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ToH 5 . RATS 41 A i A Fn BREE B B K T VATS 415 WA R Z A 24 h A8y & ‘W‘ﬁ/\%%fu%ﬁ
FE X (P>0.05) , {2 RATS 4 & # K J5 48 h #2 72 h B9 # B F 0 80R 37 MK T 850 VATS 4, A Z R H A
3 (P<0.05) o RATS 41 B3 K5 48h. 72h [Ty £ 254 A BT 3L VATS 41, Z R/ H 4% E X (P<0.05) .
4R R JE KT ARG B0 B IE) | B 51 A K TR B R e B I A R R RREE S RJE ARt , 2 R R AT F >‘<(P>o.os)o
Z59f . HF ERAS AL MMA, RATS Fn 23 VATS A A8 0L eh Bl R 2 %2 A MEAn 7T £ 4, {2 RATS %Mﬂﬂ\ JPR B
iR K T 850 VATS 41, RATS RJg 48 8 72 h WHE B . I 0 F0 [T fr 25 4 A E 16T 3L VATS 41,

FEE MBEARHBMEEFR; BILMBEEFR; KEAH; W ELAME

FESZES R6554 R735.1 TEAHRIRAD A XEHS 2006-7721 (2024 ) 05-0926-06

Comparative study of postoperative rehabilitation and pain in patients
undergoing Da Vinci robot-assisted thoracoscopic surgery and single-port
video-assisted thoracoscopic surgery based on the concept of ERAS
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Abstract Objective: To compare the postoperative rehabilitation and pain of patients who underwent robot-assisted
thoracoscopic surgery (RATS) and video-assisted thoracoscopic surgery (VATS) based on the concept of enhanced recovery after
surgery (ERAS). Methods: Clinical data of 68 patients who underwent RATS and single-port VATS in Liaocheng People’s

YR EHA: 2023-09-21 FFAHBH: 2024-05-16

Received Date: 2023-09-21 Accepted Date: 2024-05-16

E&UWB: PEEFZIE 2021~2022 FPESARIPIR ZRIRE ( CMAPH-NRD2021057 )

Foundation Item: Nursing Research and Development Project of Chinese Medical Association Publishing House in 2021-2022
(CMAPH-NRD2021057)

BIEE: 3K¥*EE, Email. 13346258672@163.com; X|&4E, Email: lyliudonghua@126.com

Corresponding Author: ZHANG Yinghui, Email: 13346258672@163.com; LIU Donghua, Email: lyliudonghua@126.com

SRR XA, Mitck, KkEE, £ ERAS B TR FIEE A S EFL MR 5 AT IBRA B35 AR5 R E AR X LTS U]
Mg AR ZE (P2E) , 2024, 5(5) : 926-931.

Citation: LIU D H, LIN Y R, ZHANG Y H, et al. Comparative study of postoperative rehabilitation and pain in patients undergoing
Da Vinci robot-assisted thoracoscopic surgery and single-port video-assisted thoracoscopic surgery based on the concept of
ERAS [J]. Chinese Journal of Robotic Surgery, 2024, 5(5): 926-931.



BAL 5L A I etk R B3 K G B B An i 649 3T RO AT 5

Hospital from September 2021 to August 2022 were retrospectively analyzed. There were 33 cases in the RATS Group and
35 cases in single-port VATS Group. Patients in the two groups were both given multimodal analgesia (MMA) management
program based on the concept of ERAS, paravertebral nerve block combined with intravenous inhalation and general anesthesia.
Surgeries were performed in the lateral position. Patients were visited by Acute Pain Service (APS) twice a day after surgery for
pain examination. The general data, operative time, intraoperative dosage of analgesics, postoperative dosage of analgesics in
post anesthesia care unit (PACU), postoperative dosage of analgesics at 24 h, 48 h, 72 h after surgery, incidence of nausea and
vomiting, resting and cough pain scores at 24 h, 48 h, 72 h after surgery, removal time of thoracic drainage, off-bed time, the
length of hospital stay of patients in the two groups were compared. Results: All surgeries were successfully completed without
conversion to thoracotomy. The operative time and anesthesia duration of patients in the RATS group were longer than those in
the single-port VATS group. There was no significant difference in the pain scores at rest and cough within 24 h after surgery
(P>0.05), but the pain scores at rest and cough in the RATS group were lower than those in the single-port VATS group at 48 h
and 72 h after surgery (P<0.05). The dosage of opioids in the RATS group was lower than that in the single-port VATS group at
48 h and 72 h after surgery (P<0.05). There was no significant difference between the two groups in the time of getting out of bed,
removal time of thoracic drainage, the length of hospital stay, the incidence of vomiting and adverse side effects of postoperative
analgesia (P>0.05). Conclusion: Based on the concept of ERAS, the implementation of MMA management in RATS and single-
port VATS have similar perioperative safety and reliability. However, the operative time and anesthesia duration in the RATS

were longer than those in the single-port VATS. The resting and coughing pain scores at 48 h and 72 h after surgery and the

opioid dosage at 48 h and 72 h after surgery were lower than those in the single-port VATS.
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1 ZRERE

11 —MERL BT 2021 45 9 H—2022 4F
8 JIAEWIIA i A B = Be A T i il U1 B F- R i) 68
B E IR R, IR T B VIBR AR, Mt
VIBE AR HIE VI bR A B . R4 TF AR I =LA
[P Rk SR A Al AT ARAL (R 41) FHAL
MafEsEFARA (Vv4l) o Hrb R 485 33 4,
AEIE 18~70 %, IRJTHEEK 18~30 keg/m®, 3 17 f4l,
16 il VUL 35 B, Al 18~70 &, AT

Robot-assisted Thoracoscopic Surgery; Single-port Video-assisted Thoracoscopic Surgery; Postoperative

8 19~31 kg/m®, 18 i, 17 Hl. KT &
IMETERE 22, ASWF U T TR — A>T AR B BA
AT AR E VORME B ik . AP e
BEBE e e i o wi it

1.2 WNFIHERRARAE  AAFRIE: O3 E R
EIfith2 (ASA) T~ HHFHLAFREE;
QR M BB E I R o HEBRbRE:
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Controlled Intravenous Analgesia, PCIA ) fH I
i OBRVORA R @M. . i E
ifi D e S BB RO . MR OIT 6
AN A MRATE SR 2y | R SR B 2k
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A BRI BRI R Y, Il E 4T
A BAFI R — BRI DL e T AR . #1252
G REA, EARRTENSE ERAS AR

M. Wk 1.
131 FEETTE BERAFRER, LR

FRIGE S, EWURRIIR A 0.33% FURR A 30 mL
S il 8 75 5] 5 T ME 55 A 22 B ( Paravertebral
Block, PVB) , #AE5E5 )5 10 min 7= 47 FH
TP TET, AR R R i v el R R B AR R
TR B ] R AR iR AE, 4T BIS
( Bispectral Index, BIS) Wiill, BREEZESF: N
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AW 2 me/kg, ¥ KJE 2.5 nglkg, M Bl il 122 4%
0.2 mg/kgo FREELESRF: A 1.0%~2.5% L#LE,
FiZ¥ K2 0.10~0.15 pe/ (ke » min) , A5 2E4E0KE
0.4 pg/ (kg +h) o JREEE SR8 H A E E
AR RS B U S A, R LA T AL
MBS, TARLEHAT 30 min, A FHIKRRT =
Fit 30 mg FRKIHTE
1.832 FARFE HAL VATS 4B FHMEN. 7E
B MRS 4 S5 5 EATREN 3~4 cm
FL, Kl e sk LA FARAFMILA 30° Aoki
A, X EBE TR, ARJ5EE RN S s
RATS 41 BB TEM RS 7 IR TFLRCENLES A
2R3 FERRTEASS 4 IIAIA TSN 3~4 em
YA, YR ST

F ARG R PCIA #5 ARBEYK & % PACU
( Post Anesthesia Care Unit, PACU ) . PCIA $EJR %2
AOTCE . WREE. 08 ug/mL, HaefliE: 1mlh,
UHE R 2 mL, BUERA] 5 min, 1hPRIE 14 mL,
BE IR RS, Steward TR >4 4y, FrEIK
IS <34y BEEEYRED . R DR R

BB A ) 0 100, APS /NI / K
PIRA iy, M AL BRR IR A S RIS

1.4 MEIER WENAREN—BRER. F
ARefiE], RPEFEAWHE . R PACU BEH
SRR . RIS 24 h, 48 h #l 72 h B (R
YR, B O R AR . RS 24 h, 48 h FlI
72 h B B AIZEIR PR [ R TR
( Numerical Rating Scale, NRS) 1 71ESY,
043 FRNTOIR, 1~3 I FRRB K, 4~6 473R
ARERR, 7~9 SN BRI, 10 R
R EIZN, MELAZLAZ, (KRR ™
IR RS A ORI 1. S I ik
BREFIA] ., e TR]RIA f5 HE A ]

1.5 SGeit=rAiE IraBdERH SPSS 25.0 3k
PR TGET 4500, TR ORER IR + Frife
2 (xxs) PEATHR, AR BRI R5; 1t
BB BB (CEE) [n (%) 13w, 4110
FLBER F x * KB AR RIS SR, AR5 KHE ¢=0.05.

2 #£R
2.1 BEEEALIXE WHBREER ER.

X1 ERASEERTSHEAEREEREAFR

Table1

Multimodal analgesia management and rehabilitation plan based on the concept of ERAS

BB

BARRE

DOARET 6~8 h EEKEY

QARHT 2 h ORBRAKLE TR 400 mL

QR EPT#HES BEEHF B NRS iHE&HE
OHBEARTTN, EREHTFEREZERERR
OARFALGEAEMARINES . RTAE. AoH

O THABMRABEREH. BEAPABEXEHATRABERSE iPad, Ko, REILEENREAE

ORRBF R A SEHERBTS 51 5 T #5544 PEh
QRBFEEZEHEE SR

OFAEEERLHNBAREZLILEBEREFA

R B

@A KA Bair Hugger fRIE4 B B fI(RERN BFHTRE, EREZRMEBRRFE 6 CRMUL

QRHF=IR 21°C ~25C
@EFRSERAEE, MEIRE BRI
ORI RSB M2 T i

Kep

OF RERAMMOF], FAREEITY ORI REERS

DF RERAT 30 min, FREFESLSFEEERT =8 30 mg BhkE
DR A ASE PCIA %R 3d, APS /AR RH#TEREE, RERRAGEBEXFEE

QFEHIERRE, RABAEE 5 mg #T

QmB3E# 20 mg EBICES, q12h, £/83d BHRAERXER 200mg OR, EEARF 7d
@ THLBEELERA—HEAYARETIEE, LafEk. ERSERTERLIZ

R
OFBURERBK M A TR HE
ORFBEZBR, KERFRHBOERE
ORBIRBRRE, NS 72 h KRR RE
OARE%E 2d, FHEEETIMSEN 18/ XFEE)I%

ORHTRIES: REBEFE2h EHWSEa, Eh T, RE16h ETKEE

928



%, ERAS A TRAGFFMEAL BILARELT T ik K % F K5 B B Ao Bk 0 35 oA 7

IRSRIEHOM ASA 732 . FARI X, RpZFR)e
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X (P<0.05) . W32,

22 AREAEAMNEFFAEAZELRER WHRA
HAEARJG PACU. ARJ5 24 h §F25 K Je & AL,
E R TG 2FE L (P>0.05); TEASG 48h. 72 h,
RABFHFFIFRIEHELF VA, 255
B (P<0.05) ., W3,

2.3 AREARERMENRSESEE MWHEHEAR
J& 24 h N R ER B FIZ ORI o LA, ZRT
Geit2EE X (P>0.05) 3 KI5 48 h FIR)S 72 h
) LR A O PR HL A, 2R SRR
X (P<0.05) , W34,

24 RERERBERLEE WHEREREERT
PRIG SHETR], 4B M i 5 148 A Bsf 1] L B Hsf
)RR & AR R DL R B AN RO LA, 2278
TG 2 (P>0.05) o WS,

3 iTig

Bfi#5 ERAS P AWITEA, AIE AT
APS B B PR ) B Se ik, BRI A
HEH N, (AR AR B AR S IR AT

BE, —WOCT MRHEE PACU A1) &9 7
IR, 46.7% WIFIAR G B E AT E hEH
FEPIR, 54.12% B B35 AAAENG 3 E R
g O A R AR A T R I i TR
B, AFLDR M s 5 R4S B A R R R U0 11 A
AR R, LA U BR S B Rk
YL,

ERAS # i J&— A S g =X 7, A
T 2B AR AERAE R IR IR, W5
W, ERAS HLE MR ELBE R, RAR
AL AR 4 B 58 0T DR TR 4 B i
i AL R & e U o N IVAT O 8 [ - R N =
FAAE ", Zekd E T EREH i ELRT A
A BETFARRA N, TR M B RS L UE SR
FH I F AR ERAS 7 B X118 25 A dlde A
Jili 3 DIBR A 9 J 3 EA T T 100, RS A sl
FARG: R, I E UG M A0S B, A5
H RATS 411 VATS 4355 F ERAS #EECRA T
AL, BREERE, FARE. RERIZXBA1E
il R Y A AR A B AR e V1, 2 SR UE S
Wi B B AR G HBERTR] . AR5 S8 i 5 137
BT R AR R A 5 I & RE I 1 I B
BES, A BEHIR RS RBE, R

x2 WEBRE—MAMIEE [xxs, n(%)]
Table 2 Comparison of general data between the two groups of patients [x+s, n (%) ]

e R4 (n=33) V4R (n=35) tlx’ &

PR

2 16 (485) 17 (48.6) 0.0

z 17 (51.5) 18 (51.4) 0.0
AERIES (kg/m®) 23.36 +6.20 22.16 +4.67 -0.905
ASA 532%

I % 10 (30.3) 12 (34.3) 0.366

|4 23 (69.7) 23 (65.7) 0.366
FAREFE (min) 171.03 + 43.20° 154.26 +31.25 -2.391
JREERSE] ((min ) 197.20 + 35.26° 161.21 +23.21 -2.168
FEAXE (ug) 209+ 19.26 200 + 20.21 -1.878
FARFR

B O EBRA 10 (30.3) 10 (28.6) 0.095

FRER I BRA 9(27.3) 8(228) 0.515

PR I BR A 14 (42.4) 17 (48.6) 0.775

H: 5 V4R, P<0.05

929



®itE - Article ¢

i

*3 WHEBEAREAENEFFARASLE (x5, ng)
Table 3 Comparison of the dosage of sufentanil used at deferent timepoints between the two groups of patients

(x+s, pg)

285 A PACU AfE 24 h AJE 48 h ARE 72 h
R4 (n=33) 4.10+0.21 33.86+31.70 51.29+36.23 41.80 +30.52
V4l (n=35) 4.20+0.13 41.61 +£23.42 62.82+24.13 57.20 + 25.31

tE -1.172 -1.141 -1.535 -2.257

P& >0.05 >0.05 <0.05 <0.05

x4 MABEARBELEEER NRS BEITFSLLE (x5, 7))

Table 4 Comparison of NRS scores at deferent timepoints between the two groups of patients (x s, score )

- ARG 24 h RS 48 h ARE72h
K] e 55V I BB X
R4 (n=33) 0.80+0.87 2.86+1.38 0.40+0.80 2.34+0.98 0.09£0.37 1.66+0.89
V4 (n=35) 1.24+1.11 3.39+1.21 1.15+1.13 3.09+1.06 0.39+0.78 2.19+0.58
tHE -1.812 -1.68 -3.173 -3.032 -2.045 -2.89
P{& >0.05 >0.05 <0.05 <0.05 <0.05 <0.05

®5 WABEREREBRILR [xxs, n(%)]

Table 5 Comparison of postoperative recovery between the two groups of patients[x +s, n (%) ]

w3 é-‘mﬂ(?khiﬁ)iﬂﬂfrfsﬂ %&?&dﬂjﬂ‘sﬂ erz%;f)ﬂ‘ﬂ IR 5 A AR
R4 (n=33) 19.23+6.34 2.48+0.50 4.27+0.52 1(3.03) 2(6.06)
V48 (n=35) 17.12 +5.43 2.61+0.48 4.34+0.58 1(2.86) 2 (5.71)
P{E 0.144 0.278 0.603 0.943 0.916
tix’1& -1.47 1.094 -0.525 0.005 0.011

LYV AFT, ARBFFTEs et 58 &% N " iF
TR, X RPN B FRRH
35 ERAS BUEHHZE G R ARSI & R 1 L8R
FEE2IN
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FAE G . R TEAREE I T A, 1 HAR R,
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FHHEAJG PACU FIARJG 24 h INERE . WZIATE
W git#225, HiRHETaES A5
™ PVBYEFBCR B YIA . AR, R
i A At 22 BEL T 5 W B R B PACU RS 70
LLIEASE P PVB a] LABHME L THES: = M A0 5
it 28 RN AC I 28, LT 55 SR AT LA o ) il B
KRR, 5 R BEAMEURACR AR Y, Tt £
S DRI BEL S AT S BB Sy 132 () PR Y L, —
Jse At 25 B SO T LALESRS 8~16 W™, AT AR A
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