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Objective: Propofol-based sedation has been widely used for gastroscopy, but the risk of respiratory suppression in elderly patients 
should not be overlooked. Intravenous (IV) lidocaine during surgery can reduce the demand for propofol and the incidence of 
cardiopulmonary complications. We examined whether IV lidocaine reduces the dose of propofol and the occurrence of adverse events 
during gastroscopy in elderly patients.
Methods: We conducted a prospective, single-center, double-blind randomized controlled trial in elderly patients aged ≥65 years with 
ASA I-II. Subjects were randomly assigned to the lidocaine group (Group L, n=70), who received IV 1.5 mg kg−1 lidocaine followed 
by a continuous infusion of 4 mg kg−1 h−1 lidocaine, or the normal saline group (Group N, n=70), who received an equal volume of 
saline in the same way.
Results: IV lidocaine reduced the total and maintenance propofol dose in Group L (p<0.001), with no significant effect on the 
induction dose. The incidence of intraoperative hypoxia (p=0.035), emergency airway management events (p=0.005), duration of 
gastroscopy (p<0.05), consciousness recovery time (p<0.001), and postoperative pain (p=0.009) were all reduced in Group L. Patient 
(p=0.025) and gastroscopist (p=0.031) satisfaction was higher in Group L. Intraoperative hemodynamic parameters, the respiratory 
rate, the incidence of sedation-related events and anesthesiologist satisfaction were similar between the two groups.
Conclusion: IV lidocaine can significantly reduce the amount of propofol, the incidence of hypoxia and postoperative pain during 
gastroscopy in elderly patients, with a higher patient and gastroscopist satisfaction.
Keywords: lidocaine, propofol, gastroscopy, elderly patient, sedation

Introduction
Gastroscopy is one of the most important tools for diagnosing upper gastrointestinal diseases, but nausea, vomiting, and 
other adverse reactions during the examination make it difficult for many patients to cooperate effectively, especially for 
the elderly who are more prone to dangerous events.1 With rapidly developing anesthesia techniques and the spread of 
the concept of comfort care, painless gastroscopy has gradually replaced traditional gastroscopy.2

Propofol has gradually become the most common sedative-hypnotic drug used in painless gastroscopy due to its rapid 
effect, short half-life, and good sedative effect, but it has disadvantages such as a weak analgesic effect and suppression 
of respiratory and circulatory systems. In particular, the degeneration of heart, brain, lung, and other organ functions, 
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poor tolerance to anesthetic drugs, and many concomitant diseases in elderly patients make the degree of anesthesia 
difficult to control and the risk of anesthesia higher, which to a certain extent limits the application of propofol in 
gastroscopy in elderly patients.3 In addition, hypoxemia caused by propofol sedation remains the main cause of 
procedural sedation and analgesia (PSA) complications.4,5 The use of propofol combined with other drugs to reduce 
the risk of PSA complications has been widely studied. For instance, the combination of dexmedetomidine and propofol 
has been used to reduce propofol doses during endoscopy.6 However, IV dexmedetomidine may cause bradycardia and 
hypertension, endangering the safety of the patient.7 Currently, opioids such as sufentanil combined with propofol IV 
anesthesia are more commonly used in gastrointestinal endoscopy.8 However, opioids are not suitable for elderly patients 
due to their susceptibility to respiratory depression, hypotension, and other cardiovascular adverse events. Therefore, 
there is still a need to find a more appropriate sedative to combine with propofol for performing clinical gastroscopy in 
elderly patients.

Lidocaine, an amide local anesthetic, is a potential complement to propofol sedation. During surgery on the viscera, 
IV lidocaine is beneficial.9 IV lidocaine alleviates visceral pain in experimental animals as well as abdominal pain in 
humans.10,11 In addition, Labaille et al showed that IV lidocaine enhanced the ventilatory response to carbon dioxide in 
healthy subjects.12 Forster et al showed that IV lidocaine with ketamine during colonoscopy reduced the demand for 
propofol by 50%.13 Therefore, lidocaine in combination with propofol has been applied as a strategy to reduce the total 
propofol demand in sedation. However, there have been no studies reported in the literature on the effect of IV lidocaine 
on intraoperative propofol dose and the incidence of perioperative adverse events in elderly patients undergoing 
painless gastroscopy. In elderly patients undergoing painless gastroscopy, we hypothesized that IV lidocaine would 
reduce the propofol dose and the incidence of perioperative adverse events. Therefore, we conducted a prospective, 
double-blind, randomized controlled trial to investigate whether IV lidocaine infusion would reduce the overall need for 
propofol on top of propofol sedation and to assess the safety of IV lidocaine applied to painless gastroscopy in the 
elderly.

Method
Study Design
This was a single-center, patient-and-investigator blinded, randomized trial conducted at Shanghai East Hospital, Tongji 
University, enrolling elderly patients undergoing painless gastroscopy. The study performed conducted between 
July 2021 and April 2022. The study protocol received ethical approval from the Ethics Committee of Shanghai East 
Hospital [No. 2021 (047)] and was registered with the Chinese Clinical Trials Registry (ChiCTR2100048878) on July 19, 
2021. Participants were asked to sign an informed consent before enrolling in the study. This study complied with the 
Declaration of Helsinki and the guidelines for reporting parallel group randomized trials, the Consolidated Standards for 
Reporting Trials 2010 (CONSORT).14

Participants
From July 2021 to April 2022, eligible elderly patients who underwent painless gastroscopy were evaluated for inclusion. 
Inclusion criteria: (i) age ≥65 years; (ii) patients undergoing painless gastroscopy; (iii) ASA I-II. Exclusion criteria: (i) 
Arrhythmia with II- or III-degree atrioventricular block. (ii) severe hepatic, or renal dysfunction; (iii) chronic obstructive 
pulmonary disease and recent asthma attacks, or hypoxemia; (iv) central nervous system disease or neuropsychiatric 
disorders such as epilepsy; (v) gastrectomy history, or full stomach and upper gastrointestinal bleeding; (vi) use of sedatives, 
sleeping pills or analgesics for>3 months; (vii) allergy to lidocaine; (viii) refusal to sign the informed consent form.

Study Protocol
The patients were randomly divided into Group L or Group N by the random number table method. The patient grouping 
was known only to the nurse anesthetist and research assistant in charge of the draw; neither the patient, the 
anesthesiologist, nor the gastroscopist were aware of the patient grouping. Study medications were dispensed by the 
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anesthesiologist, who was not involved in patient care or the collection of study variables. Unmarked medications were 
given to the anesthesiologist who performs the sedation by the nurse anesthetist according to the patient grouping.

The subject patients routinely fasted for 8 hours before painless gastroscopy, the peripheral veins of the right upper 
limb were opened at the gastrointestinal endoscopy center, and 50 mL of sodium lactate Ringer’s solution was slowly 
dripped, and oxygen was administered via nasal cannula (2 L min−1) while lying on the examination bed in the left lateral 
position. The heart rate, blood pressure, electrocardiogram, and pulse oximetry were detected and recorded after the 
patient rested for 15 minutes.

Patients in Group L were administered intravenously a bolus dose of 1.5 mg kg−1 lidocaine followed by a continuous 
infusion of 4 mg kg−1 h−1, then 1.5 mg kg−1 propofol was injected slowly until consciousness was lost. In Group N, 
patients were administered an equal volume of saline by IV injection followed by a continuous infusion of an equal 
volume of saline and then 1.5 mg kg−1 propofol was injected slowly until loss of consciousness. Depth of sedation was 
assessed with the Modified Observer’s Assessment of Alertness/Sedation Scale (MOAA/S).15 The score scale is 
described as 5: Respond readily to name spoken in normal tone; 4: Lethargic response to name spoken in normal 
tone; 3: Responds only after the name is called loudly and/or repeatedly; 2: Responds only after mild prodding or 
shaking; 1: Response only after painful trapezius squeeze; 0: No response after painful trapezius squeeze. The patient’s 
state of consciousness was continuously observed after induction of anesthesia, and gastroscopy was started when the 
patient lost consciousness and the MOAA/S score was ≤2.

During gastroscopy, additional propofol 20–30 mg was administered intravenously to maintain the depth of sedation 
when the patient had a MOAA/S score of ≥3 or when painful facial features, limb movement, and hemodynamics were 
present. During sedation, all patients breathed spontaneously with 2 L min−1 of oxygen via nasal cannula. If the patient 
develops decreased oxygen saturation and the anesthesiologist rules out interference from the volumetric pulse wave-
form, the nasal cannula oxygen flow is increased from 2 to 6 L min−1 while the mandible is lifted bilaterally until pulse 
oxygen saturation (SpO2) is ≥95%, using mask ventilation to assist with breathing if necessary, and tracheal intubation if 
severe hypoxia cannot be relieved. Hypotension (systolic blood pressure (SBP) <90 mmHg or 20% decrease in base 
value) persisting for ≥1 minute was treated with phenylephrine (40 μg, IV). Bradycardia (heart rate (HR) <50 bpm) was 
treated with atropine (0.5 mg, IV). Repeated the procedure if necessary. In the post-anesthesia care unit (PACU), the 
patients were observed further following the procedure.

Measurements
The primary endpoints measured were propofol consumption (induction dose, maintenance dose, and total dose). The 
secondary endpoints were: the incidence of hypoxia (75%≤ SpO2 < 90% for < 60 seconds), increase the flow of oxygen 
(increase the flow of oxygen to 6L min−1), severe hypoxia (SpO2 < 75% or 75% ≤ SpO2 < 90% for > 60 seconds), 
emergency airway management situations (hypoxemia cannot be corrected by increasing oxygen flow but instead 
requires jaw-thrust maneuvers or interruption of endoscopic procedures for mask-assisted ventilation or emergency 
tracheal intubation), intraoperative hemodynamic parameters (SBP, diastolic blood pressure (DBP), mean arterial 
pressure (MAP), HR), respiratory rate (RR), duration of gastroscopy (time between the entry of the gastroscope into 
the mouth and the end of the examination when the gastroscope exits the mouth), consciousness recovery time (time 
between the end of the examination and the return of consciousness), and sedation-related adverse events (hypotension, 
bradycardia (<50 beats min−1), cough, hiccups, nausea, vomiting). Sedation-related adverse events were recorded and 
managed using the Sedation Adverse Event Reporting International (SIVA) tool, which has been published in the British 
Journal of Anaesthesia 108(1):13–20 (2012).16 The Visual Analogue Scale (VAS) was used to evaluate postoperative 
pain of patients as well as patient, anesthesiologist, and gastroscopist satisfaction. The staff involved in the evaluation of 
these variables were not aware of the assigned group of patients.

Sample Size
The sample size was calculated using Pass software version 15.0 (NCSS, Kaysville, UT, USA). Based on the results of 
a pilot study, the propofol requirements during gastroscopy were 125.18±28.56 mg in Group N and 112.21±23.38 mg in 
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Group L. Assuming a two-sided α=0.05 and statistical power of 0.8, the sample size was calculated to 63 patients in each 
group. Considering a loss to follow-up of 10%, 70 patients were required for each group.

Statistics
Statistical analyses were performed after excluding patients who were considered ineligible after enrollment. All data 
were checked for normal distribution using the Shapiro–Wilk test. Normally distributed data were expressed as mean ± 
standard deviation and nonnormally distributed data were expressed as median with interquartile range. Continuous 
variables were analyzed using the Student’s t-test or Mann–Whitney U-test. Categorical variables were compared using 
the Pearson’s χ2 test or Fisher’s exact test, as appropriate. p-value less than 0.05 was considered statistically significant. 
Data analyses were conducted using SPSS 24.0 (SPSS Inc., Chicago, IL, USA).

Results
A total of 159 patients were evaluated for participation in the study. Among them, 3 had severe hypertension, 2 had renal 
failure, 1 was on antidepressants for more than 3 months, 1 had a recent acute bronchial asthma attack, and 9 patients 
were excluded because they refused to provide written informed consent. Finally, 143 patients were recruited for our 
study. Three patients were excluded after randomization; one patient was excluded for leaving the postoperative recovery 
room early, another for receiving nasal surgery a year earlier, and another for refusing postoperative follow-up. A total of 
140 patients (70 in each group) completed gastroscopy (Figure 1). There were no significant differences in demographic 
characteristics between the two groups (Table 1).

Primary Outcome
The total propofol dose was reduced by 19.71 mg (95% CI, 11.33 to 28.09, p<0.001, Table 2) in Group L (107.32 
±21.39 mg) when compared with Group N (127.03±28.24 mg), and the maintenance dose was reduced by 20.70 mg 
(95% CI, 15.15 to 26.25, p<0.001, Table 2) in Group L (23.96±14.34 mg) when compared with Group N (44.66 

Figure 1 CONSORT flow chart of the procedures for patients undergoing gastroscopy. 
Notes: Adapted from Schulz KF, Altman DG, Moher D, for the CONSORT Group. CONSORT 2010 Statement: Updated Guidelines for Reporting Parallel Group 
Randomised Trials. PLoS Med. 2010;7(3): e1000251. Copyright: © 2010 Schulz et al. Creative Commons Attribution License.
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±18.59 mg); meanwhile, no significant difference was found between the two groups in terms of induction dose 
(Table 2).

Secondary Outcomes
Compared with Group N, the number of hypoxia cases in Group L decreased by 14.2% (27.1% vs 12.9%, p=0.035, 
Table 3), and there was no significant difference between the two groups in severe hypoxia. Compared with Group N, the 
number of emergency airway management events in Group L decreased by 14.2% (17.1% vs 2.9%, p=0.005, Table 3). 
The main difference was that the number of patients required to increase the oxygen flow (17.1%, 25.7% vs 8.6%, 
p=0.007, Table 3) and the jaw thrust (14.2%, 17.1% vs 2.9%, p=0.005, Table 3) in Group L decreased, but there was no 
significant difference in mask-assisted ventilation and intubation (Table 3). No significant differences in SBP, DBP, MAP, 
HR or RR were found between the N and L groups. Interestingly, we found that Group L was more stable than Group 
N in terms of hemodynamic parameters during the period from T1 to T5 (Figure 2). Compared with Group N (5.22±1.04 

Table 1 The Demographic and Clinical Characteristics of Patients

Characteristics Group N Group L p-value

n 70 70
Age, yr 70.71±4.21 71.54±4.17 0.244

Gender 0.229

Male, n (%) 38(54.3) 45(64.3)
Female, n (%) 32(45.7) 25(35.7)

Weight, kg 63.41±8.76 64.91±9.53 0.334

Height, cm 164.4±7.01 165.81±6.80 0.228
BMI, kg m−2 23.4±2.45 23.6±3.22 0.680

ASA physical status, n (%) 0.839
I 54(77.1) 55(78.6)

II 16(22.9) 15(21.4)

History of hypertension, n (%) 14 (20.0) 15 (21.4) 0.835
History of diabetes, n (%) 8 (11.4) 6 (8.6) 0.573

Mallampati score, n (%) 0.937

I 23 (32.9) 22 (31.4)
II 34 (48.6) 35 (50.0)

III 11 (15.7) 12 (17.1)

IV 2 (2.9) 1 (1.4)
Mouth opening, n (%) 0.730

I 0 0

II 4 (5.7) 5 (7.1)
III 66 (94.3) 65 (92.9)

Basal SpO2, % 98.46±1.49 98.44±1.83 0.960

Notes: Data are presented as mean ± SD or numbers (%). There were no significant differences between the two 
groups (P>0.05). Mallampati score I/II/III/IV: I, faucial/tonsillar pillars, uvula and soft palate are all visible; II, partial 
visibility of the faucial/tonsillar pillars, uvula and soft palate; III, base of the uvula, soft and hard palate visible; IV, only 
hard palate is visible; Mouth opening I/II/III: I, 1 finger; II, 2 fingers; III, 3 fingers. 
Abbreviations: BMI, body mass index; ASA, American Society of Anesthesiologists; SpO2, pulse oxygen 
saturation.

Table 2 Propofol Consumption at Different Phases

Variables Group N Group L p-value

Induction dose, mg 82.38±17.02 83.37±14.58 0.711

Maintenance dose, mg 44.66±18.59 23.96±14.34 <0.001
Total dose, mg 127.03±28.24 107.32±21.39 <0.001

Notes: Data are presented as mean ± SD. Statistically significant results are boldface.
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mins), the duration of gastroscopy decreased by 0.707 mins (95% CI, 0.382 to 1.033, p<0.001, Table 4) in Group L (4.51 
±0.90 mins); compared with Group N (2.76±1.65 mins), the consciousness recovery time decreased by 0.904 mins (95% 
CI, 0.464 to 1.345, p<0.001, Table 4) in Group L (1.86±0.86 mins). There were no significant differences between Group 
N and Group L in terms of sedation-related adverse events, such as hypotension, bradycardia, cough, hiccups, nausea, 
and vomiting (Table 5). The pain score measured by VAS at the recovery of consciousness after gastroscopy in Group 
L (2.4 (1.2, 3.2)) was significantly lower than that in Group N (2.85 (2.00, 3.70)) (95% CI, 0.2 to 1.1, p=0.009). 
Similarly, the pain score measured 10 minutes after recovery of consciousness was the same as before (L: 0.20 (0.00, 
0.80), N: 0.50 (0.00, 1.00)) (95% CI, 0 to 0.3, p=0.027) (Figure 3). The satisfaction of patients and gastroscopists in 
Group L was higher than that in Group N, but there was no significant difference in the satisfaction of anesthesiologists 
(the satisfaction of the patient, p=0.025; the satisfaction of gastroscopists, p=0.031, Table 6). No cardiac arrhythmias 
were observed during gastroscopy, and the patient had no signs of toxicity (eg, dizziness, drowsiness, blurred vision, oral 
paralysis, metallic odor) after awakening.

Discussion
This research demonstrated that IV lidocaine combined with propofol reduced propofol consumption, the incidence of 
hypoxia, emergency airway management events, duration of gastroscopy, and consciousness recovery time in elderly patients 

Figure 2 Hemodynamic parameters and respiratory rate of patients. 
Notes: Data are presented as median with an interquartile range. There were no significant differences between the two groups (p>0.05). (A) systolic blood pressure; (B) 
diastolic blood pressure; (C) mean arterial pressure; (D) heart rate; (E) respiratory rate. T1=Before the induction of sedation; T2=At the beginning of the procedure; 
T3=At 3 mins after the start of the procedure; T4=At the end of the procedure; T5=After recovery of consciousness.

Table 3 Respiratory-Related Adverse Events and Interventions

Variables Group N Group L p-value

Hypoxemia 19 (27.1) 9 (12.9) 0.035
Severe hypoxemia 3 (4.3) 1 (1.4) 0.310

Emergency airway management 12 (17.1) 2 (2.9) 0.005
Increase the flow of oxygen 18 (25.7) 6 (8.6) 0.007
Jaw thrust 12 (17.1) 2 (2.9) 0.005
Mask-assisted ventilation 3 (4.3) 1 (1.4) 0.310

Intubation 0 0 0.000

Notes: Data are presented as numbers (%). Statistically significant results are boldface.
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during gastroscopy in comparison to propofol sedation alone. IV lidocaine also reduced postoperative pain and improves 
patient and gastroscopist satisfaction scores. In addition, there were no adverse effects associated with lidocaine.

With the increasing global aging and human awareness of disease prevention, the number of patients in the digestive 
endoscopy center is increasing, most of whom are elderly. Elderly patients can detect gastrointestinal lesions early through 
gastroscopy, and can also receive timely treatment when lesions, such as resectable polyps, are found. However, elderly 
patients are more likely to experience serious complications, such as hypoxia, cardiac arrhythmias or more life-threatening 
conditions when undergoing gastroscopy. Therefore, the current focus on finding a safer and more appropriate propofol 
combination sedation drug for painless gastroscopy in elderly patients is particularly important. Low doses of ketamine 
have the effect of sparing propofol, and it has been shown that propofol–ketamine combination IV anesthesia causes fewer 

Table 5 Incidence of Sedation-Related Adverse Events

Variables Group N Group L p-value

Hypotension 11 (15.7) 7 (10.0) 0.313

Bradycardia (<50 beats min−1) 2 (2.9) 1 (1.4) 0.559
Cough 10 (14.3) 8 (11.4) 0.614

Hiccups 3 (4.3) 2 (2.9) 0.649

Nausea 4 (5.7) 3 (4.3) 0.698
Vomiting 1 (1.4) 1 (1.4) 1.000

Notes: Data are presented as numbers (%).

Table 4 Duration of Gastroscopy and Consciousness Recovery Time

Variables Group N Group L p-value

Duration of gastroscopy (mins) 5.22±1.04 4.51±0.90 <0.05
Consciousness recovery time (mins) 2.76±1.65 1.86±0.86 <0.05

Notes: Data are presented as mean ± SD. Statistically significant results are boldface.

Figure 3 Postoperative pain scores. 
Notes: Data are presented as median with 95% CI. * p<0.05 vs Group N, ** p<0.01 vs Group N. T0=At the time of consciousness recovery; T1=At 10 minutes after 
recovery of consciousness. The pain score measured by VAS at the recovery of consciousness after gastroscopy in Group L (2.4 (1.2, 3.2)) was significantly lower than that in 
Group N (2.85 (2.00, 3.70)) (95% CI, 0.2 to 1.1, p=0.009). Similarly, the pain score measured 10 minutes after recovery of consciousness was the same as before (L: 0.20 
(0.00, 0.80), N: 0.50 (0.00, 1.00)) (95% CI, 0 to 0.3, p=0.027).
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cardiopulmonary adverse reactions than propofol alone.17 Unfortunately, the risk that ketamine-assisted IV anesthesia may 
lead to postoperative nausea, vomiting, delirium, and other adverse effects cannot be ignored, especially in the elderly.

The propofol-sparing effect of lidocaine has been particularly evident during surgical stimulation. Altermatt et al18 

found that perioperative IV lidocaine in patients undergoing elective laparoscopic cholecystectomy reduced the need for 
propofol. In addition, low-dose IV lidocaine is useful in decreasing the pain of propofol injection, shortening anesthesia 
induction time, and reducing propofol dose in young adult patients undergoing painless gastrointestinal examination.19 

Forster et al13 investigated the sedative effects of IV lidocaine in combination with propofol and ketamine undergoing 
painless colonoscopy in adult patients. The results found that IV lidocaine resulted in a significant 50% reduction in 
propofol requirements and alleviated immediate post-examination pain and fatigue. In obese patients undergoing painless 
colonoscopy, IV lidocaine significantly reduces the occurrence of hypoxia and apnea episodes.20 In elderly patients 
during painless colonoscopy, adjunctive IV lidocaine during propofol sedation also leads to a significant reduction in 
propofol supplementation.21 Likewise, IV lidocaine significantly reduces the need for propofol during endoscopic 
retrograde cholangiopancreatography (ERCP) procedures, thereby improving sedation quality and endoscopist 
satisfaction.22 Recent studies have also shown that IV lidocaine significantly reduces the ED50 of the induction dose 
of propofol in adult patients during gastroscopy.23 Another meta-analysis suggests that IV or topical lidocaine may help 
improve sedation with propofol in patients undergoing gastrointestinal endoscopic procedures.24 In our study of elderly 
patients undergoing painless gastroscopy, IV lidocaine combined with propofol sedation was found to lead to 
a significant reduction in the total and maintenance dose of propofol required for the examination, which is in agreement 
with prior studies. However, we observed no significant difference in the dose of propofol used for induction in both 
groups. The possible reasons are as follows: (i) In general, the same level of sedation can be achieved in elderly patients 
with a smaller dose of anesthetics than in younger patients, thus we give only a below-average induction dose (1.5 mg 
kg−1) of propofol; (ii) induction sedation for gastroscopy is a fairly short procedure, and in many cases only one 
induction dose of propofol is required to bring the patient to the operating condition, thereby reducing the consumption of 
propofol required for induction. The statistical differences between the groups will be narrowed when these factors are 
taken into account.

In recent years, concerns about hypoxemia caused by propofol sedation have increased, but there has been no 
consensus among clinical practices. A high prevalence of hypoxemia may be related to the increased risk of brain injury, 
myocardial ischemia, and mechanical ventilation, resulting in increased mortality. Propofol alone often fails to obtain 
satisfactory anesthetic effects and is prone to respiratory depression and hypotension and other adverse reactions. 
Hypoxia and apnea are precisely the most common cardiopulmonary complications of gastrointestinal endoscopy.25 It 
has been shown that ketamine used with propofol results in fewer respiratory depressions and a lower number of adverse 
respiratory events.17,26 Lidocaine produces significant propofol sparing effect and increases the ventilatory response to 
carbon dioxide.27 This is consistent with our finding that fewer patients in Group L experienced decreased oxygen 
saturation and emergency airway management events. The procedures required in the event of an emergency airway 
management event include jaw thrust, mask-assisted ventilation and intubation. These interventions can generally 
effectively and quickly improve the patient’s oxygen saturation and restore the patient’s hemodynamic stability but 
can also interrupt gastroscopy, thereby affecting the endoscopist’s working conditions and satisfaction. It has been 
suggested that age over 65 years, higher body mass index (BMI), and ASA III may increase the incidence of hypoxemia 

Table 6 Satisfaction of Patients, Anesthesiologists and Gastroscopists

Variables Group N Group L p-value

Good Fair Poor Good Fair Poor

The satisfaction of patient 56 (80.0) 10 (14.3) 4 (5.7) 66 (94.3) 4 (5.7) 0 0.025
The satisfaction of anesthetist 59 (84.3) 8 (11.4) 3 (4.3) 66 (94.3) 3 (5.7) 0 0.094

The satisfaction of gastroscopist 58 (82.9) 8 (11.4) 4 (5.7) 67 (95.7) 3 (4.3) 0 0.031

Notes: Data are presented as numbers (%). Statistically significant results are boldface.
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during endoscopic.28–30 While in our study severe hypoxia was not significantly different among the two groups, whether 
this is relevant to our criterion of including only ASA I–II patients is not known.

After propofol induction, SBP, DBP, MAP, HR, and RR in both groups gradually decreased to the lowest point and 
then returned to baseline levels, and there were no significant differences between the overall blood pressure and heart 
rate parameters of the two groups at each time point from T1 to T5. This deviates from our initial hypothesis that the 
addition of lidocaine to propofol would minimize hemodynamic fluctuations and respiratory depression by reducing 
the need for propofol. It appears that the vasodilatory properties and sedative effects of lidocaine might counteract 
some of the benefits of lower doses of propofol. Nonetheless, we found that Group L was more stable than Group N in 
terms of hemodynamic parameters during the overall period from the initiation of sedation induction to the patient’s 
recovery of consciousness.

At the recovery of consciousness after gastroscopy and 10 minutes after recovery of consciousness, we used the VAS 
method to measure the pain scores of the patients, and the results showed that the pain scores of Group L were lower than 
those of Group N. This result is consistent with previous reports finding that IV lidocaine-assisted propofol induction 
significantly reduces the incidence of postoperative pain after endoscopic surgery.13 In addition, the duration of 
gastroscopy and the consciousness recovery time was lower in Group L than in Group N. Since gastroscopy procedures 
and post-operative care are often performed in the digestive endoscopy center, shortening the entire process will facilitate 
bed rotation and thus improve the efficiency of hospital admissions. Similarly, we found that patients and gastroscopists 
in Group L had a higher satisfaction level, which would reduce the fear and discomfort of patients during the 
examination. It also allows the gastroscopist to obtain a more comfortable feeling of the procedure, which is beneficial 
for the examination and maybe one of the reasons for the shorter gastroscopy time. There was no difference in the 
number of sedation-related adverse events between the two groups. These findings suggest that, despite the insufficient 
evidence of clinical significance, moderate lidocaine-assisted propofol sedation has potential clinical benefit. Importantly, 
these findings may form a basis for future research and interventions.

Lidocaine has a sparing effect on propofol that has not been fully elucidated. The sedative effect of propofol is mainly 
mediated by directly activating the GABAA- Cl−channel complex, thereby enhancing the influx of Cl− and promoting 
inhibitory transmission.31,32 It has been shown that lidocaine can exert its effect of reducing nerve cell excitability by 
inhibiting γ-aminobutyric acid reuptake and enhancing GABA receptor-mediated intracellular flow of Cl−.33 The 
mechanism of action by propofol and lidocaine on nerve cells allows speculation of a possible sedative synergistic 
effect when the two are combined. Furthermore, the Hans et al study showed that lidocaine reduced propofol consump-
tion only in the context of noxious stimuli.34 Thus the sparing effect of lidocaine on propofol may also be achieved by 
blocking peripheral stimulation.

This study has the following limitations. First, this was a single-center study and the sample size was not large 
enough. Second, only relatively healthy patients (ASA I-II) were recruited in this study, and patients with ASA III and 
above and those with recent acute high-risk diseases were excluded. Therefore, further studies on the risks and benefits of 
lidocaine-assisted propofol IV sedation in gastroscopy in these high-risk patients are warranted. Third, we did not 
measure objective indicators of sedation level, such as the bispectral index (BIS) or electroencephalogram (EEG) 
monitoring, during the procedure; thus, when using MOAA/S scores and subjective observation techniques, there may 
be slight differences in the judgment of individual patients on the depth of sedation, which has been shown in another 
work to affect the incidence of hypoxemia.35 Finally, we did not design an experimental protocol based on a dose- 
dependent effect of lidocaine and measuring lidocaine concentrations in patient plasma, which would have been more 
helpful to discover the association between lidocaine concentrations and propofol dose. Therefore, this will be the 
primary question to be explored in our next research.

Conclusion
Under our study conditions, IV lidocaine can significantly reduce propofol consumption, the incidence of hypoxia, and 
postoperative pain during gastroscopy in elderly patients, with a higher patient and gastroscopist satisfaction. This 
method is safe and worthy of clinical application.
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Data Sharing Statement
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corresponding author Hao Yang 1 year after publication. The study protocol, statistical analyses, and clinical study 
report will also be available.
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