse reactions between the two groups of patients [n ( % ) ]

A3 A= AR OE B RRTEEE
TEA+PCA 4R ( n=40) 11 (27.50) 9(2250) 13 (32.50)
INB+PCA 44 ( n=40) 9(22.50) 7 (17.50) 2 (5.00)

x' & 0.267 0313 9.928

P& 0.606 0.576 0.002
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i, AT LAk 4 B IR Sk i R FE T MY Ak,
MR AN 25 AN, BRSO SRR, TEA
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F PCA I I BB S B 2R i B0, A
T B4 T b 2% i BB B PR o R — Fh s 5
B NSO, T LS R LA Y — ZR 80 A B 1 A
RS LY VA (IPTIRE <91 N 21 U (I W25 A =N
FEREAMARSE 120 X s R R 2y ik — AR R
F P2 RGINRE, T BON IS AE R
TEA 3 13 fifi 5t &1 548 K B 24 ) B 4 ik 31
ARRIEA AL, GRS A SO I F AR A5
i B4 E R, AR JE IR . 1 PCA 5@
WK 2, T SR R, T H
AT AR 5 5 2 A AL B R A EER 25 W Y
FHA T b 245 A B O 2T LAY D B
— B B R R AR VR, TR s e R AL
R, BAFEREOAREWKE . BRI
VR R B RS N I s v A g 2, A AT
BE A RE AN AE 18 TR AR 5

AT 5 INB+PCA 2H 14 B2 kI 2 5.00%
8, TEA+PCA 214 32.50% B i, ZHriAh,
TEA 3 ] 28 25 58 18 2 B0 5CR, T
B 2R 2R O MRS R . MHEEZ TR,
INB 35 R R R 25, H 5 R iR RE =2 )
BB RS . INB 322023 i BHWT 2244 S0k ik
FVFURACR, ST FAR XA B (5 5 i
SEMEE /N T TEA W2 38 2 410 i s A i 28 2R 0
HER A AR E 5 ERAVE R, XA RE S
FERRIEPEAS5 AR FH , BRI s 28 o A B R B 4R
A S S MELR AT R 2SS B 2 PR, AT
TR IR EE B XU . T INB S B4 il [ i 22
SXof At DX 3 (1) 4 280 A SN

28 BT, 5 INB EXA PCA M HLES, TEA
BX PCA T RATS Hu 3, Al B S0t 8 2
PR, SEEINAIYIRE, (HEZ R R A R

Pz M SR A SURAAAEATA A R
EETREKAER: R80E Rt TIER, RFE#
Ly BRI IR HRAR, ARt AZ A Ak RBEAE A O
BB, it FNM, BHBA; FREATNES
Y&, 18FRE LFH RIS A, BXEE.
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