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Background: To explore the effect of perioperative intravenous lidocaine infusion on postoperative pain 
and the rapid recovery of patients undergoing gastrointestinal tumor surgery.
Methods: The patients who underwent gastrointestinal tumor surgery from May to July 2020 were 
selected. The patients were randomly divided into the lidocaine group (group L) and control group (group 
C) by the random number table method, with 60 patients in each group. Both groups of patients received 
an intravenous drug infusion immediately after induction of tracheal intubation under general anesthesia. 
In group L, 1.5 mg/kg lidocaine was slowly injected intravenously at a rate of 1.5 mg·kg–1·h–1 to the surgical 
suture, and intravenous inhalation was used to maintain the depth of anesthesia. Group C patients were 
given the same volume of normal saline. The 2-, 4-, 7-, 14-, 30-, and 90-day numerical rating scale (NRS) 
and the proportion of chronic post-surgical pain (CPSP) after 3 months for both groups after surgery were 
recorded. Each patient’s postoperative comfort score, requiring analgesia, return of flatus, bowl movement, 
hospitalization days, hospitalization expenses, and adverse events were also recorded.
Results: One hundred and twenty patients were enrolled but 5 of them failed to complete the treatment 
process. Therefore, 58 and 57 patients in group L and C were included into the final analysis. The NRS of 
patients in group L was significantly lower than that of group C at all time points after surgery (P<0.05), and 
the  proportion of CPSP in group L was significantly lower than that of group C (P<0.05). The percentage 
of patients requiring analgesia and postoperative comfort score of group L was significantly higher than 
that of group C (P<0.01), patient’s return of flatus, bowl movement, hospitalization days, and hospitalization 
expenses in group L were significantly lower than those in group C (P<0.05). There were no difference of 
adverse events between the 2 groups (P>0.05).
Conclusions: During the perioperative period of radical gastrointestinal tumor surgery, intravenous 
lidocaine infusion can reduce acute postoperative pain, promote postoperative gastrointestinal function 
recovery, and improve postoperative comfort.
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Introduction

Radical gastrointestinal tumor resection is currently the main 
treatment for gastrointestinal tumors. Despite continuous 
improvements in surgical techniques and perioperative 
management, the perioperative mortality rate of radical 
resection of gastrointestinal tumors is still high (1). Among 
the factors contributing to the low quality of life of patients 
during the perioperative period, postoperative ileus (POI) is 
the main influencing factor (2). POI could cause abdominal 
distension, nausea, pain, and delayed defecation time, and 
affect intestinal function recovery, prolong hospital stay, and 
increase economic burden on the patient (3). 

Enhanced  recovery  a f ter  surgery  (ERAS)  and 
postoperative comfort can also be a good evaluation of 
the overall medical level. Effective perioperative pain 
management and the promotion of gastrointestinal function 
recovery are important for ERAS and postoperative comfort 
following major gastrointestinal tumor surgery. Opioids 
are commonly used analgesics during the perioperative 
period, but they are associated with a risk of slow bowel 
motility, intestinal paralysis, intestinal obstruction. The 
dosage of opioids was positively correlated with POI. 
The greater the dosage was, the longer the POI was (4). 
Current Clinical treatment to treat POI involves reducing 
inflammation postoperatively, effective postoperative 
analgesia but reducing the use of opioids, early oral intake, 
and early movement. However, there is no single drug or 
treatment that can effectively manage perioperative pain 
and gastrointestinal function.

Lidocaine is a short-acting amide local anesthetic, 
which has anti-inflammatory, analgesic, and promotion 
of gastrointestinal function recovery. Studies have shown 
that the use of intravenous lidocaine during open or 
laparoscopic surgery can reduce the consumption of 
opioids and other analgesics, reduce the degree of acute 
postoperative pain in patients, and promote the recovery of 
gastrointestinal function (5). However, in a meta-analysis, 
Kranke et al. questioned the effect of intravenous lidocaine 
infusion in improving postoperative acute pain (6), and at 
present, to the best of our knowledge, there is no relevant 
research on the incidence of chronic post-surgical pain 
(CPSP) and postoperative comfort after radical resection of 
gastrointestinal tumors by intravenous lidocaine infusion. 
The aim of the present study was to investigate the effects 
of intravenous lidocaine infusion on acute pain, CPSP 
and postoperative comfort in patients undergoing radical 
gastrointestinal tumor surgery, and to further evaluate the 

effectiveness and safety of intravenous lidocaine infusion. 
We present the following article in accordance with the 
CONSORT reporting checklist (available at http://dx.doi.
org/10.21037/jgo-20-505).

Methods

The present study was a randomized, double-blind, 
controlled study. It was reviewed and approved by the 
Medical Ethics Committee of Sichuan Provincial People’s 
Hospital. All procedures performed in this study involving 
human participants were in accordance with the Declaration 
of Helsinki (as revised in 2013). Written informed consent 
was obtained from patients prior to their participation. A 
total of 186 patients who had undergone elective radical 
resection of gastric cancer, colon cancer, and rectal cancer 
at our hospital from May to July 2020 were assessed for 
eligibility and 120 patients selected. The random number 
table method was used to randomly divide the patients into 
the lidocaine group (group L) and control group (group C), 
with 60 patients in each group.

Inclusion and exclusion criteria

The inclusion criteria were as follows: (I) patients 
undergoing radical resection of gastric cancer, colon cancer, 
or rectal cancer; (II) aged 20–80 years; (III) American 
Society of Anaestheiologists (ASA) grades I–II; and (IV) 
body mass index 18–24 kg/m2. The exclusion criteria were 
as follows: (I) patients who were allergic to the lidocaine; 
(II) blood coagulation dysfunction; (III) a long-term 
history of opioid or antiemetic use; (IV) patients with 
severe medical diseases, including high-risk hypertension, 
a history of myocardial infarction within 3 months, poor 
diabetes control, severe liver or kidney dysfunction, severe 
pulmonary heart disease, and atrioventricular block; and 
(V) those with severe central neuropathy, arrhythmia, and 
liver or kidney dysfunction, which would make it difficult 
to accurately assess the effectiveness and safety of the 
treatment. 

Anesthetic and intervention methods

All patients provided signed informed consent and routinely 
fasted for 8h prior to surgery. Patients’ non-invasive blood 
pressure, heart rate, and oxygen saturation were routinely 
monitored by electrocardiogram. Mean arterial pressure 
was measured by radial artery puncture, and central 
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venous pressure was measured by internal jugular vein 
puncture. General anesthetic induction was as follows: 
1.5–2 mg/kg propofol, 0.4 μg/kg sufentanil, and 0.15 mg/kg  
cisatracurium. A video laryngoscope was used to assist 
tracheal intubation for mechanical ventilation. Anesthetic 
ventilator parameter settings were as follows: oxygen flow 
rate of 1.5 L/min, tidal volume of 7–10 mL/kg, respiratory 
rate of 10–12 times/min, and end-tidal carbon dioxide 
partial pressure of 35–45 mmHg. The intravenous and 
inhalation anesthetic were used to maintain the depth 
of anesthesia at a bispectral index (BIS) value of 40–60. 
The infusion of general anesthetics was stopped during 
skin suture. Both groups of patients were given the drug 
immediately after tracheal intubation. Group L was given a 
slow intravenous injection of 1.5 mg/kg lidocaine at a rate 
of 1.5 mg·kg–1·h–1 until the surgical suture; group C was 
given the same volume of normal saline. Both groups were 
connected to a self-controlled intravenous analgesia pump, 
and 2 μg/kg sufentanil + 4 mg tropisetron (total 100 mL)  
was administered. Analgesia pump parameter settings 
were as follows: standard flow rate 2 mL/h, self-controlled 
administration dose 1 mL/time, and lock time of 15 min. 
Intravenously infusion of drugs was prepared by an nurse 
and the anesthesiologist did not know the drugs.

Observation index

The primary observation index in the study were pain 
and postoperative comfort assessment after surgery. The 
numerical rating scale (NRS) of both groups at 2, 4, 7, 
14, 30, and 90 days postoperatively were recorded. The 
NRS scores ranged from 0 to 10 points, with 0 points 
representing no pain and 10 points representing the 
strongest pain. The pain score was the average of the 2 
pain scores in the active and resting states. In all groups at 
any time, tramadol 100 mg was administered intramuscular 
as rescue medication if the NRS score was ≥7. The 
maximum permitted dosage of tramadol was 400 mg  
per day. To determine patients whether or not had 
chronic pain postoperatively, patients were followed up by 
telephone 3 months after the operation and asked if they 
were still suffering from surgery-related pain. The pain 
score was evaluated by NRS. In our study, the Quality of 
Recovery Score-15 (QoR-15) was used to evaluate patients’ 
postoperative comfort before discharge (7). The secondary 
observation index was postoperative recovery, including the 
return of flatus, the bowl movement, the hospitalization 
days. And the hospitalization expenses, the number of 

analgesic pump compression, and the number of patients on 
pain medication from the postoperative period to discharge 
were also observed. The same physician, who was blinded to 
the trial’s groups, recorded adverse events, which included 
postoperative arrhythmia, nausea, vomiting, headache, dry 
mouth, and other complications. For each given patient, 
one or more incidence of the same adverse effect were 
recorded as one incidence.

Statistical analysis

SPSS version 17.0 software (SPPS Inc., Cary, NC, USA) 
was used for the statistical analysis. The measurement 
data were expressed as mean ± standard deviation, and the 
comparison between groups was analyzed by independent 
samples t-test. Count data were expressed as percentage 
using a 4-grid table for the χ2-test, and the U-test was 
used to compare grade data. P<0.05 indicated statistical 
significance. 

Results

Comparison of general information between the 2 groups

Initially, 186 patients were assessed for the eligibility. 
Finally, a total of 120 participants were randomized to the 
two groups, with 60 patients in each group. Two patients 
in group L and 3 patients in group C withdrew due to 
postoperative follow-up failure, underwent multiple 
surgeries, or transferred to intensive care unit (ICU) after 
surgery. Therefore, they were excluded from the study. 
Finally, 58 patients and 57 patients in group L and C were 
included. Patient enrollment flow chart was illustrated in 
Figure 1. No statistically significant difference between the 
2 groups in terms of sex, age, height, weight, operation 
time, lidocaine infusion time, PACU stay time, and type of 
operation (P>0.05) (Table 1).

Comparison of postoperative acute and chronic pain and 
comfort between the 2 groups

The NRS scores of patients in group L at 2, 4, 7, 14, 30, and 
90 days postoperatively were lower than those in group C 
(P<0.05) (Figure 2). The proportion of patients in group L 
who needed additional analgesics to relieve pain from surgery 
to discharge was significantly lower than that in group C 
(P<0.01) (Figure 3A). The proportion of CPSP in group L 
at 3 months postoperatively was lower than that in group C 
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(P<0.05) (Figure 3B). Postoperative comfort of group L was 
significantly higher than that of group C, and the difference 
was statistically significant (P<0.01) (Figure 3C). 

Comparison of postoperative recovery between the 2 groups 

The postoperative gastrointestinal recovery index including 
the return of flatus, the bowl movement in group L 
were significantly lower than those in group C (P<0.05, 
Figure 4A). Patients in group L had significantly lower 
hospitalization time, and hospitalization expenses than 
patients in group C (P<0.05, Figure 4B,C). 

Comparison of postoperative adverse events between the 2 
groups 

In group L, 7 patients complained of drowsiness and 3 
patients complained of dry mouth. In group C, 2 patients 
complained of dizziness, 5 patients of drowsiness, and 1 
patient of nausea and vomiting, but there was no statistical 
significance (P>0.05).

Discussion

The effective perioperative pain management and 
gastrointestinal function recovery are important for the 
patients who underwent gastrointestinal tumor surgery. 
In this study, it was found that intravenous lidocaine 
infusion significantly improved the postoperative recovery 
of patients in group L compared with patients in group 
C, including the effective pain management and the first 
return of flatus and bowl movement after the operation. 
It was also observed that intravenous lidocaine infusion 
can accelerate patients’ postoperative recovery, improve 
their postoperative comfort, and reduce the length of 
hospitalization and expenses. 

Postoperative pain is the primary problem faced by all 
patients. Lidocaine is an amide local anesthetic that can 
inhibit the activation of sodium ion channels in nerve cells 
and block neural pain signals to significantly reduce pain (7). 
It has also been reported in the literature that intravenous 
lidocaine infusion can achieve an analgesic effect similar to 
that of morphine and could reduce the dosage of opioids 

Assessed for eligibility (N=186)

Randomized (N=120)

Excluded (N=66)
• Not meeting inclusion criteria (N=46)
• Declined to participate (N=16)
• Other reasons (N=4)

Allocation

Follow-up Follow-up

Allocated to group L (N=60)
Received intravenous lidocaine infusion

Postoperative follow-up failure(N=1)
Transfer to ICU after surgery (N=1)

Analysed (N=58)
Excluded from analysis (N=2)

Analysed (N=57)
Excluded from analysis (N=3)

Underwent multiple surgeries (N=1)
Transfer to ICU after surgery (N=2)

Allocated to group C (N=60)
Received the basic treatment 

Figure 1 Patient enrollment flow chart.
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intraoperative (8). Liu et al. reported that intravenous 
lidocaine infusion can reduce the neuropathic pain caused 
by herpes zoster and improve mood (9). Moreover, it 
has been found that intravenous lidocaine has superior 
efficacy to morphine for renal colic and critical limb 
ischemia, superior efficacy to dihydroergotamine for acute 
migraine, and equivalent efficacy to ketorolac for acute 
radicular lower back pain (10). However, some studies have 
questioned the analgesic effect of intravenous lidocaine 
infusion (6). Therefore, the analgesic drugs tramadol was 

used to rescue the severe pain postoperative by patients 
were statistically analyzed. Intravenous lidocaine infusion 
was found to reduce acute postoperative pain and the need 
for postoperative analgesics in this study.

The impact of intravenous lidocaine infusion on patients 
with CPSP was also the focus of the present study (11). 
The 2 groups of patients were followed up for CPSP 
at 3 months postoperatively. The results showed that 
intravenous lidocaine infusion can effectively reduce the 
incidence of CPSP in patients with gastrointestinal tumors, 

Table 1 Demographic data

Indicators Lidocaine group (n=58) Control group (n=57)

Age (years, mean ± SD) 61.4±5.4 63.7±4.5

Sex (female/male) 28/30 29/28

Height (cm, mean ± SD) 161.7±7.7 162.5±8.3

Weight (kg, mean ± SD) 53.8±7.3 54.3±6.6

Surgical time (min, mean ± SD) 197.5±20.4 195.4±17.8

Infusion time (min, mean ± SD) 163.6±25.3 164.1±24.6

PACU time (min, mean ± SD) 80.5±8.6 78.6±7.5

Surgical procedure (n)

Radical resection of gastric cancer 26 29

Radical resection of colon cancer 18 16

Radical resection of rectal cancer 14 12

PACU, post-anesthesia care unit; SD, standard deviation.

Figure 2 Pain score at different time points after surgery. Numerical rating scale (NRS) scores of the intravenous lidocaine infusion group 
at different time points after surgery were lower than those of the control group, and the difference was statistically significant (P<0.05). 
*P<0.05. SD, standard deviation; Postop, postoperative.
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which was beneficial to patients’ long-term quality of life 
after surgery. At present, controversy still exists on the 
mechanism of action, effective dose range, effective time, 
and other aspects related to intravenous lidocaine analgesia 
and warrant further in-depth study. Previously published 
studies have shown that intravenous lidocaine infusion 
inhibits the occurrence of CPSP and could be related to 
lidocaine’s reduction of central sensitization, inhibition 
of central nervous system inflammation, inhibition of Na 
channel expression, and ectopic nerve discharge (12). In 
addition, some studies have indicated that lidocaine may 
inhibit the regulate of transient receptor potential cation 

channel (TRPV) 6, thereby reducing tumor cell invasion 
and migration, inhibiting tumor metastasis or recurrence, 
and reducing the occurrence of cancer pain (13). In terms of 
dosage, Abelson et al. found that after intravenous bolus of 
1–2 mg/kg lidocaine, regardless of whether the intravenous 
infusion of 1.5 mg·kg–1·h–1 was continued, the corresponding 
plasma concentration was maintained at about 2 μg/mL, 
much lower than the plasma concentration of 5 μg/mL, 
which usually causes the toxic effects of lidocaine (14). The 
dose of continuous lidocaine used in the present study was 
also the dose range that was considered suitable for people 
in the existing literature (13). 

Figure 3 Comparison of the percentage of patients requiring analgesia (A), proportion of chronic postoperative pain (CPSP) (B), and 
postoperative comfort (C) between the 2 groups. Proportion of CPSP in the intravenous lidocaine infusion group (group L) was significantly 
lower than that in the group C, and the difference was statistically significant (P<0.05). The percentage of patients requiring analgesia and 
postoperative comfort of group L was significantly higher than those of group C, and the difference was statistically significant (P<0.01).  
*P<0.05; **P<0.01. QoR-15, Quality of Recovery Score-15. 
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The evaluation of patients’ postoperative comfort 
is linked to ERAS. In 2018, Myles et al. published an 
expert consensus on standardized outcome indicators 
for perioperative patient comfort (15). The consensus 
recommends 6 outcome indicators related to patient 
comfort as follows: pain, nausea, vomiting, gastrointestinal 
recovery, activity status, sleep quality, and postoperative 
recovery quality. The QoR-15 is an index that is widely used 
to evaluate postoperative recovery, including comfort (16).  
The proportion of POI after gastrointestinal tumor surgery 
is a common complication, and cause postoperative nausea, 
vomiting, abdominal pain, abdominal distension, and 
delayed defecation, causing discomfort and abdominal 
pain. The mechanism of POI is complex, including surgical 
trauma, inflammation, anesthetic drugs, nerve dysfunction 
and other factors. Therefore, reducing the incidence of POI 
is an important index to evaluate the postoperative recovery 
of such patients. The current studies related to ERAS in 
gastrointestinal tumor surgery have indicated that early 
resumption of eating can reduce the incidence of POI and 
infection after gastrointestinal tumor surgery, and shorten 
the length of hospitalization (17). However, some studies 
showed the opposite opinion (18). It has been reported in 
the literature that the specific mechanism of intravenous 
lidocaine infusion is significantly reduce the production of 
complement and pro-inflammatory cytokines interleukin 
(IL)-8 and IL-6, thereby inhibiting gastrointestinal 
inflammatory reactions and reducing the occurrence of 
POI, and directly inhibit the mesenteric sympathetic plexus, 
reduce the consumption of opioids after surgery (19,20). 
In the present study, the first return of flatus and bowl 
movement recommended by the guidelines was used to 
objectively evaluate the patients’ gastrointestinal function 
recovery. It was found that intravenous lidocaine infusion 
significantly improved the postoperative recovery of patients 
in group L compared with patients in group C, including 
the first return of flatus and bowl movement after the 
operation. It was also observed that intravenous lidocaine 
infusion can accelerate patients’ postoperative recovery, 
improve their postoperative comfort, and reduce the length 
of hospitalization and expenses, in line with ERAS concepts. 

Two patients in group L and 3 patients in group C 
withdrew due to postoperative follow-up failure, underwent 
multiple surgeries, or transferred to ICU after surgery. 
These patients’ data were excluded in the analysis in order 
to reduce systematic bias. Intravenous lidocaine infusion 
has the advantages of reducing postoperative pain, reducing 

inflammatory reaction, reducing the use of analgesics, but 
also has some disadvantages. The most common adverse 
events of intravenous lidocaine during awake patients are 
neuropsychiatric symptoms. Seven patients complained of 
drowsiness and 3 patients complained of dry mouth in group 
L and 2 patients complained of dizziness, 5 patients of 
drowsiness, and 1 patient of nausea and vomiting in group 
C. No serious adverse events associated with lidocaine were 
found in either group. Therefore, the uniform standard 
for intravenous lidocaine for different types of surgeries 
is typical necessary. The number of cases in the present 
study was limited, and larger clinical studies are needed to 
formulate a standard medication guide plan for intravenous 
lidocaine infusion for different types of surgeries. 

The present study has some limitations. First, the 
findings showed that the intraoperative use of lidocaine can 
significantly reduce postoperative pain, but the total amount 
of opioid analgesics during operation was not counted. 
Second, only one dose of intravenous lidocaine infusion has 
observed in this study, and the minimum effective dosage 
of intravenous lidocaine infusion in gastrointestinal tumor 
surgery is not known. Third, the concentration of lidocaine 
in patient plasma was monitored. Finally, we only used the 
NRS to assess the incidence of chronic pain at 3 months  
postoperatively and did not perform a follow-up assessment 
of the long-term quality of life or survival rate of patients 
after surgery. A larger sample of clinical studies will be used 
in our follow-up study to explore in depth the effective dose 
range of intravenous lidocaine infusion for patient comfort 
perioperatively.

Conclusions 

In summary, the continuous intravenous lidocaine infusion 
during gastrointestinal tumor surgery can reduce acute 
and chronic postoperative pain and promote postoperative 
gastrointestinal function recovery and enhance the 
perioperative comfort.
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