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Effect of lidocaine on postoperative autonomic nerve
function in patients undergoing laparoscopic surgery

CHEN Maogui, WANG Lin, LI Min, LI Feifei, " HUANG Wen, ZHANG Jianyou
(Anesthesiology Department, Affiliated Hospital of Yangzhou University, Yangzhou, Jiangsu, 225000 )

Abstract; Objective To investigate the effect of lidocaine on perioperative function of autonomic
nervous system and recovery in patients undergoing gynecological surgery. Methods A total of 70 pa-
tients undergoing laparoscopic gynecological surgery ‘under general anesthesia were randomly divided
into lidocaine group (group L) and control group(group C). Group L received intravenous injection of
1.5 mg/kg lidocaine before operation and maintained at 1.5 mg/ (kg + h) during operation, while
group C received the same amount of normal saline. Electrocardiogram was monitored before operation ,
1 day and 2 days after operation to analyzesheart rate variability (HRV) , including the normalized unit
of low-frequency band power ( LFfawu) , the normalized unit of high-frequency band power ( HFnu) , the
log-transformed measure of total=-frequency band power ( LogTP), the ratio of low to high frequency
band powers ( LF/HF ), theystandard deviation of the inter-beat-interval of normal sinus beats
(SDNN) and the root mean square of successive difference of successive intervals (RMSSD). Pain
score was assessed, and plasma levels of interleukin-6 (IL-6) were determined and the quality of re-
covery-40 questionnaire ( QoR-40) was used to evaluate the quality of recovery. Results Compared
with group C, LogTP, HFnu, SDNN, and RMSSD were higher, LFnu and LF/HF were lower, and
pain scores were lower in the group L on the first postoperative day (P <0.05). The levels of plasma
IL-6 on the second postoperative day in the group L were significantly lower, and QoR-40 scores were
higher than those of the C group (P <0.05). Conclusion Lidocaine can stabilize the balance of
sympathetic and parasympathetic nerves after laparoscopic surgery, which is beneficial to postoperative
recovery of patients.

Key words:; heart rate variability ; lidocaine ; sympathetic nerve; parasympathetic nerve; perio-

peration

Wi EE: 2021 - 11 -05
EEWE: THATHEESEGAATIH[ QRN(2016354) ] ; 2018 48 M i RHE% DI H (77)
BIEEE: Ki# A, E - mail; zjy_oracle@ 163. com



- 96 - SR R BR 2524 36

Journal of Clinical Medicine in Practice

5526 &

LRAR S (HRV) 8 A R 2 3 B 4 fE
AR R AR S IR TR T e E
I CO, MR AR A% 55 4B T i 3K HRV £2t
£, B HRV S35 BRI S U O 7 A
U IUBEZE 5500 LS SR 0 & AR RO R 45 R % VA
ST Mg IR, A R R AR R
T WIE HRV 3 8h , (BAR h RS bk i fl £
X IR HRV S mA9R AR H . ARFIE IR
TR BT AR PR ki A 2R O ARG 3 4
LRI

1 #RET %

1.1 —f5H

BEHR 2020 4F 8 J]—2021 4% 3 HAirHM 45
PRI I R 5 4 1 B VIR AR Y 2 PR FR 5 70 45
WFFEXS G, ALY A 22 R BT (L 20) A B2
(CHH) ., BEFR 40 ~70 5 (KT EHEE(BMI)
18 ~25 kg/m*, 2% [ BRI [ Ui 0 25 (ASA) 43 2%
I~ %%, HERR.C A R | P A B oh i 1 28 &
Gy WEIRAG 5 v SRR A ) L2 1 i g
B B LR ER BB AR AN 77 S50 A8 1% 14 245 W 1) A
Ho WEE LS5 R DTSR G
B, H 1 AR5 2 YRR e B A AT R v BRI
B, 00 1 2R 50 40 H AR 2 5 RIS B A B 55 3%
AT ARG HE DT, T A A E i W4 5158 i, i
AR EBAEFE.
1.2 JREFT &

P A 8 h, BRI 2 h A% SR IH
Jok 3E B, HORE DU He 0 R I0AR AN R
(Sp0,) WMFAR Ak s Flp, (€0,) 155, %
A Narcotrend W5 37 4% ( MT Monitor Technik
GmbH&Co. KG, fHE[E) Wil BRIFER I . L 4% H]
KA 1.5 mg/kg B 22 L FEAT R (A2 4t
50 18210322104, 3] Jb K A 24 Ml e 3 A7 BR 2
Al RIS mg/ (k- h) BEZEFAREH, C
HERTESF A AR B K o BRI S #R DRI IK
KM 0.05 mg/kg, FFI5KIE0.50 pg/kg, PNTHMS
2.00 mg/kg, =R EEL 0. 15 me/kg, A HHE
JEATHUOE <, PR S HL: < 6 ~8 mlv/kg, )
IEEE 102, IRIAR 12 ~ 15 YK/ min, WA 4837 i
1.5 L/min, 4E%F p, (CO,) 7E 35 ~ 45 cmH,0
(1 emH,0 =0.098 kPa) . Jb F £ 72 i 75 K Je
0.05~2.00 pg/ (kg - h), P 4 ~8 mg/ (kg - h),
R i 2 £ 2L 0. 06 mg/ (kg = h) R {E. HEHEF

Pk AR TR AB Y £20% , #7 OBl
22 (W03 <45 Y/ min ) B T IR (e s <
80 mmHg ) I {5 FH] BATFE it SRR B BRAL BH 8 R 114
BF5% . Narcotrend Z0{E N 39 ~ 64, KB RIT N
10 ~12 mmHg(1 mmHg =0. 133 kPa) , i /%% 5
AR LA 20 1 Lo I AN . TR 45 o5 # ik
TR IR L I8 25 R 50 mg TR IS B, UE
ARG KR = R 5 Stewardd sy =4 7%
BRI Fe O =

1.3 MERIEAT

-HT HRV #8545, B8 TARAT ORFH 1 K
(POD1) ARJ5F%3 2 K (POD2) i # + — S Bk sh &
oL LT 3 (U SEER Light, 2E 741t 2
P8808CE29, GE Healthicare Marquette, 3¢ [H ) K4E
DA, B MARS ‘Holter 2387 T/ %4 ( GE Health-
care Marquette, 3E[H) #1748 1E, N THIBRhZEH1
T R BOAL S 9 £dE 5 A Kubios HRV 3.3, 1
BAF (RPN YRS i 5=
R, 5 ) A RAE 3 d K] 1 h S
G SEEAT 404, TH5E HRV & I b« RSB0 L
(0.04 ~0.15 Hz) P& (LF) DIZZECH 32, 4B RR
] 22 (5 24 75 AL (RMSSD ) 1 g #5431 B (0. 15 ~
0.40 Hz) I % (HF ) 5 &l 52 BAH O, 17 42 7 52 1
RR [EJ3 A FR1E2: (SDNN) FLE D (TP ) Sz 1
ANS ZEG RN, LE/HF F TPl 328 Rl 5 gk
ZH P P, TP HF AT LE n] 5 4 oy X %k
(LogTP) BibRifEAL(H (HFnu A1 LEnu)

JCSR TR [R] BRI (] S I (R AR 2
YIS . BH B BRI R IR TE T, 10
SRR IS B] (TR 45 o 28 A8 A MR A IF ] ) 4k
ENE (P ARG R BRBAE FERRE) .
Steward PRI SR 5 BRI Z0 5 B i, 30 AR
HEELAE 3 A0 VA B (W RIBTG S 0 45,
XA BE L G, S8 TR R 2 43 ) (R IGE TE
FRIE (WP IE 5 2T ASCRR 0 43, A 3 E4EH5F 07
WEIHEE W | 4, P45 B2 Uy R R 2 53 ) RSO
NFEE (AT 3 0 43, A T & RTE 3 1 41,
JEARRE A BRI E 3 2 43) o RTT,PODL Fi
POD2 & = 6: 00—7: 00 il U Ik 1M, 5% H Al 3K
PP W BHE I 5 1 4R 2R (TL) -6 1M s e 3, [)
IpR R 52 5 1207 5 £ 4% (QoR—40 ) X 1 &2 ot 12
BEATVEAL T2 35 e Ik 18] e AT e 19 1] 2 75 4 B A
ZRAMCEE G IR R AEIR AN R SN o R
TA BB A 45 R KO B 28 25 WA O



56 1) SR PR R 25 2k 35

Journal of Clinical Medicine in Practice - 97 .

Y N IR0l eI NE S E S NS E Tt
T A R A58 3 SR AR ABE4DLI 737 ( VAS) TPAf 9
JAIGEOL, 25 VAS > 4 3w ko #fE 7 98 LG i JF IR
50 mg, 3% PODI A1 POD2 & /= 6. 00—7; 00 i
VIRV o FAb RO R 2 3
1.4 %itrik

K SPSS 24. 0 A4 X 45 Rt A7 4 i F o0
T IERS A TR TR DL (x £ 5) Fon, 4L IH] B
BAFR o K5, 20 N PR AR FH 3 A2 0 4 229340 5
RS TN RA et A SNV RS R A A QU S VA TN )
[M(Q,, Q) 13/, 48] b3 K FH Mann-Whitney
U K5, 20 9 b3k H Wilcoxon & FiES 565 114K

VORISR AR, 1707 0k, P <0.05 Jy2 5T
SN

2 & R

2.1 —fEFAHARFHRL

2 ZH BB AR IS (BMI L ASA 432 RIS [A] JfR
PSR a] | AORE B ) b g, 22 R R T E X
(P>0.05); 5 C4ltb#e, L BRI E & i
FIRIEHEED , 2R A5 E X (P<0.05);
PRS- N A TN S 1D = g
Steward P> HL 8, ZF LG it B L (P >
0.05), W& £2,

R1 BEMBERLB (v =s)

ASA 4%

25 51 n AEW/ % BML/ (kg/m?) FARM A /min S FREEE[E]/min S JEAFE]/min
I

(oF7) 28 50.25 +5. 80 24.13 +2.66 19 9 68.93+10.14 © 80.57 £10.18  60.96 =10.52

L4 28 49.57 +7.53 24.45 +2.60 1 10 68022 #,9.39  79.11% 9.87  60.50 = 9.31

BMI: {AFuida4k; ASA: 35 EMEBEE M2,

®2 ARHAARFERBILE («+s)

Al n AT/ mg BRI/ ng  ESFKIE/mg  EHT i g/ mg A EERT ] /min - P AFR]/min Steward PE43/ 43
C#l 28 455.54 +75.01 30.99 £4.19 0.65 +0.18 11.34 £1.34 10.04 +2.50 13.04 +2.38 4.04 £0.78
L#Zd 28 355.18 +69.87* 31.01 +£3.47 0.54 +0. 13" 10.93 =1.75 10.14 £2.43 12.64 £2.79 4.11 +£0.77

54, P <0.05,

2.2 B AH HRV 47k

C 41 POD1 i} HRV $845 5 AR HT l i 26 5% T
Gt R X (P >0.05), {H POD2 B s LogTP |
HFnu SDNN . RMSSD # A §i B 1%, LFau, LF/HF
T, ERAGHFE L (P <0.05), L4 PODI
i 45, LFnu LF/HF 25 AR RIS, POB2 [ 45 LogTP
SDNN B AR F B, Z5F H S thar B L (P <
0.05); 5 POD1 W} /& [b#, C 41 POD2 K} 4
SDNN %, 25 A 522 E L (P <0.05); L4
POD2 it 5 LogTP. HFnu, SDNN, RMSSD ff§ F
PODI i} 5, LE/HF &F PODI B} 5, 2 %6 %1
2% Y (P <0.05), L 41 POD1 B £ LogTP,
HFnu .SDNN RMSSD & T C 2H, LFnu LF/HF 1%
FTCH, ZRAEHRITH#BEX(P<0.05); L4
POD2 i} 5 RMSSD &5F C 4, 2 54 Giit 2k X
(P<0.05), 2 4l HAth HRV 545 58, 22 57 4
HEX(P>0.05), W3,
2.3 RBHER L6 B A LbE

5RAT &, 2 41 POD1 ,POD2 i} 5 1% 1L-6
KA FFHE T, QoR-40 TE40 I F %5 T+,

LI H G L (P<0.05); L4 PODI POD2
B A5 TL-6 M AR T C 41, QoR-40 43 T
CH, ZRAZRIT¥EL(P<0.05); LAAR)E
POD1 B 55 5 NG 3 VAS 370K T C 4, 5 57
AL E L (P <0.05), 2 4 POD2 I s i .
G2 VAS iF4r 22 RG24 E L (P >0.05) ;
2 ARG 48 h P ANKUAE TR 24 H 5 Bt B B[] FE
B, ZRTHEFEL(P>0.05), k4, 24
PR IR 2 R ARG hEE G R DRI IR A
NS

3 3 i

AR5 L, PODIL B 5 HRV 4545 LFnu Jy %2
SEFEHR , MM LS g0 25 5, X B ZH LFnu o 61. 68
(61.1, 65.31), #hik i Z KE G LFnu TR
6.58, WM « =0.05, f4EE K 90% . K H
PASS 15 TS 3] L ZH A FEAS I 28 3], X 1R
HFEA T 28 B, B IR ERHE 20% , TG A 70 ],
SRR TR R Fh O B 2 A IRME BN 5
B JE R BR 14 41, 555 B 28 BN AR .



- 98 - SR R BR 2524 36

Journal of Clinical Medicine in Practice

5526 &

&3 EARH HRV HBIREE[M(Q,, 05)]

izt A5 n AHI POD1 POD2

LogTP (oF’: | 28 6.11( 5.76, 6.58) 5.79( 5.24, 6.43) 5.71( 4.60, 6.04)%
L4 28 6.27( 5.85, 6.52) 6.22( 6.02, 6.81)" 5.61( 5.28, 6.51)%

HFnu (oF:| 28 39.21(33.34, 49.02) 35.73(29.70, 40.46) 29.85(23.61, 44(37)*
L4 28 40.06(29.92, 52.73) 47.53(33.76, 57.87) 39.57(27.73, 49.5%).%4

LFnu C 4 28 60.73(50.92, 66.58) 64.15(59.46, 70.23) 70.09(55.50, 76.28)*
L4 28 59.88(47.12, 70.03) 52.27(41.90, 65.26)"* 60.30(50. 31, 72.07)

LF/HF (oF: | 28 1.55( 1.04, 2.00) 1.80( 1.47, 2.36) 2.35( 126, 13.24)*
L4 28 1.50( 0.89, 2.34) 1.10( 0.72, 1.88)"* 1.5367.01%72.60)

SDNN/ms (oF/: 28 22.90(18.25, 28.48) 19.95(15.68, 26.73) 18.75(10.50r, 20.98)*~
L4 28 24.10(19.10, 28.00) 23.95(20.85, 30.43)" 18790( 14770, 26.88) %~

RMSSD/ms C 4l 28 22.55(17.43,29.43) 19.05(13.10, 26.35) 15.75()8.60, 21.90)*
L4 28 22.95(16.83, 27.50) 22.90(19.23, 33.63)" 18.15(12.80, 27.45)"~

HRV: D3RAFFZ M LogTP: BLUPRITHUE ; Hinu: SARSIRAAREICIE ; Linu: (RS0 )R AAREA(ES
LE/HF : {RA0 5w R ol ; SDNN: 4335 RR [ AYFR#EZS ; RMSSD: AH4K RR [a) 3] 224544 8
POD1: RJ545 1 K; POD2: RF452 K, 5 C4lbir, =P <0.05; 5R[7HE, #P <0405 5 PODI B i Hbds, AP <0.05,

F4 REEEIL6 RIREHERLE (2 +5) [M(Q, 03)]

C 4 (n=28) L#H(n=28)

Lz i a5
B VAS P44 POD1
POD2
Wl VAS BE43/ 43 POD1
POD2
AR 2 R/ mg
IL-6 I i& ¥ ¥/ ( pg/mL) p Nl
POD1
POD2
QoR-40 TE4>/ 43 Nl
POD1
POD2
i BEmstR]/d

4.00( 3.00, 5000)

9.5(8.0, 10.0)

3.00( 2.00, 4.00)"

3.00( 2.00, “3.00) 2.00( 1.00, 3.00)
4.00( 4.005 '5.00) 3.50( 3.00, 4.75)"
3.00( 2.00, %.00) 3.00( 2.00, 3.00)
50.00(50.00,,68.75) 50.00(12.50, 50.00)
3.20.+0.98 2.92 +0.91
24032 +5.35* 18.31 +5.12**
13.95 £2.29%~ 9.98 +1.84%#4
191.68%4.06 192.00 +3.08

179.00 +6.05**
188.18 £3.23*#4
9.0(8.0, 11.0)

172.57 £5.57*
185.00 4. 88*~

QoR-40: ¥ FridiTa Bk VAS: MSEERIT 3k PODF: AJFHI 1 K; POD2: RJF52 K.
5 CHlHE, +P<0.05; SAF A, #P<0.05; 5 PODI i 4, AP <0.05,

HRV SR W P 52 P 00 2k 5k 32 o, 1
SR 2 R0 IE S B 4% 2 E) A BOPE
AT R 2 T R O AR B S
PO ME TR B FH AR PRI L AR AT K
I 4SS SN B DR 26 T R 5 HRV AR, HRV
RAAR S BB AR I & A MO s T R O
R A2 PR i I S50 L5 2R 45 S 10 T B
P20 R AR S Sk AR5 LE/HF e LF
e S AT, T T AR X 5 SR A e 8
DIRERIWEIR "), PR I 4 7 FEL R 9] RV £ 5 %
WIEEETREERGIKE ELEE,

| 2o DR — Tl B e 218 Jm0 S0 SRR I 91, 3 4 ok
TEMZE SR MR 2 e . whe &
B, #bkas FR 2R XS HRY 280 A
FREEH . FlZ-RATVE R T R )95 Al 18 3
18 M 2T L % T, BHL L I8 2 2 SO T 2 4%
FEARIAER VR . HRY 2307 & 30, 28 B 2%
P15 PRI AR 39 2 e P TR A7 A S A e

e AR Z2 = PR AR AR A HH AT REs2 i B R S5 #2220
fit, AWFFEH L 40 POD1 W 5 32 & AH ¢ 18
LFnu Jz LF/HF $UEAKF C 41, fI 38 A X8 5
HFnu 5 RMSSD & T C 4H, VAS KR IFHET
C 4, & A Z R BRI IR J5 F I A8 O Ay, 4
FERI sS4k 7, X ] BE 5 A — R AE
A K,

AL EPR, POD2 B}, L 4H LFnu & LF/HF
ETJF, HFnu R, 5 C 4 HE, 25 80024 X
(P>0.05), AJRe SAREAIZ-R A i 2 B T R 41
IR EEE S S| E A NS e S TR N mo X Aw. [ 8
FESERIOR TE I BR 1 2101h 80 ~ 110 min'™ ]
K Meta S AT AR g bk 41 22 K R fig
BIEARG R (1 ~4 h) &9, TR 5
(24 ~48 h) BUFBCR MR B E L ABESE
WA Z RRAFFEEEERG, KRG 2 R
ISR 50 B LU B A AN I i 5 R TG RR 2 %
TR RE A 42 T ORI 2 D e P4



56 1) S R R 25 2% 5

Journal of Clinical Medicine in Practice

.99 .

& B RAEL J%bmﬁ@%éﬁwﬁ%ﬁ%ﬁ%ﬁ@?é@@

RS BFSE Y i A 5 B 28 24 A P 189 i )
AN MR X 2% fife 0 IE 4 RE #4525, SUN X

2L T B AR o SRS 2 S T A O UL
HH S AE PR AR, J0 O UL B 0 T RN 4 Ak
717 4 353 T A 28 T A T o7 RG22 PR i A7
TABH 1F 5 % 41 B 3R 4, DT 7= A 0 LA B 1R
NS AAFSE L ARG RIS 24 ¢ HRV 35
PRl Q40 75315 T C 41, RAE K+ 1IL-6 7K FAI%
T C 21, id I R 50 e £ T e AR G L B % ek 2 R
i S A R S, AR SRR o A DA Bl

el zfﬁ%ﬂmﬁﬁ?mﬁ%%ﬁmﬁﬂﬁlﬂ
PRty g AR e 0 1.5 mg/kg 171
fifiit, 1.5 mg/ (kg - h) 4 2 F AL W, HWFR
T AR R B R A R 2 A DA DG B ™ BN R
fiﬁjo ARG F Z-RE ARG HRV R &

WAL B [ F5 e, AKX AT B3 oAt X 4 HL B

Xfrité}kﬁi,ﬁémﬂﬁﬁﬁﬁﬁo

25 Lk #3221 DR AT RGN 45
FAREBEARG LFnu & LF/HF, {97852 B 42
T PR AR G .
S R
[1] HAASE O, LANGELOTZ C

duction of heart rate variability after colorectal resections [ J |-
Langenbeck’s Arch Surg, 2012, 397(5) ; 793 —799.
[2] RAIMONDI F, COLOMBO R, COSTANTINI kEy

, SCHARFENBERG M, et al. Re-

et al.
Effects of laparoscopic radical prostatectomy on intraoperative
autonomic nervous system control of hemodynamics [ J J%, Mi-
nerva Anestesiologica, 2017, 83(12) . 1265 — 1273.

[3] MAY S M, REYES A, MARTIR G, ef al. "Acquired loss of
cardiac vagal activity is associated, with“myocardial injury in
patients undergoing noncardiac surgerys, prospective observa-
tional mechanistic cohort study[ J]. BrJ Anaesth, 2019, 123
(6): 758 -767.

[4] VAN BILSEN M, PATEL H C, BAUERSACHS J, et al. The
autonomic nervous system as a therapeutic target in heart fail-
ure: a scientific position statement from the Translational Re-
search Committee of the Heart Failure Association of the Euro-
pean Society of Cardiology[ J]. Eur J Heart Fail, 2017, 19
(11): 1361 -1378.

[5] UGUR B, YUKSEL H, ODABASI A R, et al. Effects of in-
travenous lidocaine on QTd and HRV changes due to tracheal
intubation during sevoflurane induction [ J]. Int Heart J,
2006, 47(4) : 597 - 606.

[6] LEE C H, SHIN H W, SHIN D G. Impact of oxidative stress

linear versus non-linear

2020, 29(8):

on long-term heart rate variability:
heart rate dynamics[ J]. Heart Lung Circ,

1164 —1173.
[7] ANDERSON T A. Heart rate variability ; implications for peri-

[8]

[9]

[10]

[11]

[12]

[13]

(14]

[15]

[16]

[17]

[18]

[19]

[20]

operative anesthesia care[ J]. Curr Opin Anaesthesiol , 2017 ,
30(6): 691 —-697.

LIU X, RABIN P L., YUAN Y, et al. Effects of anesthetic
and sedative agents on sympathetic nerve activity [ J']. “Heart
Rhythm, 2019, 16(12) . 1875 - 1882.

MAZZEO A T, LA MONACA E, DI LEO R{ et al.) Heart
rate variability; a diagnostic and prognostic tool in anesthesia
and intensive care[ J]. Acta Anaesthesiol Scand; 2011, 55
(7):797 -811.

MATANES E, WEISSMAN A, RIVEIN Ay et al. Effects of
pneumoperitoneum and the steep “trendelenburg position on
heart rate variability and cerébral oxygenation during robotic
sacrocolpopexy[ J ]. J Minim Invasive Gynecol, 2018, 25
(1):70-75.

BEAUSSIER M, DELBOSyA, MAURICE-SZAMBURSKI A,
et al. Perioperatiyé) use ‘ofdintravenous lidocaine[ J].

2018, 78(12),1229 —1246.
KHAN A A, LIP.G Y H, SHANTSILA A. Heart rate varia-

Drugs,

bility in atrial fibrillation: the balance between sympathetic

and parasympatheti¢ nervous system[ J]. Eur J Clin Investig,
2019, 49(11) : el3174.

KASAEYAN NAEINI E, SUBRAMANIAN A, CALDERON
M'D,, et al.” Pain recognition with electrocardiographic features
in_poestoperative patients:; method validation study[ J]. J Med
Internet Res, 2021, 23(5) : €25079.

SESAY M, ROBIN G, TAUZIN-FIN P, et al. Responses of
heart rate variability to acute pain after minor spinal surgery:
optimal thresholds and correlation with the numeric rating
scale[ J]. 2015, 27(2): 148 -
154.

ANDERSON T A, SEGARAN J R, TODA

quency heart rate variability index:

J Neurosurg Anesthesiol ,

C, et al. High-fre-
a prospective, observa-
tional trial assessing utility as a marker for the balance be-
tween analgesia and nociception under general anesthesia[ J].
Anesth Analg, 2020, 130(4) : 1045 - 1053.
WEIBEL S, JOKINEN J, PACE N L, et al. Efficacy and
safety of intravenous lidocaine for postoperative analgesia and
recovery after surgery; a systematic review with trial sequential
analysis[ J]. BrJ Anaesth, 2016, 116(6) . 770 - 783.
WEIBEL S, JELTING Y, PACE N L, et al. Continuous in-
travenous perioperative lidocaine infusion for postoperative
pain and recovery in adults[ J]. Cochrane Database Syst Rev,
2018, 6: CD009642.

GROTE V, LEVNAJIC Z, PUFF H, et al. Dynamics of vagal
activity due to surgery and subsequent rehabilitation [ J].
Front Neurosci, 2019, 13, 1116.

SUN X, WEIZL, LIY Y, et al. Renal denervation restrains
the inflammatory response in myocardial ischemia-reperfusion
injury[ J]. Basic Res Cardiol, 2020, 115(2); 15

FOO I, MACFARLANE A J R, SRIVASTAVA D, et al. The use
of intravenous lidocaine for postoperative pain and recovery: in-
ternational consensus statement on efficacy and safety[ J]. An-

aesthesia, 2021, 76(2) ; 238 —250.

(R thdh: B 4H)





