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Application of anesthesia management plan based on ERAS concept
in thoracoscopic surgery*

Wei Yunting, Qian Ning, Liu Ying, Shao Junjin
(Department of Anesthesiology, Dongyang People’ s Hospital, Dongyang, Zhejiang 322100, China)

Abstract: Objective To investigate the application of anesthesia management plan based on the concept of
enhanced recovery after surgery (ERAS) in thoracoscopic surgery. Methods From December 2021 to December
2022, 100 patients underwent thoracoscopic surgery were randomly divided into control group and observation
group with 50 patients in each. The control group received routine anesthesia management, and the observation
group received anesthesia management based on ERAS concept. The two groups were compared in terms of clinical
indicators, the degree of incision pain on day 1, 3, 5 and 7 after surgery, the levels of inflammatory factors on day 1
and 3 after surgery. The incidence rates of pulmonary complications, nausea and vomiting, and respiratory
depression in the two groups were calculated. Results Awakening and extubation time and hospital stay of
observation group were shorter than those of control group, the treatment costs of observation group was less than

that of control group, the visual analogue scale (VAS) of observation group at each time point after surgery were
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lower than those of control group, the levels of C-reactive protein (CRP) and tumor necrosis factor-o (TNF-a) of

observation group on day 1 and 3 after surgery were lower than those of control group, the differences were

statistically significant (P < 0.05). The total incidence of pulmonary complications of observation group was lower

than that of control group (6.00% vs 22.22%), the difference was statistically significant (P < 0.05). The incidence

rates of respiratory depression and nausea and vomiting in the observation group were 0.00% and 2.00%,

respectively, while the incidence rates of respiratory depression and nausea and vomiting in the control group were

4.00% and 6.00%, respectively. There was no statistically significant difference in the total incidence rates of other

complications between the two groups of patients (P> 0.05). Conclusion Applying the anesthesia management

plan based on ERAS concept in thoracoscopic surgery can promote postoperative recovery, reduce pain and

pulmonary complications, and save treatment costs. It is worthy of clinical application.

Keywords:

(CRP); tumor necrosis factor-o (TNF-a); application effect

i s o TR — Rk AR BN ] 2= T AR
FEPREHTEOR . MR TEGITmTA, HAARI0
N WRERRPR R AL, 15 R) TRE S AR EE
il B e HE DA AT 2l PR 22 2R XU S U 4 T Y
BN, HACHAE T Al BEIMAE AR v At
B FARMER, T4, Bk, IRIKRZ RAR
By P, B M B TR B, AR F AR A:
BRI A AL R T X, A REDE
PERFEARSERAE, (HAE— PR R SR
(enhanced recovery after surgery, ERAS) H/3 A9 FE it
NEIERR S, DMt A o H i, 2 iR
ZREAE, ik, B E T AR B, =&
— B AR B, BT, ERASTE S I 4h
RHOFNE BN Z2 A2 B BT A A 21 rp 64 T RCR
CARENESS, (EZHE A TR B A SRR 2 50 M A
PR, AHR AT T RO, X AR S R R AR
PRECN RS IR AR IE B o ASBIFE 1R X 100 491 16 s g T
AREF, MARJGIRE . PORRRE . RAE N TR I
KREE T, BT I T ERAS B AR B %2,
TEW B T AR T R R TRCR DU R i PR e Ak P
(IS
1 #ARERZE
—

BEHC20214F 12  —20224F 12 A TARAIH AR E
WA T I B T AR B 100 9 8 E VR IR XT 5. BEAL T
HXFIRAL (n=50) HIMEEH (n=50), PILLEHE—

feveptibis, 2ZRIgE R (P>0.05), HAW
etk W1,

X

1.1

3

enhanced recovery after surgery; anesthesia management; thoracoscope; C-reactive protein

IANBRAE: A MR B TR TE NI 5 5 [ JRR T =
Jfith< (American Society of Anesthesiologists, ASA)
Sk TR 2 ; Mallampati <GB 32 A T 90 1T
9 OMIThRER A BE S RBMERE.

HEBRPRUE: ZHLO . EDRERERT s AT E I
WRG . PRGNS RGP ; BEA T A
Sy BIFCEMARSM s AT I MR s AT
PRGN ; RPHEIFITFAR . AL ERE eI

DI AZAEIE, S R NEE 2023-YX-298.
1.2 Fik

121 BRIk PHAERE YR ISR AR R
o AZEJE RO WP, ARSI 3 kA5
AR, WA A A SUFE 2 (bispectral index,
BIS). 4 TErFRIE (7T K. HEAMEZA R
THAEAH, #MAESCS . EZ5HET H20054171, FUA
1 mL/50 pg, AE754E5 . 21A09311) 0.4 pgrkg FITRIA
My (A7) % TR MEHRIZARAR, #uEscs .
[ 24 1 H20133360, MA%: 50 mL : 500 mg, 42/
5. 2A221101) 2.5 mg/kg FEATHREEEE S T LU
IRBENTRR T PEd (A7) 5% VLIRS S 25 R A PR
v A, i SCS s E 2 ME E H20060869, AR A -
10 mg, A7 #5: 210715AU) 0.2 mgkg. Fisv KJE
(A7) % AE AR ARRTHEA R, HfESCS
[ 2 #E 5 H20030197, #LA% . 1 mg, A= 4Ht45 .
20A09131) 0.15 ~ 0.30 mg/h AP IAE; 0.15 ~ 0.30 pg/h
SRPSEE, AERRRRIE, (6 BISHERFFE 45 ~ 60, FARSS
FHT, B00.1 pe/ (k-h) FFI5KJE, 5 1E5 A AR
IR 259)

122 st

T LU BRI B . AR R LT

+ 53 -



[ N B

o530 %

F1 WEBREMHRARLLE
Table 1 Comparison of general data between the two groups
R Bi(%) ASA G4 (%) Mallampati B 534 11(%)

215 RS

5 & I 9% %% I % %%
XFHEZH (n = 50) 54.29+3.67 28(56.00) 22(44.00) 29(58.00) 21(42.00) 30(60.00) 20(40.00)
WL (n = 50) 54.58+3.13 26(52.00) 24(48.00) 32(64.00) 18(36.00) 28(56.00) 22(44.00)
i 1H 0.43" 0.16 0.38 0.16
P1H 0.672 0.688 0.539 0.685

PRl 51 (%)
2171 I FFEHY (kg/m®)
A kA ity B e e B N HAh
R4 (n = 50) 21(42.00) 14(28.00) 10(20.00) 5(10.00) 22.64+2.51
ML (n = 50) 24(48.00) 12(24.00) 8(16.00) 6(12.00) 22.81+2.63
t’{E 0.67 0.33"
P 0.881 0.742
e SRR NE (£

fREE A, TEMA TR AR A, SATFARER
FI, AHTS h AR RES . AR PR E B 6T
25C, RIBOFHIEANE . RJFEMNRIRE, & MAE,
HAGE R E BETIRES . A5 12 hWEEEEE K, B
H BRI R IR

1.2.3 RICERAS HLS T MRS HE. 1)
ARAT: Bt ERAS B KL RS, H5EBFEHTH
Bomi, BUHBREGEESEE, MEEHHTFARNE
FURBE T 255, W@ BB AR AT . B2 M 2L L, 38
LmaE R F B, RuAT6 h 25, RuT2 h kK
250 mL, RETATLUMGIERS; 2) Kb BFFRE
TR RG4S R 3 22 ~ 24°CF140% ~ 50%, ¥
WREE S B W R/ B 5, S A R i
SN 2 37°CIR [, XTI R R Rk,
= 78 A PR IR L B ol 38 ~ 40°C,  [R] B 25 D)
NI s T N N R 72 3 15 W B (WA
FEAESERIME 1R 20%, #F iR, Wiz A A vs bk
25915 3) ARJa: RFFRIK F 0 5 R ) 4 28
w2 BB, ANBCE NS A, SURYE R E R
LR R BRG IR, ARJF 6 hb&ikok, 1 dEHR
IEFARE, BRME <800 mL, 85 FH Rk
PRI, KRR AT B By A 7 R RE SH e AR G 3h 4, KRR
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132 wmwuerEmEE SHTFAREL 3. 5/7d
K P& 98 0 8 B 48 PF 43 v5 (visual analogue scale,
VAS), PRGN, Tkl 7E25 AR Lim— 5%
K10 em 19 B 2, BLZ W 3G 43 S bR ig o 0 Fl 10
gy, ARFETCI AR ZIPERE , 1500805, K B
SEREN

133 K BT SR MLL R 5 E AN E #R K
4mL, WCEIEW, SR FH BRI G2 I B 0 A D0 9 2 2R
HART . ARJF1AI3d CRET (C-reactive protein,
CRP) AP RFE N F—a (tumor necrosis factor—a,
TNF-a) 7K.
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VORHAG (%) Fom, HLEAT PRl ; FF4EA4
(T ORISR £ il (v xs) IR, HOBATH
SRR R KR K a = 0,05,
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EY (P>005), W2,
22 FWHBEVOEBEHFRILR

RIG1. 3. 57 dF4LEHE VAS 2 TRk,
HAF S, WELH VAS B AL T a4, 278
BYi#E L (P<0.05), W3,
2.3 WHBEREERFKELR
RJG1H13d, Pl CRP A TNF-a 7K V-2 3

21

JeTtiE kRS, HOWERA 45T 45 CRP I TNF-a 7K
WAL TR IR, Z2RA5IEE L (P<0.05),
W4,
2.4 WABEMIMHEERERILE

L% 2 i 360 5 o L K AR R K T X B A
(22.00% F16.00%) , 2=5AGiit#E L (P<0.05),
W5,
2.5 MWABREFFRAHEFTOIRIEE 4R IEE

X HRZH A J5 H0 PR W A i) 2 451 (4.00%) , s
AR 341 (6.00%), F541 (10.00%); MEHAARG
S A IR A 0 ) (0.00%) , S U FIK ok 1 45
(2.00%), 141 (2.00%). WL EHHMIFLAE DK
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Table 2 Comparison of clinical indicators between the two groups  (x + s)

215 FAREF A/ AR B 8] /h ARl /d IRTT ST
X REZ (n = 50) 2.41+0.23 7.36+1.54 12.47+1.58 4.18+0.61
WEE4 (n = 50) 2.35+0.21 6.72+1.33 9.53+1.24 3.42+0.52
HfE 1.36 222 10.35 6.70
PAi 0.176 0.028 0.000 0.000

R3 WAHAZBEVASILE (4,x+5)

Table 3 Comparison of VAS between the two groups  (point,x + s)

bl ARfF1d ARJE3d RJF5d RJE7d
X2 (n = 50) 4.56+1.24 3.52+1.01" 2.74+0.82"% 2.06+0.54"%
WMEA (n = 50) 3.87+1.03 2.96+0.82" 2.03+0.61"% 1.13£0.39"2%
tE 3.03 3.04 491 9.87
P1E 0.003 0.003 0.000 0.000

H: D SR/, ZRAEFHTFENL (P<0.05); 2) SRE3d0E, Z25F5iT%EX (P<0.05); 3) SRFESIHK, 2

SAESGIFE (P<0.05),

x4 MABERERTFKELE
Table 4 Comparison of the inflammatory factor levels between the two groups

(x+s)
(x+s)

CRP/(mg/L) TNF-o/(pg/L)
2E£IJ N, N2 S, . ARy . .
AHI ARfF1d ARfF3d PNl ENERK RJE3d
X HEZH (n = 50) 8.41+2.06 30.17+10.06" 20.19+6.27" 2.17+0.52 5.68+1.37" 3.76+1.05"%
WEELH (n = 50) 8.52+2.12 24.28+8.43" 13.35+4.16"? 2.08+0.55 5.09+1.04" 2.87+0.91"%
fH 0.26 3.17 6.43 0.84 243 453
P{H 0.793 0.002 0.000 0.403 0.017 0.000

H: ) HARETAER, ZRAES5ITFEL (P<0.05); 2) SRE3d0E,
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Table 5 Comparison of the incidence rates of pulmonary complications between the two groups n (%)
205 Jifi 5 JitiAN 5K itiA: 2 iid)d] MR s R S A MR RRAR
XFREZH (n = 50) 2(4.00) 3(6.00) 1(2.00) 1(2.00) 3(6.00) 1(2.00) 11(22.00)
WELL (n = 50) 1(2.00) 1(2.00) 0(0.00) 0(0.00) 1(2.00) 0(0.00) 3(6.00)
X 1H 5.32
PiH 0.021
3 iTig . WLEZLH 4 I VAS. CRP FI TNF-—o 7K - HE T

IR RS B Y 2R AR SR B, Ads . R
£ AR A AR J5 K AEY B AR Y kR
&, M ERE AR S AR 2k, ERASHE
DIIGIEBE 24 A ikt , 38 3 S iti— 2 90 B AR e A A
Jiti, IR FBR A F AR A IR ST RE R H P, [
W, B B A B N R R, A A
ERAS#Z.OHUE, Ik, KM EAUL G EAHED
A,

ERAS FELE5 [HEE PG, 7RI R4S A5 21
FH o K g A ARG A R B AR R A LR s A
ERAS BT 98, JIESE . ERAS &Y Bl F AW
T, RREHEREAEIRE, BEIOIFRIE AR, 17
A STIESE, ERAS B AT 4 E e T AT
Ao AWFFEH, WS I3 WA A B B FOE e B ] )
TR, BIT PHBXT IR, FSE: ERASHEZ R
PURRBEE B, Refe i A ARG IRE . S Hr R AE T
ARHTH B E AN AT AR NS R RE SRR SF T 10
i, A RRIERE USARRSI T TR, HERFERE
B G b A Je A AR A s AR bR R I AR A AR A
BISTH, %6 7 RES T IR I Ol ; ERAS B2
SRARE BAKSHER FARERAERR ), XTI L5 3%,
PRUERRZE, WD TRHRE R, KRB R RE
Bk, WHIRIRETE R, A SO T R AR R K
U YIH SR e e — 2D IR R, B N, 5%
Wi HR ARG R R . CRPIENUATEZ B0 . A0
FPIR R, R A 43 00 ) — b 2k i AR 2 1
TNF-o J2&— Rl i LI 40 M 20 06 1) 280 -, HKOF
1) 125 AP 5 SE RN IS 7 R B B A G, AR 9%

XPHRAL, UESE: ERASHE TR HE, w4 3%
ff BB ARG, RN . AT REAE T R
FROE AT RS . PR L A R AR R 1 il
(R BE Al MR S e i, AT DR R AR 2 A AR
i, YERFMOERRTRCTAS, RN N s R, ARG
KA, AU AR FIBL A B i, ek
T BRI, T R R Y
Ah, ARG, SRR BRI R I AR B & AR
ik, FH: ERASHLE T MRREFE L, Reml A5 il
PRI RRE R KA o 3K T BB AR I A R T i A R M
THRIRES ARSI 54 0, FOR BRI WA, vl
AR DAL VE B, B A, PRI
Jili 7K i A A 2R s AR 2 h D RAEER K, AT A SO 1k
IR R ARt B0, DB LA IR A B i, okt B
TIGERIE AAE R B RS ANBCE RS R, SR
HIWBRGIRE, A Mo % sh A, $E il Thfg
FRE BB, AR, ARG . Kt
FRFWE AN K A FaI K, PR FA I R E Sk
AR, ZRIHEIEE L, X SAMIREAR
i,

g5 FATR, TEMER TR, RHTERASHLET
RIS BT 58, I IRRICR AT, RRANTRA 5 9k 52 i
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