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Abstract 
Background & Objectives: Stress response to extensive surgeries in cancer patients results in an imbalance between 
the pro-inflammatory and anti-inflammatory cytokines, besides activating an inflammatory cascade. We investigated 
the comparative effects of intravenous infusion of dexmedetomidine and lidocaine on proinflammatory cytokines 
and the stress reaction. 

Methodology: A prospective randomized double blind trial was performed in National Cancer Institute. 54 patients 
scheduled for pelvi–abdominal cancer surgery under general anesthesia were randomly allocated to three equal 
groups. Lidocaine group: patients received 1.5 mg/kg loading dose of lidocaine followed by 1.5 mg/kg/h infusion; 
Dexmedetomidine group: received a loading dose of dexmedetomidine 1 µg/kg followed by infusion of 0.5 µg/kg/h; 
or Saline group: received 50 ml of normal saline followed by infusion at a rate of 10 ml/h till the end of the surgery. 
The primary outcome was a postoperative target level of IL–6 after 24 h. 

Results: Immediate and 24 h postoperative IL–6 and TNFα were significantly lower in both dexmedetomidine and 
lidocaine groups compared to the control group (P < 0.001). Dexmedetomidine group had a significantly lower IL–6 
and TNFα levels compared to lidocaine group at immediate postoperative and 24 h postoperative period (P < 0.001). 
Dexmedetomidine and lidocaine groups had a significantly lower lactate and insulin levels compared to the control 
group immediately postoperatively as well as 24 h postoperatively (P < 0.001). The dexmedetomidine group had a 
significantly lower lactate levels compared to the lidocaine group immediately postoperatively only. The lidocaine 
group had lower insulin level than the control group regarding immediate postoperative period only. 

Conclusion: Intraoperative infusion of dexmedetomidine or lidocaine, both attenuate the postoperative levels of 
proinflammatory cytokines and stress response in patients undergoing pelvi–abdominal cancer surgeries. 

Clinical trial registration: The study was registered at clinicaltrials.gov (NCT 04148599).  
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1. Introduction 
Stress response to cancer surgeries is usually associated 

with a group of interactions between the endocrinal, the 

sympathetic, and the immunological systems, resulting 

in imbalance between pro- and anti-inflammatory 

cytokines in addition to, activating an inflammatory 

cascade.1, 2 

Exaggerated production of stress hormones (i.e. 

catecholamine, cortisol, and glucose), inflammatory 

mediators (e.g. interleukins [ILs] and tumor  necrosis 

factor alpha [TNFα]), and immune cell dysfunction (e.g. 

CD4 T) can lead to hemodynamic instability or 

metabolic derangements besides increasing the 

susceptibility of postoperative infection, resulting in 

delaying wound healing, multiple organ dysfunction, and 

postoperative morbidity.3 

Dexmedetomidine; is a highly selective alpha2 

adrenoceptor agonist which induces sedation, analgesia 

and anxiolysis. The sympatholytic activity of 

dexmedetomidine can suppress the inflammatory and 

surgical stress response and preserve the immunity of 

surgical patients. Though, there are no existing reviews 

of literature which offer a strong conclusion of the role 

of dexmedetomidine on perioperative inflammatory or 

immunological stresses.4, 5 

The antinociceptive effects of lidocaine are due to 

sodium channels and potassium neuronal currents block, 

presynaptic muscarinic and dopaminergic receptors 

block. Clinical studies demonstrated the effect of 

intravenous (IV) lidocaine in abdominal surgeries 

resulting in reducing the postoperative pain scores and 

opioid consumption.6, 7 However, there are few studies 

assessed the role of lidocaine in decreasing surgical 

stress response.8 

Therefore, the current study was performed to assess the 

effect of dexmedetomidine IV infusion and lidocaine on 

proinflammatory cytokines (IL–6 and TNFα) and some 

stress reactions (serum insulin and lactate). 

2. Methodology  
This prospective randomized controlled double-blind 

trial was conducted in the National Cancer Institute, 

Cairo University during December 2019 to June 2020 

following the approval of the Institutional Review Board 

(Approval No.201617050.3). The study was registered at 

clinicaltrials.gov (NCT 04148599).  

 

 

Fifty-four patients; includes both genders, their age 

ranges between 18 to 60, with a physical status of II-III 

American Society of Anesthesiology (ASA) and a BMI 

< 30 kg/m2, scheduled for pelvi–abdominal cancer 

surgery, were enrolled in the current study after consent 

by all participants. Exclusion criteria included, known 

allergic history to the study drugs, myocardial ischemia 

within the previous six months, renal or liver function 

impairment, pregnancy, chronic opioid use, a history of 

chronic pain, the inability to provide written informed 

consent and patient refusal. 

2.1. Randomization 

Patients were randomly assigned to one of the three study 

groups on the surgery day. Grouping was determined 

through a computer-generated list that was kept in a 

sealed envelope. Both patients and anesthetists who 

participated in postoperative data collection, were 

blinded to the treatment group. All groups initially 

received general anesthesia and one of the three 

analgesic techniques was then conducted; Group D 

received an infusion of dexmedetomidine, Group L 

received infusion of lidocaine, while Group C received a 

saline infusion intraoperatively.  

2.2. Blinding  

An anesthesiologist, who was not involved in the 

anesthesia management, prepared the covered syringe 

pumps for the dexmedetomidine, lidocaine and saline, 

besides being responsible for the randomization codes 

till the end of the study. Another anesthesiologist, who 

was not involved in postoperative patient evaluation and 

was blinded to the group assignments, administered 

anesthesia. Patients and the anesthesiologist-in-charge 

were blinded to the group assignments throughout the 

whole period of study. 

2.3. Anesthetic management 

In the preoperative holding area, an IV access was 

secured and crystalloid infusion started. Patients were 

premedicated with midazolam 0.05 mg/kg IV and 

ondansetron 4 mg IV. Standard monitoring, capnography 

and respiratory gas analysis were conducted. 

Anesthesia was induced with Fentanyl 2µg/kg IV, 

propofol 2mg/kg and bolus of atracurium 0.5 mg/kg. 

After tracheal intubation, anesthesia was maintained 

with sevoflurane; its concentration being adjusted to 

ensure adequate depth of anesthesia guided by the  
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Figure 1: CONSORT flowchart of patients 

maintenance of the bispectral index (BIS) at 45 to 60.  

Patients were ventilated with volume control ventilation 

mode at tidal volumes of 6-8 ml/kg and at respiratory 

rates to maintain end-tidal carbon dioxide (EtCO2) 

concentration around 35 mmHg, and an inspired oxygen 

fraction (FiO2) of 0.6.  

2.4. Intervention  

Immediately after anesthesia induction, one of the three 

regimens was started; group L receiving 1.5 mg/kg 

loading dose of lidocaine, made to 50 ml using normal 

saline given over 10 min, and followed by infusion at 1.5 

mg/kg/h till the end of surgery; Group D received a 

loading dose of 1 µg/kg of dexmedetomidine made to 50 

ml using normal saline and given over 10 min followed 

by infusion at 0.5µg/kg/h till the end of surgery; and 

Group C received 50 ml of normal saline given over 10 

min followed by a saline infusion intraoperatively at a 

rate of 10 ml/h till the end of the surgery. 

The infusions were stopped after skin closure. After the 

reversal of neuromuscular blocking agent and the 

response to verbal command, patients were extubated in 

the operating room. Subsequently, they were transferred 

to post anesthesia care unit (PACU).  

The heart rate (HR) and mean arterial blood pressure 

(MAP) were recorded before infusion, every 15 min 

intraoperatively as well as postoperatively at 0, 2, 6, 12 

and 24 h. 

Bradycardia was defined as a HR less than 50 BPM, and 

treated by 0.5 mg of atropine. Hypotension was defined 

as a 20% decrease in the MAP 

from the baseline record, and 

was treated by increments of 

ephedrine 3 mg IV. 

Pain intensity was assessed, in 

PACU via the visual analogue 

scale (VAS) at 0, 2, 6, 12 and 

24 h. Paracetamol 1 gm every 

6 h were set as postoperative 

analgesia in all study groups. 

A rescue analgesia was given 

for VAS ≥ 4 using an opioid 

(morphine 3 mg). Time of the 

first rescue analgesia together 

with the total dose of 

morphine were recorded. 

The 24 h postoperative blood 

level of IL–6 was set as the 

primary outcome of this study. 

The following were set as 

secondary outcomes of the 

current study: (i) Immediate 

postoperative levels of IL–6, 

(ii) immediate postoperative 

and 24 h postoperative levels of TNFα, and plasma levels 

of insulin and lactate; (iii) The average end tidal 

concentration of sevoflurane (recorded every 15 min); 

(iv) First 24 h postoperative VAS, and (v) 24 h 

postoperative morphine consumption. 

2.5. Samples collection and analysis 

Blood samples were obtained 10 min before drug 

infusion, by the end of surgery, and 24 h after surgery, to 

measure plasma levels of IL–6, TNFα, and plasma levels 

of insulin and lactate.  

5 ml of venous blood was withdrawn for each sample 

under complete aseptic precautions in a plain vacutainer 

tube. They were left to clot for 30 min, centrifuged at 

x3000 g for 10 min, then the serum was separated in 4 

aliquots; one for IL–6, one for TNF, one for insulin and 

one for lactate. Aliquots were stored at –20○ C till time 

of essay. Serum levels were assessed using sandwich- 

ELISA (enzyme linked immunosorbent assay) method 

by using Tecan- Sunrise device (Tecan Austria GmbH). 

2.6. Sample size estimation 

Based on a pilot study, in which each group consisted of 

ten patients, sample size was calculated according to the 

significant difference in the mean of 24 h IL–6 (as a 

primary outcome) among the control group (115.34 ± 

13.94), dexmedetomidine group (38.05 ± 9.50) and 

lidocaine group (82.15 ± 16.58) using ANOVA test, with 

α = 0.05, power of 80%, and an effect size of 0.44. The 

total sample size was 45 participants with 15 per group, 

was raised up to 54 participants (18 per group) to allow 
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the use of a non-parametric test. Calculation of sample 

size was by G*Power program (University of 

Düsseldorf, Düsseldorf, Germany).  

2.7. Statistical analysis 

Data were analyzed using IBM SPSS version 25 (SPSS 

Inc., Chicago, IL). Normally distributed numerical data 

are presented as mean ± SD and between-group 

differences were compared using one-way analysis of 

variance (ANOVA), with a post-hoc Tukey test to detect 

significant difference among research groups. 

Abnormally distributed numerical data were presented as 

a median (IQR), and inter-group differences were 

compared using the Kruskal Wallis test, with post-hoc 

Mann-Whitney U-test to detect significant difference 

among research groups. Categorical data were presented 

as number of patients and percent, and they were 

compared using the Pearson χ2 test. A two-tailed P < 

0.05 was considered significant.  

3. Results 
Sixty-two patients were screened for the current 

research; 5 patients were excluded, as they did not meet 

our inclusion criteria, two patients refused to participate, 

and one patient didn’t replenish the procedures of the 

research due to surgical complication (vascular injury). 

54 patients, 18 per each group, were included in the 

randomization process (Figure 1).  

The patients demographic characteristics were compared 

in the three groups of the research as displayed in Table 

1. 

Preoperative HR, MAP, IL–6, TNFα, serum lactate and 

insulin were insignificantly different among the three 

groups.  

Regarding levels of IL–6 and TNFα, there were 

significant differences between the three groups, in both 

immediate postoperative and 24 h postoperative samples 

(P < 0.001). The dexmedetomidine group had a 

significantly lower IL–6 and TNFα levels compared to, 

both the control and lidocaine groups in immediate 

postoperative period. Also, lidocaine group had a  

significantly lower IL–6 and TNFα levels compared to 

the control group, immediate postoperatively and 24 h 

postoperatively (Table 2). 

Similarly, there was a significant difference between the 

three groups regarding serum lactate, in immediate 

postoperative and 24 h postoperative samples (P < 

0.001). Both of the dexmedetomidine and lidocaine 

groups had a significantly lower lactate levels compared 

to the control group, at immediately postoperative and 24 

h postoperative readings. The dexmedetomidine group 

had significantly lower lactate levels compared to the 

lidocaine group, at immediately postoperative period 

only (Table 2). 

Regarding the insulin level, the dexmedetomidine group 

had significantly lower levels of insulin, compared to the 

control immediately postoperatively, and 24 h 

postoperatively (P < 0.001). The lidocaine group had 

lower insulin level than the control group, in the 

immediate postoperative period only (Table 2). 

In regard to both the intraoperative MAP, and HR, the 

dexmedetomidine group showed lower values, compared 

to control groups throughout all of the intraoperative 

time points. The lidocaine group also had a lower MAP 

and HR when compared to the control group, showing a 

significant difference in all time points regarding HR, 

while showing a significant difference at some of the 

time points regarding MAP (at 15, 30,75,105 and 120 

min). The dexmedetomidine group also had a lower 

MAP and HR when compared to the lidocaine group 

showing a significant difference in all time points with 

reference to HR, while showing only a significant 

difference at 90 min regarding the MAP. (Figure 2, 

Figure 3) Five patients in the dexmedetomidine group in 

addition to three patients in the lidocaine group, 

developed hypotension, which was treated by boluses 

ephedrine in all cases, the arterial blood pressure was 

normalized. None of the study patients developed 

bradycardia. 

The dexmedetomidine had a significantly lower 

postoperative MAP as well as a lower HR, compared to 

the control group, at all time points. The lidocaine group  

Table1: Patients demographic characteristics in the three studied groups. (n = 18 each group) 

Parameter Group D Group L Group C P-value 

Age (years) 46.1 ± 6.7 44.5 ± 5.32 45.7 ± 8.16 0.773 

Gender Male  8 (44.4) 6 (33.3) 8 (44.4) 0.163 

ASA 

 II 

 III 

 

7 (38.9) 

11 (61.1) 

 

7 (38.9) 

11 (61.1) 

 

10 (55.6) 

8 (44.4) 

0.134 

Data of age, Heart rate, IL–6, TNF α, lactate and insulin are presented as mean ± SD. Data of gender and 
ASA are presented as number (%). P > 0.05 is considered statistically nonsignificant. Group D: 
dexmedetomidine group; Group L: lidocaine group; Group C: saline group. 
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had a significantly lower MAP compared to the control 

group at all time points. With respect to the postoperative 

HR, the dexmedetomidine group had significantly lower 

values, in immediate postoperative and 2 h postoperative 

periods when compared to the control group. The 

lidocaine group had significantly lower HR at 2 h  

 

 

postoperative compared to the control group. The 

dexmedetomidine group had a significantly lower HR 

immediately postoperatively when compared to the 

lidocaine group (Figures 2 & 3). Regarding the end tidal 

sevoflurane concentration (vol%), there were 

statistically significant differences between the three 

Table 2: Change in the Serum IL–6 , TNFα, lactate and insulin levels in the three studied groups 

Sampling time Group D 

 (n = 18) 

Group L 

 (n = 18) 

Group C 

 (n = 18) 

P-value 

IL–6 levels (pg/ml)  

 Preoperative 3.93 ± 2.07 3.67 ± 2.09 3.48 ± 1.66 0.79 

 Immediate postoperative 19.3 ± 7.56 # 55.75 ± 13.3 74.77 ± 7.9 $o 0.001 > ٭ 

 24 h postoperative 37.3 ± 9.51 # 80.5 ± 13.52 116.4 ± 15.35 $o  0.001 > ٭ 

TNFα (pg/ml) 

Preoperative 1.41 ± 0.18 1.4 ± 0.17 1.44 ± 0.21 0.755 

Immediate postoperative 3.2 ± 0.33 # 5.92 ± 0.9 7.36 ± 1.65 $o 0.001 > ٭ 

24 h postoperative 4.68 ± 0.96 # 7.2 ± 0.56 8.7 ± 1.05 $o  0.001 > ٭ 

Serum lactate (ng/ml) 

Preoperative 3.93 ± 0.18 3.95 ± 0.42 3.86 ± 0.43 0.872 

Immediate postoperative 4.39 ± 0.33 # 5.42 ± 0.85 7.14 ± 1.35 $o 0.001 > ٭ 

24hrs postoperative 3.88 ± 0.96 4.48 ± 0.87 6.44 ± 2.03 $o  0.001 > ٭ 

Serum insulin (ng/ml) 

Preoperative 1.4 ± 0.48 1.69 ± 0.47 1.85 ± 0.83 0.082  

Immediate postoperative 1.62 ± 0.5 1.77 ± 0.51 2.66 ± 0.96 $o   0.001 > ٭ 

24 h postoperative 1.59 ± 0.52 1.9 ± 0.48 2.15 ± 0.63o 0.012 ٭ 

Data presented as mean ± SD. * denotes significance between the 3 groups, # denotes significance between D 

and L groups, $ denotes significance between L and C groups, O denotes significance between D and C groups.. 

pg/ml = picogram per milliliter = ng/ml: nanogram per millilitre. 

Table 3: Changes in end tidal sevoflurane concentration (vol.%) in the three studied groups 

Recording time Group D 

 (n = 18) 

Group L 

 (n = 18) 

Group C 

 (n = 18) 

P-value 

15 min 1.33 ± 0.1 0.12 ± 1.61 0.2$o ± 2.16 0.001 > ٭ 

30 min 1.32 ± 0.09 1.65 ± 0.125 2.7 ± 0.18 $o  0.001 > ٭ 

45 min 1.32 ± 0.06 1.66 ± 0.14 2.15 ± 0.2 $o  0.001 > ٭ 

60 min 1.3 ± 0.076 1.7 ± 0.14 2.18 ± 0.19 $o 0.001 > ٭ 

75 min 1.3 ± 0.1 1.66 ± 0.15 2.18 ± 0.21 $o 0.001 > ٭ 

90 min 1.28 ± 0.1 1.71 ± 0.1 2.21 ± 0.17 $o 0.001 > ٭ 

105 min 1.27 ± 0.09 1.7 ± 0.11 2.25 ± 0.16 $o  0.001 > ٭ 

120 min 1.26 ± 0.12 1.7 ± 0.12 2.23 ± 0.18 $o  0.001 > ٭ 

135 min 1.24 ± 0.13 1.7 ± 0.1 2.28 ± 0.164 $o 0.001 > ٭ 

150 min 1.28 ± 0.08 1.6 ± 0.07 2.25 ± 0.22 $o  0.001 > ٭ 

165 min 1.28 ± 0.05 1.65 ± 0.07 2.3 ± 0.3 $o 0.001 > ٭ 

Data presented as mean ± SD. * = significance between the 3 groups, # = significance between D and L groups, 
$ = significance between L and C groups, O = significance between D and C groups.  
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groups in all readings (P < 0.001). The dexmedetomidine 

group had a lower end tidal sevoflurane concentration 

compared to the lidocaine and the control groups at all 

time points. The lidocaine group had a lower end tidal 

sevoflurane concentration compared to the control group 

(Table 3). 

VAS was significantly lower 

in the dexmedetomidine 

group compared to the 

control group at all time 

points (P < 0.001). The 

lidocaine group had a lower 

VAS compared to control 

group and it was statistically 

significant immediately 

postoperatively, and at 6 h 

and 12 h postoperative 

period. The 

dexmedetomidine group had 

lower VAS compared to the 

lidocaine group but it was 

only statistically significant 

at immediately postoperative, 

2 h and 24 h postoperative 

measurements (Table 4).  

The dexmedetomidine group 

had a significantly lower 

morphine consumption and 

longer time to the first 

postoperative analgesic 

requirement, compared to 

both the lidocaine and the 

control group. There was no 

significant difference 

between the 3 study groups in 

their recovery time (Table 5).  

4. Discussion 
Tissue injury and surgery 

initiate a complex process of 

cytokine cascade as a result 

of direct stimulation of 

sympathetic nervous system. 

The increased production in 

proinflammatory cytokines 

leads to metabolic 

derangement and 

hemodynamic instability, 

proportionate to the duration 

and the severity of the tissue 

injury. Moreover, the 

nociceptive and 

proinflammatory cytokines 

seem to be directly related to 

each other; as increased 

release of proinflammatory 

cytokines could lead to more severe pain and vice versa. 

Some released cytokines, such as; tumor necrosis factor 

alpha (TNFα), and interleukin–6 (IL–6) can change pain 

signal transmission, through cytokine induced release of 

some neuroactive substances, e.g., nitric oxide, oxygen  
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Figure 2: Mean values of heart rate in the three studied groups measured at 
different time points.  (baseline preoperative reading, 15, 30, 45, 60, 75, 90, 105, 120, 

135, 150 min intraoperative and 30 min, 2, 6, 12, 24 h postoperative). D group = 
dexmedetomidine group, L group = lidocaine group, C group = control group. 
* = significance between the 3 groups, # = significance between D and L groups, $ = 
significance between L and C groups, O = significance between D and C groups.) 
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Figure 3: Mean values of MAP in the three studied groups measured at different 
time points.  (baseline preoperative reading, 15, 30, 45, 60, 75, 90, 105, 120, 135, 150 min 

intraoperative and 30 min, 2, 6, 12, 24 h postoperative). D group = dexmedetomidine group, L 
group = lidocaine group, C group = control group. 
* = significance between the 3 groups, # = significance between D and L groups, $ = 
significance between L and C groups, O = significance between D and C groups.) 
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free radicals, and excitatory amino acids, resulting in 

lasting hyperalgesia, fatigue, atrial fibrillation, and 

cognitive dysfunction as well as a delayed wound 

healing.10 On the other hand, anti-inflammatory 

cytokines are also released during inflammation, to 

counteract these effects, and keep balance besides 

improving the postoperative outcome.11 

We compared the effect of both dexmedetomidine and 

lidocaine on two of the proinflammatory cytokines (IL–

6 and TNFα) two stress related release of insulin and 

lactate, during the first 24 h postoperative period in 

patients undergo pelvi–abdominal surgeries (e.g. total 

abdominal hysterectomy and bilateral salpingo-

oophorectomy with lymph node dissection) showing a 

remarkable reduced levels in the dexmedetomidine 

group, compared to the lidocaine and the control group. 

Besides the intraoperative end tidal sevoflurane 

concentration, postoperative VAS and the total 24 h 

postoperative morphine consumption were lower in the 

dexmedetomidine and lidocaine groups compared with 

the control group. Moreover, these were lower in the 

dexmedetomidine group compared to the lidocaine 

group. 

Many previous studies demonstrated that 

dexmedetomidine can attenuate perioperative 

inflammation, and protect 

the immune function of 

surgical patients via 

combined mechanism of the 

central and peripheral 

nervous system alpha 

adrenergic receptors.12, 13 

It inhibits the cytokine 

production by macrophages 

and monocytes during the 

stress response. 

Additionally, the 

sympatholytic effect causes 

stimulation of the 

cholinergic anti-

inflammatory pathway and 

the antinociceptive action, 

involving interactions 

between pain and immune 

factors.14  

Being an alpha-2 

adrenoceptor agonist, the 

dexmedetomidine can 

inhibit secretion of insulin 

by stimulating the 

postsynaptic alpha-2 

adrenoceptors of pancreatic 

beta cells. Moreover, the it 

attenuates the hypothalamo-

pituitary-adrenal axis and sympatho–adrenal responses 

with potential perioperative glucose homeostasis 

inhibition.15, 16  

The dexmedetomidine inhibits the activity of 

sympathetic nervous system, and reduces catecholamine 

and glucocorticoids release, then attenuates the negative 

impact of the immune function of the surgical cases 

besides protecting the immune function.17 

We demonstrated the efficacy of infusion of lidocaine in 

reducing the proinflammatory cytokines and surgical 

stress response compared to the control group. The 

mechanism by which lidocaine reduces the 

proinflammatory cytokines could be directly related to 

its analgesic action in reducing the pressor response, 

surgically induced sympathetic stimulation, 

postoperative opioid consumption and pain scores. 

However, the exact mechanism has not been fully 

investigated in previously. 

The anti-inflammatory effect of lidocaine was 

demonstrated in colonic surgeries,8 abdominal 

hysterectomies,18 and laparoscopic surgeries.19, 20 A 

researcher found decreased levels of IL–6 , C–reactive 

protein and total leucocyte count with an infusion of 

lidocaine.21 On the other hand, Wuethrich et al. found 

no significant effect of lidocaine infusion on the surgical 

Table 4: Postoperative visual analogue scale (VAS) in the 3 studied groups: 

 Group D 

 (n = 18) 

Group L 

 (n = 18) 

Group C 

 (n = 18) 

P-value 

Immediately 
postoperative 

0 (0-1) # 3 (2-4) 6 (4-7) $O  < 0.001 ⃰

2 h 1 (0- 2) # 3 (2-5) 5 (4-6) O 0.001 > ٭ 

6 h 2 (2- 3) 3 2-5) 4 (3-7) $O 0.001 > ٭ 

12 h 2 (2-4) 3 (2- 4) 5 (4-6) $O 0.001 > ٭ 

24 h 2 (2-4) # 3 (2-4) 5 (4-6) O  < 0.001 ⃰

Data presented as median (interquartile range); * = significance between the 3 
groups, # = significance between D and L groups, $ = significance between L and C 
groups, O = significance between D and C groups. 

Table 5: Recovery time, morphine consumption and 1st rescue analgesia: 

 Group D 

 (n = 18) 

Group L 

 (n = 18) 

Group C 

 (n = 18) 

P-value 

Morphine (mg) 1 ± 0.5 # 6.89 ± 1.23 6.9 ± 0.8 O  0.001 > ٭ 

Recovery time (min) 6.67 ± 0.9 7.11 ± 0.76  7 ± 0.84  0. 263 

Time to 1st rescue 
analgesic (h) 

6 (0-12) # 2 (1.5-6) 2 (0-2) O 0.04 * 

Data of total morphine consumption and recovery time presented as mean ± SD. Data 
of time to first request of analgesia presented as median (interquartile range). . * = 
significance between the 3 groups, # = significance between D and L groups, $ = 
significance between L and C groups, O = significance between D and C groups. 
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stress response regarding the cortisol, procalcitonin, and 

C–reactive protein levels and in relation to the hospital 

stay, despite using a higher dose than the current study 

and a higher postoperative infusion dose. However, they 

didn’t measure the plasma level of TNFα and IL–6 as in 

our study.22 

In our study, the proposed drug regimen included a 

loading dose before the surgical stimulation, then a 

maintenance infusion throughout the surgery. Hofer et al. 

demonstrated that the anti-inflammatory effects of 

dexmedetomidine can be achieved through pre-emptive 

administration before the surgical stress stimulation.23  

Several studies determined that the use of pre-emptive 

analgesia, whether as an IV analgesia or as a preoperative 

regional nerve blocks, decreases the cytokine response, 

peripheral and central nervous system sensitization, and 

the pain.24 

5. Limitations 
The current study has a limitation that the duration of the 

study was only 24 hours postoperatively, which didn’t 

allow researchers to assess the effect of the study drugs 

on the postoperative bowel function, the incidence of 

postoperative ileus and the hospital stay duration. 

Nonetheless, the effect of lidocaine on the bowl function 

has previously been investigated.25, 26  

6. Conclusion 
The intraoperative infusion of either dexmedetomidine 

or lidocaine, attenuates the postoperative levels of 

proinflammatory cytokines (IL–6 and TNFα) and stress 

related release of serum insulin and lactate). Besides, 

dexmedetomidine produces lower postoperative pain 

scores and reduces postoperative opioid consumption 

compared to, both the lidocaine and the control group, 

without any hemodynamic consequences to patients who 

undergone pelvi–abdominal cancer surgeries.  
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