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Effect of intraoperative lidocaine infusion on inducing
intestinal motility and surgery-induced release of
pro-inflammatory cytokines after abdominal surgery:
A prospective, comparative, randomized double blind
controlled clinical study
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ABSTRACT

Background: Lidocaine protects cells from inflammation by blocking the priming of neutrophils and therefore inhibiting the release of
superoxide anions. Perioperative administration of lidocaine was significantly associated with attenuation of surgery-induced release of pro-
inflammatory cytokines, e.g., IL-6 and IL-8, and/or decreased C-reactive protein levels. The aim of this work was investigating the ability of
lidocaine local anesthetic on enhancing return of bowel motility after abdominal surgery. Methods: This prospective, randomized, double-
blind controlled clinical study was carried out on 60 patients scheduled for elective intestinal surgery, body mass index (BMI) 18 to 30
kg:m=2 and ASA | - Il. They were randomly allocated into two equal groups: Group A: received general anesthesia and 1.5 mg/kg lidocaine
at the induction of anesthesia followed by an infusion rate of 1.5 mg/kg/h for 4 hours and Group B: general anesthesia and normal saline
infusion (placebos). Results: Visual analogue scale was significantly lower at 2 h, 6 h, 12 h and 24 h in group A than group B (P value <
0.05). Interleukin-6 was significantly lower at 8 h after incision and 24 hours after surgery in group A than group B (P < 0.001). Time of
sounds, time of flatus and time of defecation were significantly lower in group A than group B (P value < 0.05). Conclusions: Intraoperative
intravenous lidocaine infusion improved postoperative pain control, delayed the need for analgesia, and reduced inflammation, as shown by
lower interleukin-6 levels. Additionally, it significantly accelerated bowel recovery, evidenced by earlier bowel sounds, flatus, and defecation,
highlighting its potential to enhance postoperative recovery in elective intestinal surgery.
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RESUMEN

Antecedentes: La lidocaina protege a las células de la inflamacién al bloquear la activaciéon de los neutréfilos y, por lo tanto, inhibir la
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liberacién de aniones superoéxido. La administracién perioperatoria de lidocaina se asocié significativamente con la atenuacién de la liberaciéon
inducida por la cirugia de citocinas proinflamatorias, como IL-6 e IL-8, y/o la disminucion de los niveles de proteina C reactiva. El objetivo de
este trabajo fue investigar la capacidad del anestésico local lidocaina para mejorar la recuperacién de la motilidad intestinal tras una cirugia
abdominal. Métodos: Este estudio clinico prospectivo, aleatorizado, doble ciego y controlado se llevé a cabo en 60 pacientes programados
para cirugia intestinal electiva, con un indice de masa corporal (IMC) de 18 a 30 kg-m2 y un ASA I-Il. Se les asigné aleatoriamente a dos
grupos iguales: Grupo A: recibié anestesia general y 1,5 mg/kg de lidocaina en la induccién anestésica, seguida de una infusiéon de 1,5 mg/
kg/h durante 4 h; y Grupo B: recibi6 anestesia general e infusion de solucién salina normal (placebos). Resultados: La escala analoga visual
fue significativamente menor a las 2, 6, 12 y 24 h en el grupo A que en el grupo B (p < 0,05). La interleucina-6 fue significativamente
menor a las 8 h tras la incisién y a las 24 h tras la cirugia en el grupo A que en el grupo B (p < 0,001). La hora de los ruidos, la hora de los
flatos y la hora de la defecacién fueron significativamente menores en el grupo A que en el grupo B (p < 0,05). Conclusiones: La infusion
intravenosa intraoperatoria de lidocaina mejoré el control del dolor posoperatorio, retrasé la necesidad de analgesia y redujo la inflamacién,
como lo demuestran los niveles mas bajos de interleucina-6. Ademas, acelerd significativamente la recuperacién intestinal, evidenciada por
la aparicién mas temprana de ruidos intestinales, flatos y defecacién, lo que destaca su potencial para mejorar la recuperaciéon posoperatoria
en cirugia intestinal electiva.

Palabras clave: Infusion intraoperatoria de lidocaina, Induccién de la motilidad intestinal, liberacién inducida por cirugfa, citocinas proinflamatorias.

Introduction

mic agent, first synthesized in 1942, and after approval

for human use was launched in 1948 in Sweden. The first
observations of post operative analgesic effects of perioperative
intravenous lidocaine (IVL) were initially proposed in 1951 Sub-
seguently many more enthusiastic reports followed[1].

In the late 1950s where IVL was demonstrated to have a
postoperative analgesic effect without posing the risk of res-
piratory depression, reducing the occurrence of postoperative
nausea and vomiting (PONV), and enhancing post-operative re-
covery[2].

IVL also potentiated the depth of anesthesia and led to a
better tolerance of endotracheal intubation[3].

Around 40% of patients experience a delay in resumption
of normal bowel function after colorectal surgery[4].

This delay leads to symptoms of nausea, vomiting, constipa-
tion, and abdominal distension, which then require unpleasant
supportive interventions such as intravenous fluids and naso-
gastric tube insertion. ALLEGRO, A placebo-controlled rand-
omized trial of IVL in accelerating Gastrointestinal Recovery af-
ter colorectal surgery, is the latest ongoing multicenter research
study across the United Kingdom, investigating the use of IVL
to improve recovery after colorectal surgery[5].

Evidence corroborated from various meta-analyses in the
past have shown that perioperative lidocaine infusion at. Dose
of 1.5 to 3 mg/kg/h consistently improved postoperative Visual
Analogue Scale (VAS). Pain scores in patients undergoing either
open or laparoscopic abdominal surgery[6].

However, it is important to note that the recommended
dose of continuous lidocaine infusion should be no more than
1.5 mg/kg/h. Intraoperative and operative opioid requirements
were also decreased with the use of lidocaine. In addition to
reducing pain, another benefit is a reduction in the duration of
postoperative ileus by an average of eight hours[7].

Lidocaine possesses an anti-inflammatory property, Lido-
caine, as well as other amide local anaesthetic, inhibits leuko-
cyte activation and adhesion to the site of injury in both in vitro
and in vivo models[8]. Lidocaine protects cells from inflamma-
tion by blocking the priming of neutrophils and therefore inhib-

I_idocaine is an amide local anaesthetic and an antiarrhyth-
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iting the release of superoxide anions[1].

Perioperative administration of lidocaine was significant-
ly associated with attenuation of surgery-induced release of
pro-inflammatory cytokines, e.g., IL-6 and IL-8, and/or de-
creased C-reactive protein (CRP) levels[9].

The aim of this work was investigating the ability of lido-
caine local anesthetic on enhancing return of bowel motility
after abdominal surgery.

Patients and Methods

This prospective, randomized, double-blind controlled clin-
ical study was carried out on 60 patients scheduled for elective
intestinal surgery, body mass index (BMI) 18 to30 kg-m? and
ASA | - I, aged from 18 to 60 years old, both sexes. The study
was done from October 2022 to August 2024 after approv-
al from the Ethical Committee Assiut University, Assiut, Egypt
(approval code: IRB 17101958) and registration of clinicaltrials.
gov (ID: NCT05541640). An informed written consent was ob-
tained from the patient or relatives of the patients.

The exclusion criteria were patients with preoperative gas-
trointestinal dysfunction, a history of drug abuse, or long-term
opioid use and previous gastrointestinal surgery.

Randomization and blindness

It was done by computer-generated random tables in blocks
of 6 numbers, and 1:1 allocation ratio.; numbers were kept in
well-sealed envelopes opened immediately before anesthesia
induction by an anesthetist other than the anesthetist in charge
or who is responsible for data collection.

Patients were randomly allocated into two equal groups:
Group A: Received general anesthesia and 1.5 mg/kg lidocaine
at the induction of anesthesia followed by an infusion rate of
1.5 mg/kg/h for 4 hours. Group B: Received general anesthesia
and normal saline infusion (placebos).

Preoperative preparation

The medical and surgical histories of the patients were tak-



en, clinical examinations were performed, and routine labora-
tory investigations such as CBC, INR, coagulation studies, renal
function, liver function, electrocardiography (ECG), and ECHO
(on need) were performed.

Anesthesia Induction

General anesthesia induced by propofol 1.5 mg/kg, titrated
slowly till loss of eyelash reflex, cisatracurium 0.15 mg/kg, fen-
tanyl 1 mic/kg, and lidocaine 1.5 mg/kg to facilitate stress-free
endotracheal intubation. Anesthesia is maintained by isoflurane
inhalation anesthesia, the cisatracurium maintenance dose of
0.03 mg/kg every 20 minutes, and FIO, 100%. Intraoperative
analgesia was 10 mg of nalupuphine given immediately after
intubation. At the end of surgery, the reversal of neuromuscu-
lar blockade was done by neostigmine 2.5 mg + 1 mg atropine,
and extubation was done only after patients fulfill the criteria
of extubation. Patients were monitored in PACU for at least 30
minutes and then transferred to a postoperative high depend-
ency unit for 24 h postoperative.

Data collection

Demographic data as age, sex, height, weight and ASA.
Preoperative baseline vital sign parameters of heart rate (H.R),
mean arterial pressure (M.A.P), and oxygen saturation (SPO2)
were recorded. Intraoperative MAP, HR, and SpO, % were
monitored continuously throughout the operation and recorded
every 5 minutes for the first 15 minutes and every 10 minutes
until the end of the procedure. Surgery duration was defined as
the time between the surgical incision and wound closure.

Postoperative data

Pain assessment by VAS score at 2 h, 6 h, 12 h and 24 h
postoperative. First postoperative anal venting: patients were
instructed to inform the nurse about the 1 st flatus passage and
the time of first defecation, a nurse in charge was informed to
assess flatus passage and defecation by direct question to the
patient every 2 hours. Intestinal sounds were evaluated every
4 hours by the surgeon resident in charge. IL6 was measured
preoperative, and 8 h and 24 h postoperative.

The time of the 1st analgesia request was recorded by the
nurse in charge. When a patient first asked for analgesia, an
anesthetist was informed to evaluate the pain score. Rescue
analgesia was prescribed as paracetamol 1 g if VAS < 4 and
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nalupuphine 6 to 8 mg shots if VAS > 4.

The primary outcome was the time of first postoperative
anal venting. Anal venting is defined as the interval from the
completion of surgical suturing until the patient's first act of
anal venting (First hearing of intestinal sounds, first passage of
flatus, first defecation). The secondary outcomes were serum
level of IL6 measured preoperative and 24 h postoperative.
Time of the first analgesia. 24 h VAS score.

Sample size calculation

The sample size was calculated using G*Power analysis. De-
pending on the results of a previous study[10] the sample size
was estimated to be able to detect a 20% difference in the
meantime of return of the bowel function with an alpha level
of 0.05, a beta level of 0.1 a minimum of 28 patients were
required in each group to achieve 85% power. The sample was
raised to include 30 patients/group for better and robust in-
ferential statistics. Patients, data collectors, and analysts were
blind to the study groups.

Statistical analysis

Statistical analysis was done by SPSS version 26 (IBM Inc.,
Chicago, IL, USA). Shapiro-Wilks test and histograms were used
to evaluate the normality of the distribution of data. Quantita-
tive parametric variables were presented as mean and standard
deviation (SD) and compared between the two groups utilizing
an unpaired Student’s T-test. Quantitative non-parametric data
were presented as the median and interquartile range (IQR) and
were analyzed by Mann Whitney test. Qualitative variables were
presented as frequency and percentage (%) and were analyzed
utilizing the Chi-square test or Fisher’s exact test when appro-
priate. A two-tailed P value < 0.05 was considered statistically
significant.

Results

Seventy-three patients were assessed for eligibility, 9 pa-
tients did not meet the criteria, and 4 patients refused to partic-
ipate in the study. The remaining patients were randomly allo-
cated into two equal groups (30 patients in each). All allocated
patients were followed up and analyzed statistically (Figure 1).

Age, sex, BMI, ASA and duration of surgery were insignifi-
cantly different between both groups (Table 1).

I
Table 1. Demographic data and duration of surgery of the studied groups.

Group A Group B P
(n = 30) (n = 30)
Age (years) 4537 + 14.62 48.03 = 10.16 0.4
Sex Male 17 (56.67 %) 19 (63.33%) 0.5
Female 13 (43.33%) 11 (36.67%)
BMI (kg/m?) 27.4 £ 2.04 27.67 £ 1.69 0.6
ASA physical status | 17 (46.67 %) 13 (43.3%) 0.4

Il 13 (43.33%)

17 (46.67%)

Data are presented as mean = SD or frequency (%); BMI: Body mass index.
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Figure 1. CONSORT flowchart of the enrolled
patients.

Figure 2. (A) Heart rate (B) MAP of the studied groups.
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' ________________________________________'___________________________________ _________________|]
Table 2. VAS, duration of anesthesia and time of 1st analgesia of the studied groups

Group A

(n = 30)
2 h postoperative 1+0.3
6 h postoperative 1.7+ 04
12 h postoperative 1.8+0.3
24 h postoperative 22+04
Duration of anesthesia min 164.47 + 14.55
Time of 1st analgesia (hr) 5+0.8

Group B P
(n =30)
1.5+05 0.004*
213+ 0.6 0.002*
25+05 < 0.001*
2.7 +0.6 0.002*
151.57 + 11.46 < 0.001*
22+ 1 < 0.001*

Data was presented as a mean (SDx); VAS: Visual analog scale; *: Significant as P value < 0.05.

Table 3. Interleukin-6, time of first sounds, flatus and defecation of the studied groups

Group A Group B P
(n = 30) (n =30)
Interleukin-6

Preoperative Interleukin-6 1+0.7 1.2+£06 0.401
8 hr postoperative IL6 23 +3 34+5 < 0.001*
24 hr postoperative IL6 14 + 3 26 + 8 < 0.001*
Time of first sounds (h) 33+1 33+1 < 0.001*
Time of first flatus (h) 5+ 1 51 0.003*
Time of first defecation (h) 10.4 £ 1.6 10.4 + 1.6 0.013*

Data was present as mean (+SD); *: Significant as P value < 0.05.

The heart rate was insignificantly different at baseline, 10
min, 40 min, 60 min, 80 min and 120 min between both groups.
The heart rate was significantly lower at 20 min, 100 min and at
the end in group A than group B (P < 0.05). The mean arterial
blood pressure (MAP) was insignificantly different at 120 min
and at end between both groups. The MAP was significantly
lower at baseline, 10 min, 20 min, 40 min, 60 min, 80 min and
at 100 min group A than group B (P < 0.05) (Figure 2).

VAS was significantly lower at 2 h, 6 h, 12 h and 24 h in
group A than group B (P value < 0.05) (Table 2).

Interleukin-6 was significantly lower at 8 hr after incision
and 24 hours after surgery in group A than group B (P < 0.001).
Time of sounds, time of flatus and time of defecation were sig-
nificantly lower in group A than group B (P value < 0.05) (Table
3).

Discussion

Abdominal surgery is the most common type of major sur-
gery conducted in the world [11],[12]. These surgeries are often
associated with postoperative pain, nausea, ileus, and extend-
ed hospital stays. Opioids have traditionally been the primary
choice for perioperative pain management; however, their use
is closely linked to postoperative ileus, particularly when daily
dosing exceeds 2 mg of intravenous (IV) hydromorphone equiv-
alents[13],[14].

In the current study, the intraoperative heart rate was insig-
nificantly different at baseline, 10 min, 40 min, 60 min, 80 min

and 120 min between both groups. The intraoperative heart
rate was significantly lower at 20 min, 100 min and at the end
in lidocaine group than placebo group. The intraoperative MAP
was insignificantly different at 120 min and at end between
both groups. The intraoperative MAP was significantly lower at
baseline, 10 min, 20 min, 40 min, 60 min, 80 min and at 100
min lidocaine group than placebo group.

In agreement with our study, Sarakatsianou et al.[15], illus-
trated that lidocaine resulted in reduced intraoperative systolic,
diastolic, and mean arterial pressure.

This was consistent with Hassan et al.[16], stated that the
lidocaine group had a significantly lower MAP and heart rate
compared to the control group.

However, Choi et al.[17], stated that the hemodynamic
including heart rate and MAP were similar between lidocaine
group and the control group. This disparity in results could be
explained by the differences in the types of surgery performed,
patients’ characteristics and study areas.

According to our results, VAS was significantly lower at all
times measured in lidocaine group than placebo group.

In agreement with our study, Wu et al.[18], declared that
the pain scores were significantly lower in the lidocaine group
than the placebo group.

This aligned with Ibrahim et al.[19], observed that the pe-
rioperative IVL injection had significant effect in reduction of
postoperative pain compared to the control group.

However, Sarakatsianou et al.[15], found that the postop-
erative pain scores were insignificantly different between the
lidocaine group and the control group. The disparity in results
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could be attributed to differences in the study areas and pa-
tients’ characteristics.

In this study, the duration of anesthesia and time of 1st
analgesia were significantly delayed in lidocaine group than
placebo group.

This was aligned with Ibrahim et al.[19], who illustrated
that the perioperative IVL injection had significantly elevated
the main pain free period compared to the control group.

This agreed with Hassan et al.[16], who demonstrated that
the time of 1st analgesia was significantly delayed in lidocaine
group than control group.

In the present study, the interleukin-6 was insignificantly
different at preoperative between both groups. Interleukin-6
was significantly lower at 8 h after incision and 24 hours after
surgery in lidocaine group than placebo group.

Lidocaine exerts potent anti-inflammatory effects by inhib-
iting leukocyte activation and adhesion, thereby reducing the
release of pro-inflammatory cytokines such as IL-6[20]. By sup-
pressing neutrophil priming and mitigating oxidative stress, it
helps attenuate the inflammatory cascade triggered by surgical
traumal21].

In the same line, Wu et al.[22] reported that the interleu-
kin-6 was significantly lower in the lidocaine group than the
placebo group.

On the other hand, Oliveira et al.[23], showed that there
was no statistically significant difference in IL-6 concentration
between groups. This discrepancy in the findings might be at-
tributed to the difference in the volumes of lidocaine adminis-
trated between their study and ours.

Our results showed that the time of sounds, time of flatus
and the time of defecation were significantly lower in lidocaine
group than placebo group.

This was consistent with Ibrahim et al.[19], demonstrated
that the perioperative IVL injection had significantly decreased
time of flatus compared to the control group.

In the same line, Song et al.[24], found that the time of
flatus and the time of defecation were significantly lower in
lidocaine group than control group.

On the other hand, Paterson et al.[25], found that periop-
erative administration of 2% IVL did not improve return of gut
function at 72 hours. The differences in findings may be at-
tributed to variations in geographic location and the specific
surgical procedures performed.

The limitations of the study included that the study was sin-
gle centered with a relatively small sample size, the study did
not compare the effect of intraoperative IVL in different vol-
umes and concentrations on postoperative bowel recovery and
inflammation in elective intestinal surgery and the study did not
compare the effect of intraoperative IVL in different types of
surgeries.

Conclusions

Intraoperative IVL infusion improved postoperative pain
control, delayed the need for analgesia, and reduced inflam-
mation, as shown by lower interleukin-6 levels. Additionally, it
significantly accelerated bowel recovery, evidenced by earlier
bowel sounds, flatus, and defecation, highlighting its potential
to enhance postoperative recovery in elective intestinal surgery.
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