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ABSTRACT 

Background: Post-operative pain in laparoscopic cholecystectomy is variable, multifactorial and 

unpredictable.  The use of ultrasound-guided paravertebral nerve blocks (PVB) has been explored as part of 

its multi-modal pain management. 

Objective: To evaluate the efficacy of adding fentanyl and dexmedetomidine as adjuvants to bupivacaine in 

ultrasound guided paravertebral block for patients undergoing laparoscopic cholecystectomy. 

Patients and methods: This study was a prospective randomized controlled study that was conducted at Al-

Azhar University Hospitals. The study included 90 patients who underwent US guided paravertebral block 

during laparoscopic cholecystectomy. The cases were randomly divided into three equal groups control 

bupivacaine group, the fentanyl group and the dexmedetomidine group. 

Results: visual analogue scale (VAS) during rest was statistically significantly lower in dexmedetomidine 

group at 1 hour, 2-hours, 6-hours, 12 hours and 24 hours postoperatively as compared with other groups. 

There were statistically significant differences found between the three groups regarding total dose of 

morphine. The total dose was statistically significantly lower in the dexmedetomidine group aa compared 

with the other groups. 

Conclusion: The use of a Dexmedetomidine as an adjuvant to bupivacaine was associated with less pain 

intensity and prolonged duration of analgesia as compared with fentanyl plus bupivacaine or bupivacaine 

alone, with no change or affection of the incidence of postoperative complications. 

Keywords: Fentanyl, Dexmedetomidine, Bupivacaine, Ultrasound, Paravertebral Nerve Block, Laparoscopic 

Cholecystectomy. 

 

INTRODUCTION 

     Laparoscopic cholecystectomy is one 

of the most commonly performed 

minimally invasive surgical procedures 

for the treatment of symptomatic 

cholelithiasis (Harju et al., 2013). 

Laparoscopic cholecystectomy has clear 

benefits when compared with open 

surgery, but post-operative pain is still a 

common complaint after it (Evers et al., 

2017). 
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     The patient undergoing laparoscopic 

cholecystectomy suffers from severe post-

operative pain, that pain if not managed 

appropriately; it can prolong hospital stay 

and lead to increased morbidity (Chang et 

al., 2015). Post-operative laparoscopic 

cholecystectomy pain can be relieved by 

some methods including various analgesic 

modalities eg, use of non-steroidal anti-

inflammatory drugs such as ketorolac 

(Sharma et al., 2015), pre-emptive 

analgesic regimens containing ketamine, 

intraperitoneal local anesthetics, 

infiltration of the incision site with local 

anesthetics, and regional anesthesia 

techniques including paravertebral block 

(Campiglia et al., 2010). 

     Paravertebral Block (PVB) is a 

regional anesthetic and analgesic 

technique which may offer comparable 

analgesic effectiveness with minimal side 

effects. Paravertebral Block has been used 

a lot in the last two decades; several 

studies show its efficacy in breast surgery, 

thoracoscopic surgery and laparoscopic 

cholecystectomy (Wahba & Kamal, 2014 

and Kulhari et al., 2016). (PVB)is the 

technique of injecting local anesthetic 

adjacent to the thoracic vertebra close to 

where the spinal nerves emerge from the 

intervertebral foramina, resulting in 

ipsilateral somatic and sympathetic nerve 

blockade in multiple dermatomes above 

and below the site of injection (Gupta et 

al., 2017). 

     Bupivacaine is a local anesthetic that is 

capable of producing prolonged high 

quality analgesia in the postoperative 

period (Bani-Hashem et al., 2011). It is 

shown that paravertebral block using 

bupivacaine significantly reduces pain 

score (Golembiewski and Dasta, 2015). 

Many drugs have been used as adjuvants 

to local anesthetic in peripheral nerve 

block in order to augment its analgesic 

effect and prolong the duration of the 

block such as opioids, benzodiazepines, 

α2 agonists, N-methyl D-aspartate 

receptor antagonist, dexamethasone, 

neostigmine and magnesium sulfate 

(Barreveld et al., 2013). 

     Dexmedetomidine, when given with 

opioids, may produce an additive or a 

synergistic effect (Kim et al., 2013). 

Dexmedetomidine, an imidazole 

derivative, is an adrenoceptor agonist with 

high selectivity for α2 receptors. 

Dexmedetomidine produces dose-related 

analgesia sedation, and anxiolysis, without 

respiratory depression. Postoperative 

administration produces analgesia without 

severe sedation (Fahmy et al., 2015). 

     Although opioids are highly effective 

in pain control, opioid use can lead to 

extended hospital stay due to undesirable 

adverse effects such as respiratory 

depression, nausea, vomiting, pruritus, 

and urinary retention (Koepke et al., 

2018). 

     Fentanyl administration is simple and 

reliable. It improves the quality of 

intraoperative and early postoperative s 

block when added to bupivacaine (Nasef 

et al., 2019). 

     The aim of our study was to evaluate 

the efficacy of adding fentanyl and 

dexmedetomidine as adjuvants to 

bupivacaine in ultrasound guided 

paravertebral block for patients 

undergoing laparoscopic cholecystectomy 

regarding the severity of postoperative 

pain, postoperative opioid consumption in 

the 1st 24 hours, incidence of side effects 

and duration of analgesia. 
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PATIENTS AND METHODS 

          This was a prospective randomized 

double-blind study conducted at Al-Azhar 

University Hospitals, Cairo, Egypt. 

     The study included 90 patients 

(underwent ultrasound guided 

paravertebral block during laparoscopic 

cholecystectomy) that were randomly 

allocated (by sealed opaque envelopes 

technique) into three equal of groups; 

Control group (patients received 17 mL of 

0.25% bupivacaine + 3 mL saline 0.9% in 

a total volume of 20 ml on each side), 

fentanyl group patients received 17 mL of 

0.25% bupivacaine + fentanyl (0.25 

μg/kg) diluted in 3 ml of 0.9% saline in a 

total volume of 20 ml on each side) and 

dexmedetomidine group (patients received 

17 mL of 0.25% bupivacaine+ 

dexmedetomidine (0.50 µg/kg) diluted in 

3 ml of 0.9% saline in a total volume of 

20 ml on each side). 

Inclusion criteria: 

• American Society of Anesthesiologists 

physical status grade I and grade II. 

• Both sexes will be included. 

• age between 20-60 years. 

Exclusion criteria: 

• Patient refusal to participate. 

• Neuromuscular diseases (as 

myopathies, myasthenia gravies). 

• Hematological diseases, bleeding or 

coagulation abnormality. 

• Psychiatric diseases. 

• Local skin infection and sepsis at site 

of the block. 

• Known hypersensitivity to the study 

drugs. 

• Severe chest wall deformity, e.g. 

scoliosis. 

• Morbid obesity. 

     A written informed consent was 

obtained from each patient fulfilling 

inclusion criteria after full explanation of 

the operation, its benefits and its possible 

subsequent complications. 

All patients were subjected to the 

following: 

1. Full history taking. 

2. Clinical examination. 

3. Routine preoperative investigations 

(complete blood picture, coagulation 

profile, liver function and renal 

function tests). 

Preoperative preparation: 

• All patients were familiar with the use 

of 0-10 visual analogue scale score 

identifying 0 as no pain and 10 as 

worst imaginable pain. 

• On arrival to the operating room 

routine monitoring was applied, 

peripheral intravenous cannula (20G) 

was inserted and 0.9% saline was 

started to be infused. All patients were 

premedicated using midazolam 0.03 

mg/kg intravenously. 

• Paravertebral block was performed 

before induction of general anesthesia. 

Technique of ultrasound guided 

paravertebral nerve block: 

• Standard precautions for the 

performance of ultrasound- guided 

nerve blocks were followed which 

include continuous routine monitoring, 

the skin overlying the injection site 

should be free of signs of infection 
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and prepped with an antiseptic 

solution. 

• Patient laid in the lateral position, 

paravertebral block was done using a 

38 mm broadband linear array 

ultrasound probe. The probe surface in 

contact with the skin was covered with 

a sterile adhesive dressing. 

• A sagittal paramedian view of the 

paravertebral space was obtained by 

applying the probe at a point 2.5 cm 

lateral to the tip of the spinous process 

in a vertical orientation, the fifth 

thoracic vertebral level was identified 

by palpating and counting down from 

the seventh cervical body. 

• The midpoint of the transducer was 

aligned midway between the spine 

processes of T5 and T6, 4 ml of 1 % 

lidocaine was injected subcutaneously 

at the puncture site and 22G spinal 

needle was inserted in an in-plane 

approach in a cephalad orientation and 

advanced perpendicularly to all skin 

planes under direct vision to puncture 

the superior costo-transverse ligament 

where a click appreciated. 

• Following negative aspiration, 1–2 ml 

of the study, solution was injected to 

verify correct position of the needle tip 

and the rest of study solution was 

injected in fractioned doses following 

intermittent aspiration between the 

superior costo- transverse ligament 

and the parietal pleura which was 

displaced anteriorly by the injectate. 

• Similar approach was used for the 

paravertebral block on the other side. 

• Sensory block over the area of surgical 

incision was confirmed by loss of cold 

sensation using an alcohol swab and 

pinprick sensation using a 23 G needle 

every 3 min until 15 min after 

injection of the study solutions and 

before starting general anesthesia. 

General Anesthesia: 

• General anesthesia was induced using 

intravenous propofol (2-3 mg/kg), 

fentanyl IV (1µ/kg) and atracurium 

besylate (0.6 mg/kg) to facilitate 

intubation then patients were 

mechanically ventilated using a 

volume control mode with Tv 6- 

8ml/kg, RR 10-14 breath/min and I.E. 

ratio 1:2 to maintain Etco2 35- 40 

mmHg. Anesthesia was maintained 

using minimum alveolar concentration 

of isoflurane 1.2% and 60% air in O2 

mixture with top up dose of 

atracurium. 

• Intraoperative IV fluids were given 

according to the body weight and 

according to intraoperative loss. 

• All patients were extubated at the end 

of surgery after neuromuscular 

reversal with administration of 

neostigmine (0.05 mg/kg) and IV 

atropine (0.02 mg/kg) and fulfilling 

the criteria of extubation. The duration 

of the surgery was recorded 

Intra-operative Assessment: 

• In operating room, monitoring was 

achieved by five lead ECG, Spo2 and 

non-invasive MAP, ETCo2 and Temp. 

• Base line values of HR, Spo2 and non-

invasive MAP will be collected before 

and after paravertebral block, just after 

induction of anesthesia, at skin 

incision, then recording was be done 

every 15 min till the end of the first 

hour and then every 30min interval till 

the end of surgery. 
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• Sensory block onset was defined when 

the patient subjectively evaluate the 

intensities of both cold and pinprick 

sensations in the blocked side decrease 

75 % or more. 

• Duration of surgery was defined as the 

time from induction to discharge from 

the operating room was recorded. 

• In case of increased in intra-operative 

systolic blood pressure and heart rate 

of more than 20% of baseline for 

longer than 5 min, incremental doses 

of fentanyl IV 0.5µ/kg was given and 

the case was excluded. 

Postoperative Assessment: 

• On admission into the PACU, all vital 

data & hemodynamics (non- invasive 

MAP, HR, and SaPO2) were be 

recorded at 1, 2, 6, 12 and 24 hrs. 

post-operatively. 

• Pain intensity was assessed at rest and 

during coughing with the 10-point 

VAS score at 1, 2, 6, 12 and 24 hours. 

post-operatively. 

• Visual Analogue Scale consists of a 

straight line with the endpoints 

defining extreme limits such as ‘no 

pain at all: 0’ and ‘the worst 

imaginable pain: 10’. The patient's 

pain level was marked on the line 

between the two endpoints. The 

distance between ‘no pain at all’ and 

the mark then defines the subject’s 

pain (10). 

• When the patients experience pain 

(VAS score >3), a bolus dose of IV 

morphine 0.02 mg/kg was 

administered and repeated every 15 

min till visual analogue scale score ≤ 4 

was attained. 

• The time of first post-operative 

administration of morphine was 

recorded. 

• The total dose of post-operative 

morphine (mg) consumed in the first 

postoperative 24 hrs. was calculated in 

the three groups. 

• Post-operative complications were 

recorded including post- operative 

nausea and vomiting treated by 

metoclopramide, hypotension treated 

by ephedrine, bradycardia treated by 

atropine or pneumothorax, respiratory 

depression and chest pain, respiratory 

depression is defined as respiratory 

rate less than 8 per minute or SaPO2 

below 90%. 

Statistical analysis: 

     The collected data were coded, 

processed and analyzed using the SPSS 

(Statistical Package for the Social 

Sciences) version 22 for Windows® (IBM 

SPSS Inc, Chicago, IL, USA). Data were 

tested for normal distribution using the 

Shapiro Wilk test. Qualitative data were 

represented as frequencies and relative 

percentages. Chi square test (χ2) or 

Fischer’s exact and Bonferroni post-hoc 

test was be used to calculate difference 

between groups of qualitative variables. 

Quantitative data were expressed as mean 

± SD (Standard deviation) or median 

(interquartile range). The comparison 

between more than two independent 

groups with quantitative data was 

conducted using one-way analysis of the 

variance (One-way ANOVA) for 

parametric data and Kruskal -Wallis test 

for non-parametric data. P value < 0.05 

was considered significant. 
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RESULTS 

 

     The mean age of the cases in the 

control group was 40.1 ± 9.86 years, in 

the fentanyl group was 41.57 ± 9.3 years 

and in the Dexmedetomidine was 40.8 ± 

9.54 years. Male predominate in the three 

groups represented 60%, 63.3% and 

66.7% in the three groups respectively. 

There was no statistically significant 

difference found between the three groups 

regarding age, sex, weight (kg), Height 

(m) BMI and ASA classification and 

duration of surgery (min). 

     There were statistically significant 

differences found between the three 

groups regarding Mean onset of sensory 

block (min) and Mean duration of sensory 

block (min). 

     The mean onset of sensory block was 

statistically significantly longer in the 

control group as compared with other 

groups. it was significantly longer in the 

fentanyl group as compared with the 

Dexmedetomidine group. The mean 

duration was statistically significantly 

shorter in the control group as compared 

with other groups and in the fentanyl 

group as compared with the 

Dexmedetomidine group (Table 1). 

Table (1): Comparison between Control group ,Fentanyl Group and 

Dexmedetomidine Group regarding demographic data, operative data 

and early postoperative outcomes 

Groups 

 

Variables 

Control 

group 

Fentanyl 

Group 

Dexmedetomidine 

group P-value 

No.= 30 No.= 30 No.= 30 

Age 40.1 ± 9.86 41.57 ± 9.3 40.8 ± 9.54 0.839 

Sex 
Males 18 (60.0%) 19 (63.3%) 20 (66.7%) 

0.875 
Females 12 (40.0%) 11 (36.7%) 10 (33.3%) 

Weight (kg) 83.56 ± 10.76 86.97 ± 6.75 86.97 ± 6.13 0.179 

Height (m) 1.66 ± 0.13 1.63 ± 0.08 1.66 ± 0.07 0.354 

BMI 31.84 ± 4.16 33.01 ± 4.05 31.89 ± 3.48 0.445 

ASA 
I 16 (53.3%) 17 (56.7%) 15 (50.0%) 

0.866 
II 14 (46.7%) 13 (43.3%) 15 (50.0%) 

Duration of 

surgery(min) 
77.97 ± 11.52 80.52 ± 10.48 77.02 ± 10.88 0.317 

Mean onset of 

sensory block (min) 
5.7 ± 0.35 A 4.89 ± 0.57 B 4.33 ± 0.18 C < 0.001 

Mean duration of 

sensory block (min) 
152.67 ± 11.81 A 183.13 ± 8.74 B 327.57 ± 23.8 C < 0.001 

A, B, C: Similar results indicate no statistically significant difference between the two 

adjacent groups while different letters indicate a statistically significant difference 
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     There was no statistically significant 

difference found between the three groups 

regarding SPO² saturation and mean 

arterial pressure (MAP) at baseline, during 

the surgery and at the end of surgery also 

there was no statistically significant 

difference found between the three groups 

regarding heart rate at baseline, but there 

was statistically significant difference 

found between the 3 groups regarding 

heart rate at 15 min, at 30 min, at 45 min, 

rate at 60 min ,and at the End of operation 

(Table 2). 

 

Table (2): Comparison between Control group, Fentanyl Group and 

Dexmedetomidine regarding Intra operative (SPO² saturation, heart rate 

and mean arterial pressure) 

Groups 

 

Intaoparative 

vital data 

Control 

group 

Fentanyl 

Group 

Dexmedetomidine 

group 
P-value 

No.= 30 No.= 30 No.= 30 

SPO² saturation (%) 

Baseline Mean ± SD 97.68 ± 0.51 97.58 ± 1.12 97.96 ± 2.00 0.530 

15 min Mean ± SD 97.57 ± 0.64 97.41 ± 1.2 97.26 ± 2.52 0.764 

30 min Mean ± SD 97.46 ± 0.75 97.27 ± 1.24 97.88 ± 2.76 0.246 

45 min Mean ± SD 97.3 ± 0.9 97.21 ± 1.26 976.04 ± 2.56 0.258 

60 min Mean ± SD 97.27 ± 0.93 97.16 ± 1.19 97.20 ± 1.96 0.275 

At the End 

of operation 
Mean ± SD 96.82 ± 0.95 96.92 ± 1.24 95.80 ± 5.09 0.301 

Herat rate (Beat/min) 

Baseline Mean ± SD 88.97 ± 9.7 87.83 ± 10.2 88.93 ± 11.69 0.894 

15 min Mean ± SD 92.57 ± 10.14 89.27 ± 12.5 82.9 ± 8.49 0.002 

30 min Mean ± SD 91.57 ± 10.14 88.27 ± 12.5 81.13 ± 7.31 0.001 

45 min Mean ± SD 90.57 ± 10.14 87.27 ± 12.5 78.97 ± 8 0.001 

60 min Mean ± SD 85.63 ± 11.85 87.47 ± 9.55 77.97 ± 7.62 0.001 

At the End 

of operation 
Mean ± SD 83.43 ± 12.02 86.23 ± 9.69 78.27 ± 8.3 0.010 

Mean arterial pressure (mmHg) 

Baseline Mean ± SD 95.53 ± 10.21 94.9 ± 10.39 93.07 ± 11.54 0.426 

15 min Mean ± SD 93.6 ± 8.06 95.2 ± 7.88 90.93 ± 10.83 1.711 

30 min Mean ± SD 91.83 ± 9.36 92.43 ± 9.29 89.93 ± 10.38 0.545 

45 min Mean ± SD 86 ± 12.22 88.53 ± 12.01 89 ± 10.51 0.580 

60 min Mean ± SD 85 ± 12.26 87.1 ± 12.85 87.3 ± 9.94 0.352 

At the End 

of operation 
Mean ± SD 92.1 ± 12.27 95.33 ± 10.84 96.53 ± 13.32 1.062 
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     There was no statistically significant 

difference found between the three groups 

regarding post-operative SPO² saturation. 

There was a statistically significant 

decrease in HR post-induction in the three 

groups until 1 hour postoperatively (Table 

3). 

 

Table (3): Comparison between Control group, Fentanyl Group and 

Dexmedetomidine regarding postoperative (SPO² saturation, heart rate 

and mean arterial pressure) 

Groups 

 

Postoparative 

vital data 

Control 

group 

Fentanyl 

Group 

Dexmedetomi

dine 

group 

P-value 

No.= 30 No.= 30 No.= 30  

SPO² saturation  

1 hour Mean ± SD 97.68 ± 0.51 97.58 ± 1.12 98.10 ± 2.91 0.227 

2 hours Mean ± SD 95.13 ± 3.86 95.99 ± 3.42 97.64 ± 1.80 0.088 

6 hours Mean ± SD 94.70 ± 4.14 95.76 ± 3.40 96.23 ± 4.56 0.071 

12 hours Mean ± SD 97.80 ± 1.77 97.58 ± 1.12 97.77 ± 1.89 0.364 

24 hours Mean ± SD 98.05 ± 1.90 97.97 ± 1.24 98.15 ± 1.94 0.329 

heat rate (Beat/minute)  

1 hour Mean ± SD 83.87 ± 8.73 90.33 ± 10.09 85.33 ± 9.93 0.098 

2 hours Mean ± SD 84.33 ± 8.43 86.00 ± 9.96 86.33 ± 11.04 0.703 

6 hours Mean ± SD 84.50 ± 17.02 84.83 ± 9.44 91.00 ± 7.85 0.070 

12 hours Mean ± SD 92.57 ± 10.33 87.83 ± 10.20 94.10 ± 10.43 0.055 

24 hours Mean ± SD 95.87 ± 12.16 91.03 ± 12.16 97.20 ± 13.60 0.146 

Mean arterial pressure (mmHg)  

1 hour Mean ± SD 83.87 ± 8.73 90.33 ± 10.09 85.33 ± 9.93 0.098 

2 hours Mean ± SD 84.33 ± 8.43 86.00 ± 9.96 86.33 ± 11.04 0.703 

6 hours Mean ± SD 84.50 ± 17.02 84.83 ± 9.44 91.00 ± 7.85 0.070 

12 hours Mean ± SD 92.57 ± 10.33 87.83 ± 10.20 94.10 ± 10.43 0.055 

24 hours Mean ± SD 95.87 ± 12.16 91.03 ± 12.16 97.20 ± 13.60 0.146 

 

     VAS during rest was statistically 

significantly lower in dexmedetomidine 

group at 1 hour, 2-hours, 6-hours, 12 

hours and 24 hours postoperatively as 

compared with other groups. Moreover, at 

2-hours, 6 hours and 12 hours 

postoperatively, VAS score was 

significantly higher in the fentanyl group 

as compared with the control group 

(Table 4). 

 

 

 

 

 

 

 

 

 

 

 



 

 

 COMPARISON BETWEEN ADDITION OF FENTANYL VERSUS… 
527 

Table (4): Comparison between Control group Fentanyl Group and 

Dexmedetomidine regarding VAS score 

Groups 

 

VAS Scores 

Control 

group 

Fentanyl 

Group 

Dexmedetomidine 

group P-value P1 P2 P3 

No.= 30 No.= 30 No.= 30 

1 hour 
Median 

(IQR) 
2 (1 – 2) 2 (1 – 2) 1 (0 – 2) 0.004 0.045 0.003 0.046 

2 hours 
Median 

(IQR) 
5 (5 – 5) 6 (6 – 6) 4 (4 – 4) < 0.001 < 0.001 < 0.001 < 0.001 

6 hours 
Median 

(IQR) 
6 (5.5 – 6) 7 (6.5 – 7) 3 (2 – 4) < 0.001 < 0.001 < 0.001 < 0.001 

12 hours 
Median 

(IQR) 
4 (3 – 4) 5 (4.5 – 5) 4 (3 – 5) < 0.001 < 0.001 0.852 0.001 

24 hours 
Median 

(IQR) 
1 (1 – 2) 1 (1 – 2) 2 (1 – 2.5) 0.010 1.000 0.039 0.039 

P1: Significance between control group and fentanyl group 

P2: Significance between fentanyl Group and dexmedetomidine group 

P3: Significance between control Group and dexmedetomidine group 

 

     There was no statistically significant 

difference found between the three groups 

regarding complications. There was 

statistically significant difference found 

between the three groups regarding Total 

dose of morphine. The total dose was 

statistically significantly higher in the 

control group as compared with other 

groups, and in the fentanyl group as 

compared with the Dexmedetomidine 

group (Table 5). 

 

Table (5): Comparison between Control group,Fentanyl Group and 

Dexmedetomidine regarding post-operative complications and dose of 

morphine required 

Groups 

 

Complications 

Control 

group 

Fentanyl 

Group 

Dexmedetomidine 

group P-value 

No. % No. % No. % 

Complications 

Nausea 2 6.7% 5 16.7% 4 13.3% 0.484 

Vomiting 3 10.0% 4 13.3% 2 6.7% 0.690 

Brady cardia 2 6.7% 4 13.3% 4 13.3% 0.638 

Shivering 3 10.0% 2 6.7% 0 0.0% 0.227 

Pruritus 0 0.0% 2 6.7% 0 0.0% 0.129 

Hypotension 1 3.3% 4 13.3% 8 26.7% 0.036 

Total dose of morphine 

Mean ± SD 6.51 ± 2.77 A 4.62 ± 1.97 B 3.01 ± 1.83 C <0.001 
A, B, C: Similar results indicate no statistically significant difference between 

the two adjacent groups while different letters indicate a statistically significant difference 

 

DISCUSSION 

     To the best of our knowledge, this was 

the first study to evaluate the effect of 

adding fentanyl and dexmedetomidine as 

adjuvants to bupivacaine in ultrasound 

guided paravertebral block for patients 

undergoing laparoscopic cholecystectomy. 

     In the current study, there was no 

statistically significant difference found 

between the three groups regarding the 
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intraoperative and postoperative heart rate 

and MAP between the three study groups, 

but there was statistically significant 

difference found between the three groups 

regarding heart rate at 15 min, at 30 min, 

at 45 min, at 60 min, and at the end of 

operation. The current study showed; a 

statistically significant decrease in HR 

post-induction in the three groups until 1 

hour postoperatively. 

     Dexmedetomidine causes stimulation 

of postsynaptic α2 receptors in the central 

nervous system, which causes sympathetic 

inhibition, and so can decrease heart rate 

and blood pressure Mukherjee et al., 

(2018) this agreed with Jan et al., (2018). 

Who showed there no differences in HR 

and MAP intraoperatively between opioid 

free anaesthesia( OFA) and opioid-based 

anesthesia (OA) groups when they 

measured quality of recovery on  Patients 

undergoing elective laparoscopic bariatric 

surgery. 

     On the other hand, it was documented 

by Gaszyński et al., (2016) when studied 

patients undergoing bariatric surgery 

divided into either an opioid free analgesia 

(OFA) group using dexmedetomidine or a 

fentanyl-based anesthetic group and 

significant decrease in HR and MAP in 

OFA group , Shalaby et al., (2018) found 

that there were significant decrease in HR 

and MAP in dexmedetomidine OFA 

group than fentanyl group after intubation, 

after pneumoperitoneum, until 60 min 

after induction, when studied on 80 

patients scheduled for elective 

laparoscopic cholecystectomy. The 

difference between the studies could be 

attributed to different sample size and 

variations in the dose utilized in these 

studies. 

     Pain arises from the incision and trocar 

sites (50–70%), and from the rapid 

distension of peritoneum (20–30%), with 

traction on vessels and nerves, irritation of 

the phrenic nerve, and intra-abdominal 

trauma (10–20%), with release of 

inflammatory mediators. Shoulder pain is 

usually mild and persists for 24 h 

Sarakatsianou et al., (2016). 

     Naja et al. (2011), compared the 

effectiveness of bilateral PVB applied 

preoperatively and postoperatively in 

patients undergoing laparoscopic 

cholecystectomy (LC). The PVB was 

performed under the guidance of a nerve 

stimulator at thoracic 5 and 6 level either 

prior to the induction of general anesthesia 

or immediately after the end of surgery. 

Patients treated with preoperative PVB 

were determined to have significantly 

lower VAS scores for pain at rest, on 

movement, and on coughing at 12 h 

postoperatively. Aydin and Aydin, (2018) 

showed that The VAS scores for each 

evaluation were significantly lower in the 

preoperative and postoperative block 

groups compared to the control group. 

     In the current study, VAS during rest 

was statistically significantly lower in 

dexmedetomidine group at 1 hour, 2-

hours, 6-hours, 12 hours and 24 hours 

postoperatively as compared with other 

groups. Moreover, at 2-hours, 6 hours and 

12 hours postoperatively, VAS score was 

significantly higher in the fentanyl group 

as compared with the control group. This 

result was in accordance with a study 

conducted by Kumar et al.,( 2014) who 

compared premedication with the same 

dexmedetomidine and clonidine in 

laparoscopic cholecystectomy and found 

that VAS score was significantly less in 
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dexmedetomidine group , Also, our results 

agreed with Morsy et al., (2017) who 

compared bupivacaine 0.25%, 

bupivacaine 0.25% with dexmedetomidine 

100 μg and bupivacaine 0.25% with 

morphine 2 mg in PVB performed using 

landmark-guided technique. The authors 

found that dexmedetomidine group had 

lower pain scores compared to the other 

two groups. 

     Kataria et al. (2016) showed a 

significant decrease in VAS score in the 

OFA group when studied on the efficacy 

of dexmedetomidine versus fentanyl on 

the pressor response and 

pneumoperitoneum in laparoscopic 

cholecystectomy, Shalaby et al., (2018) 

documented that there was a significant 

decrease in OFA group regarding VAS 

scores at 20, 60 minutes and 6 hours 

postoperatively than the fentanyl group. 

     A study by Toleska and Dimitrovski 

(2019) showed that the OFA group 

statistically significant decrease VAS 

score at first hour and 24 hours after the 

surgery than the Fentanyl group, also low 

VAS score in OFA group with the non-

significant difference between two groups 

at other time postoperative , Within the 

same context, Bhatia et al. (2015) showed 

that the intrathecal bupivacaine–

dexmedetomidine combination caused 

significant reduction of the incidence of 

shoulder tip pain compared with those 

who received intrathecal bupivacaine 

alone for laparoscopy. Within the same 

context, Abdelmoniem et al. (2020) and 

his colleagues reported that there was a 

statistically significant decrease in VAS at 

0h, 2hs, 4hs, 8hs, 12hs and 24 hrs. 

postoperative in the dexmedetomidine 

group. 

     In the current study, there were 

statistically significant differences found 

between the three groups regarding mean 

onset of sensory block (min) and mean 

duration of sensory block (min). The 

mean onset of sensory block was 

statistically significantly longer in the 

control group as compared with other 

groups. in the fentanyl group as compared 

with the Dexmedetomidine groups, and 

The mean duration of sensory block was 

statistically significantly shorter in the 

control group as compared with other 

groups. The mean duration of sensory 

block was significantly shorter in the 

fentanyl group as compared with the 

Dexmedetomidine group. 

     Naja et al. (2011) showed that 

analgesia consumption was also lower in 

the preoperative PVB group In the study 

conducted by Aydin and Aydin (2018), 

after the preoperative application of 

unilateral paravertebral block, none of 

patients required any opioids during 

surgery. Furthermore, patients in both the 

preoperative and postoperative groups 

requested significantly less analgesia 

compared to the control group. 

     Therefore, as even unilateral PVB can 

induce this analgesic effect, it can be 

considered that pneumoperitoneum, which 

is expected to induce diffuse pain 

bilaterally, does not significantly 

contribute to the pain during and after LC, 

Our results agreed with Morsy et al. 

(2017) who compared bupivacaine 0.25%, 

bupivacaine 0.25% with dexmedetomidine 

100 μg and bupivacaine 0.25% with 

morphine 2 mg in PVB performed using 

landmark-guided technique. They found 

that dexmedetomidine group had 

prolonged analgesia, reduced post-
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operative pethidine consumption and more 

sedated patients compared to the other two 

groups. 

     In another study, dexmedetomidine 1 

μg/kg added to 0.25% bupivacaine in PVB 

was shown to significantly prolong the 

mean time to first rescue analgesic as 

compared to 0.25% bupivacaine alone 

Mohamed et al. (2014). Mohta et al., 

(2016) reported that paravertebral block 

using 1 µg/kg dexmedetomidine 

combined with 0.5% bupivacaine 

provided longer duration of anesthesia 

with decreased post-operative opioid 

consumption and lower incidence of 

nausea and vomiting compared with 

bupivacaine alone .Moreover, Hetta et al. 

(2018) reported that epidural infusion of 

dexmedetomidine combined with 

bupivacaine reduced morphine 

consumption delayed the time to first 

analgesic supplementation and decreased 

pain intensity in patients undergoing 

major abdominal cancer surgery and 

epidural blocks. 

      Ganesh and Krishnamurthy (2018) 

reported that dexmedetomidine combined 

with bupivacaine administered 

intrathecally exhibited a faster onset of 

motor and sensory block and prolonged 

the duration of anesthesia in patients 

undergoing spinal block (Mangal et al., 

2018). Demonstrated that the addition 1 

µg/kg dexmedetomidine to 0.75% 

ropivacaine in supraclavicular brachial 

plexus block prolonged the duration of 

sensory and motor block. 

     Aksu et al. (2018) demonstrated that 

addition of dexmedetomidine to 

bupivacaine in TAP block decreased post-

operative pain scores and morphine 

consumption, and increased patient 

satisfaction in patients undergoing lower 

abdominal surgery. 

     There was a statistically significant 

difference found between 3 groups 

regarding total dose of morphine. The 

total dose was statistically significantly 

higher in the control group as compared 

with other groups. in the fentanyl group as 

compared with the Dexmedetomidine 

group. This came in accordance with 

Abdelmoniem et al., (2020) who showed 

that there was a statistically significant 

decrease in pethidine consumption in 24h 

postoperative in group II (OFA with 

Dexmedetomidine) compared to group I 

(OA). 

     Samuels et al. (2017) found in a 

retrospective analysis that the OFA group 

needed 50 % fewer opioids in 

postoperative although non-opioid 

anesthesia did not make any difference. 

This observation suggests that even 

exposure to small amounts of opioids 

intraoperative increases the need for 

opioids in the postoperative period. 

(Toleska and Dimitrovski, 2019) found 

that the opioids needed in the 

postoperative period were significantly 

lesser in the OFA group at rest and 

coughing, compared to the opioid group 

On the other hand, Ziemann-Gimmel et 

al.(2014) found no difference in opioid 

consumption post-operative for the same 

VAS scores but did not explain what the 

post-operative period was compared. 

     In the current study, there was no 

statistically significant difference between 

the three groups about postoperative 

nausea and vomiting (PONV). PONV are 

also common clinical postoperative 

symptoms following LC. Incidences of 

PONV within 24 hours after LC have 
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been reported to occur in 53-72% (De 

Oliveira Jr et al., 2013). 

     PONV are distressful experiences for 

patients that may not only delay discharge 

from hospital but also lead to dehydration, 

electrolyte imbalance, suture dehiscence 

and oesophageal rupture (Hambridge, 

2013). Ziemann-Gimmel et al. (2014) 

found a significant reduction in PONV in 

the OFA group even when triple PONV 

prophylaxis was given to both groups 

Abdelmoniem et al. (2020) who showed 

that there was a statistically significant 

decrease in number of patients who 

developed nausea and vomiting in group 

II (OFA with Dexmedetomidine), while 

no statistically significant difference 

between both groups by bradycardia. On 

the other hand, the study done by 

Mansour et al (2013) showed that for 

obese patients undergoing laparoscopic 

sleeve gastrectomy, found that there were 

no statistically significant changes among 

the OFA& OA groups as regard to 

postoperative complications in PACU. 

     In the current study, there was no 

statistically significant difference between 

the two groups as regard to brady cardia, 

shivering, pururitis and hypotension, We 

did not encounter respiratory depression, 

urinary retention, bradycardia and 

hypotension in any of the patients. This 

could be attributed to the use of nerve 

stimulator-guided technique. Improved 

safety by the nerve stimulator-guided 

technique has been suggested in previous 

studies as well (Naja et al., 2013). 

     The current study had certain 

limitations. First, the present randomized 

controlled double-blinded trial was 

conducted at a single center. Further 

clinical trials are required at multiple 

centers in order to generalize the results. 

Second, whether the action of 

dexmedetomidine was related to systemic 

absorption or pure local effect was not 

fully elucidated. 

CONCLUSION 

     The use of a Dexmedetomidine as an 

adjuvant to bupivacaine was associated 

with less pain intensity and prolonged 

duration of analgesia as compared with 

fentanyl plus bupivacaine or bupivacaine 

alone with no change or affection of the 

incidence of postoperative complications. 
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عقــــار  عقـــار الفينتانيـــل مقابـــل ضافـــةإمقارنـــة بين 

لى عقــار البوبيفــاكين فـــي تخـــديــر إديكسميديتوميدين 

العصب الجار فقاري باستخدام جهاز الموجات فوق الصوتية 

 كمسكن في عمليات استئصال المرارة بالمناظير

 محمد احمد البدوي محمد ،عفيفي محمد جمال محمد ،حمد مرزوقأحمد عبدالجليل أ

 جامعة األزهر ،كلية الطب ،قسم التخدير والعناية المركزة

يعتبررررررر احلرررررر  اليررررررادل بعررررررد عمليررررررة استئصررررررال المرررررررارة بالمن ررررررار  خلفيةةةةةةة البحةةةةةة :

متغيررررررر  متعرررررردد العوامررررررل  ت يمكررررررن التنبررررررد برررررر . ترررررر  استك ررررررا  اسررررررتخدام تخـــديـررررررـر 

موجررررررات فرررررروق الصرررررروتية كخرررررر  ع جرررررري العصررررررب الجررررررار فقرررررراري باسررررررتخدام جهرررررراز ال

 من الوسائل المستخدمة لع ج احل  عقب تلك العملية.

تقيرررررري  فعاليرررررررة إضرررررررافة الفنتانيررررررل  الديكسرررررررميديتوميدين كمرررررررواد  الهةةةةةةدل مةةةةةةة  البحةةةةةةة :

مسررررراعدة إلرررررى بوبيفاكرررررائين فــرررررـي تخـــديـرررررـر العصرررررب الجرررررار فقررررراري باسرررررتخدام جهررررراز 

 استئصال المرارة بالمناظير.الموجات فوق الصوتية كمسكن في عمليات 

هرررررررا الدراسررررررة عبررررررارة عررررررن دراسررررررة ع رررررروائية مسررررررتقبلية  المرضةةةةةةي وبةةةةةةرق البحةةةةةة :

مضررررررربوةة مصرررررررممة ليررررررراتت استئصرررررررال المررررررررارة بالمنررررررراظير تررررررر  اجرا هرررررررا فررررررري 

حالرررررر  مقسررررررمين إلررررررى  09مست ررررررفيات جامعررررررة احزهررررررر. إعررررررتمل  هرررررررا الدراسرررررر  علررررررى 

ع رررررررروائي إلررررررررى  رررررررر ل مجموعررررررررات متسررررررررا يةت ترررررررر  تقسرررررررري  اليرررررررراتت ب رررررررركل  3

مريًضرررررررا  39مريًضرررررررا فررررررري المجموعرررررررة الضررررررراب   بوبيفاكرررررررايين      39مجموعرررررررات  

 مريًضا في مجموعة ديكسميديتوميدين. 39في مجموعة الفنتانيل   

كررررررا  معرررررردل  يرررررراد احلمح ررررررل بفرررررررق    دتلررررررة إحصررررررائي مجموعررررررة  النتةةةةةةاحث البحةةةةةة :

 12سرررررررراعة    21 سررررررراعات   6ديكسرررررررميديتوميدين بعرررررررد سررررررراعة  احررررررردة  سررررررراعتين   

سرررررراعة بعررررررد الجراحررررررة مقارنررررررة بالمجموعررررررات اح ررررررر . كمررررررا  جررررررد هنررررررا  فرررررررق    

مجموعررررررات فيمررررررا يتعلرررررر  بالجرعررررررة ا جماليررررررة مررررررن  3دتلررررررة إحصررررررائية عاليررررررة بررررررين 
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المررررررررورفين. كانرررررررر  الجرعررررررررة الكليررررررررة   ررررررررل بفرررررررررق    دتلررررررررة إحصررررررررائية مجموعررررررررة 

 .ديكسميديتوميدين مقارنة مع المجموعات اح ر 

سرررررررررتخدام ديكسرررررررررميديتوميدين كعامرررررررررل مضرررررررررا  بوبيفاكرررررررررايين إرترررررررررب  إ اج:االسةةةةةةةةةتنت

سرررررتخدام  مرررررع عررررردة  لررررر    رررررل  مررررردة ةويلرررررة مرررررن التسررررركين مقارنرررررة بالفنتانيرررررل إ ارترررررب  

با ضرررررررافة إلرررررررى بوبيفاكرررررررايين    بوبيفاكرررررررايين بمفرررررررردا د    ي تغييرررررررر    ترررررررح ير فررررررري 

 حد ل مضاعفات ما بعد الجراحة.

يدين  الفنتانيررررررررل  بوبيفاكررررررررايين  تخـــديـررررررررـر العصررررررررب ديكسررررررررميديتوم الكلمةةةةةةةةا: الدالةةةةةةةةة:

 الجار فقاري الموجات فوق الصوتية  استئصال المرارة بالمناظير.


