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Abstract
Background: The present study aimed to assess the efficacy and safety of general anesthesia-assisted target-controlled plasma
infusion of lidocaine in patients with vocal cord polypectomy using a supporting laryngoscope.

Methods: In total, 80 patients undergoing vocal cord polypectomy using a supporting laryngoscope were randomly divided into an
intervention group and a control group; each group contained 40 subjects: both groups received general anesthesia; subjects in the
intervention also received an additional 3mg/L of lidocaine by target-controlled plasma infusion during induction and maintenance of
anesthesia; heart rate (HR) mean arterial pressure (MAP), propofol and urapidil consumption (Uradil, which is a blood pressure drug
that blocks alpha-1, is called Urapidi Hydrochloride Injection. It is produced by Germany, the enterprise name is Nycomed
Deutschland GmbH, the import drug registration number is H20090715, and it is widely used in China), recovery time, and cough
score (measured by Minogue et al’s 5-grade scoring method) during extubation, and throat pain score (measured by visual analogue
scale,[VAS]) after extubation and adverse events were recorded.

Results:Significant differences were observed in HR (P< .05) andMAP (P< .05) immediately after intubation (T2), immediately after
the operation starting to support laryngoscope exposure (T3), immediately after operation field adrenergic tampon hemostasis (T4),
and 5minutes after hemostasis (T5) between the 2 groups, and significant differences were also observed in HR (P< .05) before
intubation (T1). Moreover, significant differences were observed in propofol consumption (P< .05), urapidil consumption (P< .05),
cough score during extubation (P< .05), and throat pain score after extubation (P< .05). However, no significant difference was
observed in the recovery time (P> .05). Furthermore, no adverse events were detected in either group.

Conclusion:The results of this study showed that target-controlled plasma infusion of lidocaine can reduce propofol consumption
in patients undergoing vocal cord polypectomy by supporting laryngoscopy, and the hemodynamics are more stable and reduce the
coughing reaction in the wake period and throat pain after extubation without adverse events.

Abbreviations: AEs = adverse events, ASA = American Society of Anesthesiologists, HR = heart rate, MAP = mean arterial
pressure, VAS = visual analogue scale.
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1. Introduction
The duration of vocal cord polypectomy using a supporting
laryngoscope is relatively short, and is usually performed under
general anesthesia. It requires stable hemodynamics, rapid
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recovery, and sufficient postoperative analgesia. Traditional
general anesthesia requires deep anesthesia to reduce the stress
response caused by supportive laryngoscope exposure or
intraoperative nodal adrenalin, leading to prolonged recovery
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time. Numerous studies have shown that lidocaine can reduce the
pain sensation and cardiovascular response caused by the stress
response during surgery, and reduce the need for perioperative
pain and analgesia.[1–3] Therefore, it could therefore be an ideal
adjuvant to traditional general anesthesia; however, previous
studies were designed for continuous infusion of lidocaine at
varying rates based on body weight, and plasma concentrations
are not known, and target-controlled infusion can quickly reach
and stabilize the target concentration. It is simple, accurate, and
controllable. This study is intended to evaluate the efficacy of
general anesthesia assisted target-controlled plasma infusion of
lidocaine undergoing vocal cord polypectomy by supporting
laryngoscope. The primary outcome for analysis were the
intraoperative hemodynamic changes, including heart rate
(HR) and mean arterial pressure (MAP). The data were chosen
as the primary outcome based on previous experience of the
hemodynamic fluctuations of different operating nodes were
obvious. Secondary outcomes included propofol consumption
during anesthesia, urapidi hydrochloride injection consumption,
recovery time, cough score during extubation, throat pain score
after extubation, and adverse events.
2. Methods

This randomized controlled trial was approved by the medical
ethics committee of Ningbo Medical Center Li Huili Hospital.
This study was registered in the Chinese Clinical Trial registry
(ChiCTR2100042623) and was conducted at this hospital from
February 1, 2021, to March 31, 2021. Eighty patients were
randomly allocated to an intervention group or a control group at
a 1:1 ratio; all patients met the inclusion and exclusion criteria
and provided written informed consent.
This study included the patients under American Society of

Anesthesiologists (ASA) physical status I-II aged from 18 to 70
years, weight range from 50 to 80kg. All patients were scheduled
forvocal cordpolypectomybybracing laryngoscope. Patientswere
excluded if they were with a history of hypertension, diabetes,
severe arrhythmia, hepatorenal insufficiency, or lidocaine allergy.
This randomization was performed using a SAS 8.1 (SAS

Institute, Inc., Cary, NC) computerized number generator, and
the assignments were masked to the participants, investigators,
outcome assessors, and data analysts in this study; all researchers
and investors were trained before this study.
All participants in both groups received general anesthesia.

Specific methods: before intravenous rapid induction, the
intervention group was injected with 3mg/L of lidocaine by
target-controlled plasma infusion, and the control group was
injected with normal saline of the same volume. After routine
injection, 0.02mg/kg midazolam, 0.2mg/kg sufentanil, propofol
by closed loop target-controlled infusion (BIS50±5)were injected.
When BIS stabilized at 50±5, endotracheal intubation was
facilitated with 0.6mg/kg rocuronium. Anesthesia maintenance:
propofol closed-loop target-controlled infusion (BIS50±5) was
performed in both groups, and the intervention group received
target-controlled plasma infusion of 3mg/L lidocaine until the
end of surgery; the control group was pumped with normal saline
at the same volumetric rate; when intraoperative MAP exceeded
20% of baseline value, urapidil was administered to lower MAP.
HR and MAP were measured during surgery before induction

(T0), before intubation (T1), immediately after intubation (T2),
immediately after the operation starting to support laryngoscope
exposure (T3), immediately after the operation field adrenergic
2

tampon hemostasis (T4), and 5minutes after hemostasis (T5). In
addition, the duration of operation, consumption of propofol
and urapidi hydrochloride injection, recovery time, cough
score[4] [Level 1 was no cough; Grade 2 was mild cough (1–2
times) and the tracheal catheter was removed smoothly; Grade 3,
moderate cough (3–4 times); Grade 4, severe cough (5–10 times);
Level 5, agitation and the tracheal tube cannot be removed],
throat pain score [using the visual analogue scale (VAS)] after
extubation were recorded, and the possible toxic effects of
lidocaine, such as arrhythmia, circulatory inhibition, convul-
sions, delayed recovery, unconsciousness, paresthesia during
recovery, and other signs were considered as adverse events.
On the basis of the results of the pre-test, we assumed that there

was a statistical difference in HR between the 2 groups at T1, a=
0.05 and power=0.8. The minimum sample size was calculated
using PASS software with at least 24 patients in each group, and
considering the dropout rate and the acquisition of more
experimental data, we finally took 40 patients in each group
as the sample size.
In this experiment, (SPSS 20.0) was used for statistical analysis.

Continuous variables were expressed as the mean± standard
deviation and analyzed using the t test. Analysis of variance
(ANOVA) and Wilcoxon rank tests with relative risks and 95%
confidence intervals were used for data analysis. P< .05 was
considered significant.
3. Results

Eighty patients with polyps of vocal cord polyps who underwent
vocal cord polypectomy using a supporting laryngoscope were
initially recruited. No one were excluded. They were randomly
divided into an intervention or a control group; each group
included 40 patients, and all participants completed the trial.
The baseline characteristics of all the included patients in both

groups are summarized in Table 1. No significant baseline
differences in patient characteristics such as sex ratio, age, body
mass index, race, ASA status, or time of operation were detected
between the 2 groups (Table 1).
No significant differences in HR and MAP values were found

between the 2 groups at T0. However, there were significant
differences inHR at T1-5 between the 2 groups (P< .05, Table 2).
Moreover, there were significant differences in MAP at T2-5
between the 2 groups (P< .05, Table 2).
There were no significant differences in the recovery time

between the 2 groups (P> .05, Table 3). However, there were
significant differences in propofol consumption, urapidil con-
sumption, cough score during extubation, and throat pain score
after extubation (P< .05, Table 3). In addition, no treatment-
related complications were observed in either group.
4. Discussion

Lidocaine is a local anesthetic commonly used in clinical practice,
its price is low, and it belongs to amide type local anesthetic,
which has good effect on prevention and treatment of ventricular
arrhythmia, and has obvious excitatory and inhibitory biphasic
effect on central nervous system.When blood drug concentration
is low, analgesia and pain threshold are increased.[5,6] As the
dose increases the effect or toxicity increases, the subtoxic
blood drug concentration has an anticonvulsive effect, and
convulsions can occur when the blood drug concentration exceeds
5mg/L.[7] Therefore, in this study, the plasma target-controlled



Table 1

Patients characteristics at baseline.

Intervention group Control group
Characteristics (n=40) (n=40) P

Age, yr 45.7 (10.8) 44.5 (9.6) .61
Gender(male/female) 19/21 23/17 .37
Body mass index, kg/m2 22.3 (1.2) 22.3 (1.1) .37
Race
Han ethnicity 40 (100.0) 40 (100.0) 1.00
ASA status (I/II) 17/23 14/26 .50
operation time, min 8.9 (1.3) 8.4 (1.4) .09

Note: Date are presented as mean± standard deviation or number (%).
ASA=American Society of Anesthesiologists.

Table 3

Outcome measurements in consumption of propofol, urapidil,
recovery time, cough score, and post-extubation sore throat score
during perioperative period.

Intervention group Control group
Variables (n=40) (n=40) P

Propofol consumption, mg 263.1±32.4 317.2±28.2 <.001
urapidil consumption, mg 0.8±1.8 7.1±5.3 <.001
recovery time 16.3±2.9 16.7±2.9 .57
cough score 1.9±0.6 3.5±0.6 <.001
post-extubation sore throat score 1.3±0.6 2.2±0.7 <.001

Note: Date are presented as mean± standard deviation.
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concentration of lidocaine (3mg/L) was used as a safe low-dose
concentration.
The results of this study indicated that continuous intravenous

target-controlled plasma infusion of lidocaine could reduce the
intraoperative dosage of propofol and is beneficial to hemody-
namic stability; exposure of the pharyngeal cavity by supporting
laryngoscope can result in severe stimulation, poor anesthesia
depth control or poor application of vasoactive drugs can lead to
significant fluctuations in blood pressure and HR, and the
application of intraoperative nodule adrenalin, which can
promote the occurrence of cardiovascular and cerebrovascular
events.[8,9] In this study, the stress response induced by surgery
was not countered at the cost of deepening the depth of
anesthesia. BIS value in both groups was set between 45 and 55,
which was a more appropriate anesthesia depth,[10,11] which
could not only avoid intraoperative awareness, but also avoid the
delay of awakening caused by explosive suppression of brain
waves. In this study, target-controlled plasma infusion of
lidocaine reduced the dosage of propofol compared with the
control group, and urapidil supplementationwas also reduced, so
the blood pressure and HR became more stable, which was
Table 2

Outcome measurements in HR, MAP during the period of the
surgery.

Outcome measurements
Intervention group Control group

Time (n=40) (n=40) P

T0
HR 81.9±6.4 82.4±6.1 .71
MAP 93.6±6.4 94.0±6.0 .75

T1
HR 81.4±7.1 89.0±7.8 <.001
MAP 78.5±7.6 81.0±5.4 .10

T2
HR 74.0±6.7 92.1±7.5 <.001
MAP 76.1±7.8 93.0±7.9 <.001

T3
HR 80.0±7.1 98.8±7.7 <.001
MAP 78.1±8.0 104.2±5.9 <.001

T4
HR 80.5±6.5 101.8±7.3 <.001
MAP 79.0±7.4 110.9±7.0 <.001

T5
HR 77.6±7.5 96.3±8.0 <.001
MAP 79.1±6.9 108.7±4.9 <.001

Date are presented as mean± standard deviation.
HR=heart rate, MAP=mean arterial pressure.
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consistent with the research results of Forster et al[12] during the
application of lidocaine in colonoscopy, suggesting that 3mg/L
plasma concentration could inhibit the central nervous system
and resist injury.
In this study, there was no significant difference in recovery

time between the 2 groups of patients, which may be due to the
short operation time, not exceeding the half-life of rocuronium,
which affected the results to a certain extent. This is also the
defect of this study. But the resurgence of the intervention group
has better quality, show the awakening period choking cough
score is lower, more stable hemodynamics, and sore throat score
lower after extubation, prompt continuous pump injection of
lidocaine partly inhibits the trachea cardiovascular reaction and
cough reflex, both at the same time calm analgesic action, can
improve and increase patient satisfaction. Harnaya Yoshihiro has
shown that intravenous lidocaine can only partially block the
airway response, and it is suspected that peak plasma lidocaine
concentrations and the timing of their occurrence differ
significantly depending on the airway site being applied[13];
However, in this study, this defect was avoided, and the plasma
concentration was stable and continued until the end of surgery,
so the effect of blocking airway response was theoretically better.
In this study, the intervention group was also observed to
significantly reduce intravenous pain. Clinical, the static note
during propofol, and the interaction between rocuronium in
patients with pain at the injection site make the patient produces
bad feelings, even if consciousness disappeared after the pain is
still there, characterized by hand and body dynamic stress
response, and even affect the hemodynamic stability, this research
through the pre injection of lidocaine have played an important
role in prevention of injection pain, also can explain the induction
period more stable hemodynamics. At present, the principle of
lidocaine intravenous analgesia is still unclear. Considering the
comprehensive effect of various factors, besides the effect on
sodium channels,[14,15] it also involves the direct or indirect
effects on different receptors and pain conduction path-
ways,[16,17] including Effect of muscarine antagonists; Glycine
receptor inhibitors; Reduces the production of excitatory amino
acids; Reduces the production of prothrombin A2; Promotes the
release of endogenous opioid substances; Reduces the production
of neurokinin; Promotes the release of adenosine triphosphate;
Effects on central sensitization; and in physical pain, intravenous
lidocaine has a peripheral analgesic effect. The production of
laryngopharyngeal pain after vocal cord polyp is caused by the
release of local inflammatory factors, resulting from surgical
trauma, stress response caused by supporting laryngoscope, and
throat insertion during endotracheal intubation. Studies have
shown that systematic lidocaine therapy has anti-inflammatory
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effects in many diseases and can effectively inhibit the
inflammatory process.[18] In study by ZHENHAI LIU et al, it
was found that plasma IL-6 increased after laryngoscopy
insertion. We speculated that target-controlled plasma infusion
of lidocaine at 3mg/L could inhibit the laryngoscopy-mediated
inflammatory response; patients with vocal cord polyp surgery,
clinical need to wake up completely, in order to avoid inhalation
of blood and oropharyngeal secretions, many authors have
proved that lidocaine provides efficient analgesia without any
serious side effects and complications, which can effectively avoid
the traditional analgesia method of sedation, dizziness, respira-
tory depression, nausea, vomiting, and stomach discomfort.[4,5]

In this study, the above adverse reactions and toxic reactions of
related local anesthetics, such as arrhythmia, circulatory
inhibition, convulsions, delayed recovery, unconsciousness,
and paresthesia during recovery were still not found.
In conclusion, target-controlled plasma infusion of lidocaine

can reduce the consumption of propofol in patients undergoing
vocal cord polypectomy by supporting laryngoscopy, and the
hemodynamics were more stable, and reduced the coughing
reaction in the wake period and throat pain after extubation.
The plasma concentration of lidocaine set in this study was

only 3mg/L, with a single concentration.Whether a lower plasma
concentration can achieve a stable anesthetic effect requires
further study.
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