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PEAr B R /D A R 8 LS AR L (visual analogue scale, VAS) TE4r A B KW . A U O8RS BHE, R
RO RE SN, HR TARSGHEN T5 AR EHANREEAERERERTENEH AR ESASITEERE
SCCP<C0. 05) , B A5 IR] (A1 ]« B RIS BARE I 22 5 B 4e 12 3 L (P>>0. 05) . BEBT A 4L, 3 41 VAS 34 2 S It
wE R MR g i R ] 25 B A it L (P<C0. 05) L ] AL TA] « BRI AR AR 2 R LG E (P>
0.05), T2 B} 5] & 4H 1F % O8] 9 59 7 £ {8 (average NN interval duration, AVNN) & K F i 5771 & 2H A1 7= 7
LTS5 B IR 4] AVNN {82/ T8 A AL, 4100 22 508 et 24 5 L (P<<0. 05) , B & F] 4L H] « B A5 0] 22
HAEMZES G E X (P>>0.05) , BB [R5 4k, AR 0] 4 41 & 000 06 {8 IR A 04 {6 R 58 T e )5 N R @ 3, 76 T2
Ao 1 2H 7 A0 G L AV A3 06 8 2 v 1 P R A R i R L AR i R VA e i SRR B R A RIS
X (P<C0.05), fRAHAARPEMECEHT T1 FHIPKE 3000 BARS TEAEH, ERARITHFEL(P<
0.05), £5I& FFAE N 8T NEME AT 4 B0 5K AR W 47 R % b R AT #8 KR A 2 R 1.5 mg/kg i fif it 20 min, R
1.5 mg = kg '« h "4E¥F AR A G MR PR BB R R R R EEOR A A AR BAE R AA R
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Effects of intravenous infusion of lidocaine for percutaneous endoscopic
lumbar discectomy in monitored anesthesia care
TIAN Yu', ZHANG Lei', YANG Ge', JIANG Li', ZHANG Long®*, ZHANG Dong'”
(1.Department of Anesthesiology, Hebei General Hospital » Shijiazhuang 050051, China;
2.Department of Orthopedics, Hebei General Hospital » Shijiazhuang 050051, China)

[Abstract] Objective To explore the optimal dosage of intravenous lidocaine in monitored
anesthesia care (MAC) for percutaneous endoscopic lumbar discectomy (PELD). Methods
Patients undergoing PELD in MAC from September 1, 2024 to February 1, 2025 in Hebei
General Hospital were randomly divided into three groups: low-dose group (0.5 mg/kg, L
group) . medium-dose group (1.0 mg/kg, M group) and high-dose group (1.5 mg/kg, H group).
Lidocaine loading doses of 0.5 mg/kg, 1.0 mg/kg and 1.5 mg/kg were administered intravenously
within 20 min before the initiation of the surgery, and then maintained at a dose of 1.5 mg *

kg™ « h™' until the end of the surgery. The narcotrend index (NTI), Ramsay score, modified
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observational assessment of alertness and sedation score (MOAA/S score) , visual analogue scale
(VAS) score before administration (T1), at the initiation of surgery (T2), at 0.5 h after the
initiation of surgery (T3), at 1 h after the initiation of surgery (T4) and at the end of surgery
(T5) were recorded. The data of electrocardiogram signal were collected during surgery, and
At T5, the L group showed a
significantly lower NTI compared with the H group., suggesting significant differences (P <C

heart rate variability was calculated after surgery. Results

0. 05). No significant effects were observed in interaction between time points and time points
between groups (P >>0.05). The VAS scores in all three groups exhibited a rise-then-fall trend
over time, with significant difference in interaction between time points (P<C0.05), but no
significant difference was found in interaction between groups and time points between groups
(P>>0.05). At T2, the L group exhibited significantly shorter average normal-to-normal interval
duration (AVNN) than both the M group and the H group (P<C0.05), and maintained this
significant difference compared with the H group at T5 (P<C0. 05). No significant difference was
found in interaction between time points and time points between groups (both P>>0.05). Over
time, both the high-frequency and low-frequency peaks in the L. group showed an initial increase
followed by a decrease. At T2, the high-frequency and low-frequency peaks in the L. group were
significantly higher than those in the M group and the H group. The significant difference was
found in interaction between time points and time points between groups (P<C0.05). The
incidence of intraoperative hypertension (30% higher than the mean arterial pressure at T1) in
the L. group was higher than that in the H group, and the difference was statistically significant
(P<C0.05). Conclusion
1.5 mg/kg and an intraoperative maintenance dose of 1.5 mg *« kg ' « h™' for PELD in MAC can

Preoperative intravenous infusion of lidocaine at a loading dose of

effectively alleviate intraoperative pain and maintain the patient’s conscious and calm state to
cooperate with the operator, which is safe and effective.

[Key words] diskectomy; endoscopy; anesthesia; lidocaine
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i F TE Jay T8 IR T BT JRR T O 42 2 I R 2R
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2R R — P i %0 e 26 R TR IR 2L BR T TR
VI JRR B R e 22 BEL Y DA Sb i JO VR S TR 9T =
DG H AR K I R AF 9% & B ik vk S R 2 R
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FFE M APRMER 105 B, 9 B 82 K0 ik

1T 5% T U HERR A A 96 Bl . A B
AR Al T Ik B 3 ) 22 R DR A0 A i 04 S [ BE AL 23 SR AR
A (0.5 mg/kg) 4l . & (1.0 mg/kg) 4 . 5 | &
(1.5 mg/ke) 4l . B4 32 i, PP A &3 TR
FARAE T, 3 A MR AR IR T A T ORI
] 22 3 TG T2 L (P=>>0.05) , HA 0l Hedk, BE 5
M Z MEZFrHAERZ, ZR A58 X
(P<<0.05), W#EI1.

z1 SHAERBERILE
Table 1 Comparison of the basic conditions among the three groups
(n=32)

20 51 WE gL Y Fy(r+s5,%) REFEE(x +5) FARIE (£ +5,min) FlZFHEE(F+ts,mg)
G5 2 21 17(53.12) 50.8249.65 26.8744.01 105.53410.39 165.25+10.28
LRblE=¢i| 19(59.38) 49.53+11.23 26.8044.13 109.53+15.55 195.65+12.53"
[l 18(56.25) 49.58+11.53 27.74+5.41 101.58+13.35 225.74411.12* %
X2/F {H 0.969 0.001 0.116 1.274 164.700

P {d 0.622 0.999 0.891 0.536 <£0.001

* P {H<C0.05 5% k4l L
1.2 i BEHAT RIS, @0 W%, 5
FEWAA 2 L/min, 3% 2k W DU R i 4 6 R EE O
F, P JRR e o A K0 (] 7 D0 8 DG 1 il oty of s

FARIFEEHET 20 min AR HE 73 20 17 00 & Dk 5 13
i, =4 0.5 mg/ kg HPFHIEAH 1.0 mg/kg.
SR EA 1.5 mg/kg, RPHPL 1.5 mg« kg™ '«
h AR AE

FARIFGET BREATE C B X LHLER T
AT AR Bt ) £L 25 28 5 kAT 32 2 982 11 Jmy 78 JRR 1
JHRZG 2% FlZ KK 10 mL.,0.75% % Uk K A
10 mL FIZE BEE K 20 mL 41 B0R A4, BIK 4G T
20 mL,
1.3 WEHER  ICR S A (T T ARIF4h if
(T2) \FARIFH 0.5 h(T3) . FARIF4H 1 h(TH T
AREEHEF CTS) [ BRI #4650l . Ramsay PF 43 . 24
R % 5/ % W 4 ( modified
assessment of alertness and sedation, MOAA/S #F
A1) I AR 8 AR 4L (visual analogue scale, VAS) #F
P2 sl (15 ST INEE <SG 111 =4 1 S = 3 € 7
0 AR IR AR (ADS232, To 8 I T I BB AT BR A A
To®) KU, B A B G & 5 min, A5 F ]
PhysioZoo F & 3 & 0 R A 7 P Cheart rate
variability, HRV) #§ . i s& A v & il & L I i
Je OBt 3 /0 it G R RROR O Kk SRS R
FCRE RGO o R P T 0 5 v rl, 1 R R R
Wl & 45 (MT monitored Technik GmbH 8
Co.KG,Narcotrend-Compact, 2 5 ) il & , & [l 0~
100, 100~95 A% e, 94~ 80 g% BE4H . 79~ 65

observational

# P {H<0.05 5 il ik 41 H A (SNK-g K 50D

D H IR L 64~ 13 DY BRI 12~ O it 38 JRR e

MOAA/S PE4r 8l 0~5 43,5 43 Be % 1F % M
B NLIEH 54 43 BEAE IE R VA RV B3 4
it SN R AT OB, AT BE LA 2 A 3N
WANBE N o 5 B BE 0 I B 1 S8 A A O 5 1 3« AR
Xof 05 5 P AT B s T 2l B S P B R 5 0 3 s )
ER TN &g

Ramsay i 38 H T PP Al 8 % 09 B # K7,
R 0~6 43, Hort 0~1 43 RORBLFR B8R,
2~4 RN AR, 5~6 /o Fonad B

VAS VP45« AfE 9 9 9 BE D1 43 RODF Al 9% 9 72
JE,0 43 RIRTOI 5 10 43 R R 5 v 8] 78 o3 R oR AN
[7i) 2 B2 1 P2 5 R 1T R A ik

HRV $5 % 73 H7 « i S50 0850 dal . i 38 £ Of 3 T
S B 5 e N S U N A TR O SR
(average NN interval duration, AVNN) | IE % .0 ##
(8] #H /%) A% M 22 (standard deviation of NN interval
duration, SDNN) | AH < 1 0 4 5] 11 =2 1] /4 347 75 AR
i 4 % 5 (the square root of the mean of the sum
of the squares of differences between adjacent NN
intervals, RMSSD) DA M AH %R 8] b 25 46 # i =50 ms
B A 4> b (percent of NN interval differences
greater than 50.0 milliseconds,pNN50) 4, Jifs 5
trAd 45 5 40 (power in the high frenquency band,
HF) (3% 0.15~0.40 Hz) & (power in the low
frenquency band, LF) (I 0.04~0.15 Hz); HF
W58 ( peak frequency in the HF frequency band,
HF PEAK); LF &4 ( peak frequency in the low
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frequency band, LF PEAK) ; HF il # # 0 & &l 32
e 2T ARt O R o (1 O ol B S R g
A ]

1.4 Siit2gdrvk B SPSS 23.0 43t 8444 #r
Bl . OB RCR L R U7 22 50 . SNK-¢
o 36 RN EE A 0 O 25 3 B L THECROR LR AR X K
3., P<<0.05 HZERAGITERE X,

2 & S

2.1 FRMEHIREC T ORGSR TS5, AR5 & 4 Y
SRR A S R E B E R T R AL AR R A S

TR (P <C0. 05) , B g (8] CAL (]« B A (] 58 BAR
2R G2 X (P>>0.05), L% 2,

22 MOAA/S 4> Ml Ramsay fHEE2 3 4
MOAA/S $PE43 1 Ramsay 28§ PF 43 41 18] | B 5 18]
Al - B EEHEZR LRITERE L (P>
0.05), W% 2,

2.3 VASTF4r  BlBTEIZE4L, 3 240 VAS 450 2 %
THiE 5 T R a3 i s ) 22 2 A e 2 L (P<<
0.05) A1) (ZH[H] « B 5 0] 28 B AR 22 % G 1t 2%
HX(P>0.05), W#E2,

K2 3HKREEHEBIEE .MOAA/S T4 .Ramsay $HERIT 4 \VAS £ 4 EE R

Table 2 Comparison of narcotrend index, MOAA/S score, Ramsay sedation score, VAS score among the three groups

[n=32,M(QR)]

15 INLTEREi=E 8
T1 T2 T3 T4 T5
I a4 98.00(2.50) 98.00(3.50) 97.00(4.50) 97.00(2.50) 96.00(3.00)
rh ) k2 99.00(3.00) 98.00(1.00) 97.50(2.50) 98.00(1.20) 99.00(1.00)
i a2 98.50(1.00) 99.00€0.70) 98.00(1.70) 99.00(1.00) 99.00(0.50)
2] F {=2.800 P {5 =0.048
o 5 1] F {=1.702 P f=0.199
ZHTE] - ] F {=0.880 P {=0.472
a1 MOAA/S W4 (43)
T1 T2 T3 T4 T5
IG5 2 41 5.00(0.00) 5.00€0.00) 5.00(0.00) 5.00€0.00) 5.00(0.00)
w2 5.00€0.00) 5.00€0.00) 5.00€0.00) 5.00€0.00) 5.00€0.00)
e 77 2 4 5.00€0.00) 5.0000.00) 5.00€0.00) 5.0000.00) 5.00€0.00)
2 ] F {fi=0.000 P {i=1.000
if 253 1] F {=0.000 P {=1.000
ZH[A] - ] F {=0.000 P {6=1.000
a0 Ramsay 81 #1145 (43)
T1 T2 T3 T4 T5
AR5 4t 41 2.00€0.00) 2.00€0.00) 2.00€0.00) 2.00€0.00) 2.00€0.00)
rh ) 2 2.00€0.00) 2.00€0.00) 2.00€0.00) 2.00€0.00) 2.00€0.00)
AR A 2.00(0.00) 2.00€0.00) 2.00(0.00) 2.00€0.00) 2.000.00)
2 1] F {=0.000 P {=1.000
Hif 253 1] F {6=0.000 P {H=1.000
ZH [H) « B A7 1] F {§=0.000 P fH=1.000
.- VAS T4 (4
Tl T2 T3 T4 T5
A5 e 41 0.00€0.00) 4.50(5.00) 1.00(3.00) 1.50(3.00) 0.50(2.00)
rh ) 20 0.00(0.00) 3.00(5.00) 1.00€0.10) 0.50(3.00) 0.30(1.00)
A 0.00(0.00) 2.50(4.00) 0.50(1.00) 0.00(0.00) 0.20(1.00)
2H [ F {H=1.097 P f=0.352
s 13 [ F{=3.196 P f§=0.017
A [A) « B A F {=0.712 P {5 =0.680
2.4 AVNN T2 #f fEFI 4 AVNN AR EMCT  RMSSD.pNN50 4[] | B} 5 (8] 241 8] « 0 g5 8] 58 B

Hh 30 2 2H s ) 20 L T5 B L IR 20 AVNN (52
ENTEAlaEa, dm2ERARIF¥E X (P<
0. 05) , i pii [ 4L [B] « B 057 1) 28 B 22 57 4 it
X (P>0.05), L% 3,

2.5 SDNN. RMSSD. pNN50 3 41 SDNN,

ERZ R RG22 E L (P>>0.05) . ILE 3,

26 HFE.LF 34 HF.LF ZH[a) B 55 6] (4 [a] « )
M BEAEH 2% B8 L (P>0.05), I
4,

2.7 HF PEAK.LF PEAK  Fifi isf [8] 2% £k, , fI% 71 &
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4 HF PEAK.LF PEAK 2 %755 F A H,
1E T2 B ,L 41 HF PEAK.LF PEAK &2 & F 97|

Table 3 Comparison of AVNN,SDNN, RMSSD, pNN50 among the three groups

= s = 2 1 e 51 = = B £ =1 v
YEM 25 A G124 78 L (P<<0.05), IL3k 4,
% 3 348 AVNN.SDNN.RMSSD.pNN50 Lt %

(n=32,x *+s)

AVNN
21 51
Tl T2 T3 T4 T5
AR5 4 41 458.31+69.8 409.2+94.8 435.61+81.8 420.44-89.3 413.8494.2
rhf)  2H 484.3483.2 493.2471.4 492.6465.0 485.24+51.8 480.5455.9
A 499.94+63.9 515.5448.0 499.4461.8 487.5465.5 497.9453.6
2H [ F {=4.182 P {E=0.010
i 45 i) F {§=0.685 P fi=0.545
ZH 18] « W) 1A F {=0.677 P {i=0.648
SDNN
26 5 — — . = =
Il T2 I3 T4 5
AR5 2 41 20.146.9 19.648.9 22.048.9 20.5+8.2 21.549.2
R A 21.1+9.1 23.94+9.4 21.1+6.8 29.0413.7 29.6+11.9
[ 25.4+11.5 27.2+9.8 23.5+10.6 21.0+10.2 24.4+10.9
2H [ F {i=o0.101 P fH=0.904
Fif i ] F {i=0.221 P {5 =0.804
ZH 18] « B 1A F {=0.387 P {=0.384
il RMSSD
Tl T2 T4 T5
A5 2 41 13.146.4 11.645.2 13.545.8 12.243.2 10.943.4
rh ) 2 10.545.2 12.043.8 11.343.8 12.843.9 13.243.9
=l 13.8+7.9 13.8+6.1 11.44+5.9 11.0+5.9 11.7+6.1
2 7] F {i=1.603 P {i=0.217
5[] F {i=2.867 P {=0.079
ZH [H] « B R 1] F {i=1.828 P {i=0.104
41 51 — = - =
Il T2 T4 5
5] 4 1.3£0.6 0.840.3 1.1£0.5 1.3£0.7 1.4%£0.2
w2 0.940.4 0.740.2 0.840.4 0.940.4 1.04+0.2
e ¥ 2 1.240.5 0.7+0.1 0.540.1 0.740.5 0.64-0.2
2 1] F {=2.384 P {H=0.056
i 253 1] F {i=2.091 P {=0.063
ZHTE] - ] F {i=2.082 P {=0.076

Table 4 Comparison of HF,LF,HF PEAK,LF PEAK among the three groups

* 4 348 HF.LF.HF PEAK.LF PEAK tt%&

(n=32,x *s)

HF
2190 — — — — —
Il T2 I3 T4 5
AR5 4 41 86.2+17.2 74.6+10.3 87.9+17.2 100.3430.4 98.4+20.8
R A 62.4+18.5 76.3+14.5 69.74+17.4 73.2+12.2 81.3+16.5
=l A 144.5+34.8 97.8+21.7 88.8423.3 82.7+10.4 101.0+23.0
2H [ F {£=3.010 P fH=0.072
sy F {§=2.876 P {i=0.107
ZHIH] « B g 1] F {i=2.407 P {H=0.172
1 51 Lr
Tl T2 T3 T4 T5
A5 2 4 69.8+12.5 84.04210.3 102.4+27.6 104.7426.7 180.74:32.6
R 126.7427.2 147.34+24.4 124.2421.4 156.9427.4 158.34-28.3
o 7 2 169.034.6 162.14+32.2 135.7+£32.2 115.4426.1 140.9430.0
2H [ F {5=0.585 P {6=0.205
Fiof i 1] F {=0.234 P {=0.916
2 18] - B 1R F {=2.603 P {=0.089
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x4 (%)
a5 HF PEAK
T1 T2 T3 T4 T5

I3 = 41 0.3240.11 0.93+0.23 0.26-0.09 0.3140.12 0.25+0.08
rf R A 0.2140.14 0.22+0.10 0.280.05 0.26+0.09 0.32+0.12
1o 7 2 0.34+0.13 0.3140.06 0.290.14 0.27+0.11 0.3440.09
28 1] F {i=2.154 P {f=0.049

Bf 5 1) F {=2.309 P {=0.033

ZHJH] « ] F {§=2.867 P {=0.027

LF PEAK
215
T1 T2 T3 T4 T5

I L 0.1240.02 0.91+1.21 0.09+0.03 0.1440.14 0.1440.11
w2 0.080.02 0.08+0.02 0.08+0.02 0.07+0.02 0.09+0.03
1o ) 2 0.080.02 0.08+0.02 0.0970.03 0.097+0.03 0.09+0.03
2 1) F {=3.140 P {=0.038

i 5[] F {§=3.492 P fi=o0.011

ZHJH] - ] F {=3.371 P {=0.002

28 AR 3 H L% (KT 50 K /min) . A e R I AT DL B A A A ] B % Ay Y XL AR

RO R R A S A AR A ] L HK 22 S TS T
X (P>>0.05), fRF &4 A P& E T T1F
B gk Ik 30000 & A A T i) i 4L 22 A gt
R X (P<0.05), W% 5,
x5 3IHAFARRNELE
Table 5 Comparison of adverse reactions among

the three groups
(n=32. 1%, %)

4151 BARRA  LEhidgE REGL o Il
AR5 4 41 5(15.63) 2(6.25) 3(9.38) 10(31.18)
R A 5(15.62) 2(6.25) 4(12.52) 5(15.45)
A 6(18.78) 3(9.38) 4(12.45) 2(6.37) "

pER ) 0.150 0.308 0.205 7.005

P {H 0.930 0.861 0.905 0.037

* P fH<C0.05 S5 4 A O %0
3 @

Wt ol 1) T AR R D 3 B B A0 B Y A R fil
PELD {fi 7 JEAE (8] 25 2 HE #OR 82 el . % TR
HATDEIR BN/ o 22450 07 DRI e R A I W A2 e 25
AR o FEAE ] 5V BR AR Hh L S g G st 2 Y B 22
R, T BURE TR ZUPE AR o Bl 2 R 2 2 i
N RETCIE FE O A VR P O T BE S BUE L VK
I s I R 400 A 45 R RS R O R R 7 R BRI
P, 75 B B — P53 1 259 L 78 TR G R v s
S IR AP TR IR A A1) ] P 0 Z RE L 3 ] LR
PEEERRCR . R Z AR DI 22 T R SRR I L b 22 B
i MR YT B HR R . EIKEE R 2 R H e ]
G IR S DB SR LIV AV o 47 A S S (ELAS 10 o
M T A I s L R i R S0 4 0 P ke 3 4
FOBOR BP0 ) 2 PR Dk e S5 S e £ 59
RN 2 07 AR — A A R [ Y M 2

FH . A 25 v B ) 22 % TR T il AR R B4R L 0
W B R, AR R 2R DR 24 808 D 2R L R TR
TR i > 2 mg/kg B, F 245 [4] Ifi 24 vie 5 44 ot
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