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ABSTRACT
Objective: To evaluate the impact of  intraoperative dexmedetomidine versus  remifentanil  on postoperative pain;  and enhanced
recovery profile in patients scheduled for laparoscopic sleeve gastrectomy (LSG).
Study Design: Clinical observational double-blind pilot study.
Place  and  Duration  of  Study:  King  Khalid  University  Hospital,  affiliated  with  King  Saud  University,  Riyadh,  Saudi  Arabia,  from
December  2019  to  March  2020.
Methodology: Forty adult patients with body mass index (BMI) >35 Kg/m2 were divided into two equal groups: group dexmedetomidine
(D) and group remifentanil (R). In the post-anaesthesia care unit (PACU) and for 24 hours in the ward, the patients were assessed for
pain score and other recovery characteristics.
Results: In the PACU, the mean values of numerical rating scale (NRS) were 4.26±1.97 vs. 4.15±1.9 and morphine consumption median
values were 4 vs. 1 mg in groups D and R, respectively (p >0.05). The number of patients who developed shivering were 0 vs. 6 in
groups D and R, respectively (p <0.05). Sedation agitation scale (SAS) median values were 4 vs. 4 (p <0.05), postoperative nausea and
vomiting (PONV) frequency was 1 vs. 6 (p >0.05) in groups D and R, respectively. The length of hospital stay (LOS) median values were
1 vs. 1 day in groups D and R, respectively (p >0.05).
Conclusion: Better enhanced recovery profile after LSG supports the use of intraoperative infusion of dexmedetomidine as an anaes-
thetic adjuvant versus remifentanil.
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INTRODUCTION

The  rising  prevalence  of  obesity  is  a  significant  concern
worldwide.1 Laparoscopic sleeve gastrectomy (LSG) is one of
the effective treatments for sustained weight loss and to amelio-
rate the obesity-related comorbidities, such as heart disease,
hypertension,  diabetes  mellitus,  stroke,  certain  types  of
cancer, and joint problems.2 The standard anaesthetic care for
LSG starts with careful preoperative assessment and optimisa-
tion of comorbidities. Induction and maintenance of anaesth-
esia, oxygenation, tracheal intubation, and pain management
is  challenging in  these patients.  Induction  of  anaesthesia  is
conventionally  conducted  with  short-acting  drugs,  and  less
soluble volatile agents are preferred for maintenance.3
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Moreover, obese patients are at higher risk for postoperative
complications.4 Therefore, to cope up with these challenges and
to avoid such complications, the implementation of enhanced
recovery after surgery (ERAS) programme in LSG surgery and
anaesthesia are not only feasible, but also safe, well-tolerated;
and  significantly  reduces  the  length  of  hospital  stay  (LOS)
without increasing complications or re-admission rates. It aims
to  maintain  physiological  function,  enhance  mobilisation,
reduce pain, and facilitate early oral nutrition postoperatively
by  reducing  perioperative  surgical  stress.5  Surgery-induced
acute postoperative pain, stress response, and fatigue lead to
prolonged convalescence and hospital stay.6 The adjuvants like
dexmedetomidine and remifentanil in morbidly obese patients
are used to prevent perioperative stress response to tracheal
intubation and extubation, surgery, reduce minimum alveolar
concentration (MAC), analgesia, fatigue, delirium, PONV and
shivering.7,8 Currently, LSG is considered as most popular proce-
dure for weight loss worldwide with short operational time.9

Implementation of ERAS rationalised the use of such anaes-
thetic agents which can cope up with fast turnover.

The objective of this study was to compare pain score and the
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recovery profile characteristics, following intraoperative use of
dexmedetomidine versus remifentanil in obese patients sched-
uled to undergo LSG. 

METHODOLOGY

Informed written consents were obtained from 40 adult patients
of either gender, age 18-60 years, American Society of Anaesth-
esiologists (ASA) II-III, BMI >35 Kg/m2 scheduled to undergo elec-
tive LSG were included in this study. Patients with ASA >III,
uncontrolled hypertension and diabetes mellitus, heart block
>1st degree, allergic to morphine or alpha-2 receptor agonist
drugs, clinically significant neurological, cardiovascular, renal
or hepatic diseases, history of drug abuse or chronic opioid use,
were excluded from the study. Randomisation was computer--
generated and concealed from patients and investigators until
completion of statistical analysis.

The same surgical team performed LSG for all patients in the
study. Patients were randomly assigned into two equal groups:
group D (Dexmedetomidine) and group R (Remifentanil). Intraop-
erative  monitoring  was  according  to  the  local  protocol  and
included peripheral nerve stimulator (PNS). Anaesthesia drugs
doses were calculated according to ideal body weight (IBW) and
adjusted  body  weight  (AjBW)  using  the  link
http://globalrph.com/medcalcs/adjusted - body - weight - ajbw -
and - ideal - body - weight - ibw - calc/. Anaesthesia was induced
with fentanyl 2 mcg/Kg, propofol 2mg/Kg, followed by rocuro-
nium 1mg/Kg to facilitate tracheal intubation. Respective infu-
sion  started  after  induction  based  on  the  total  body  weight
(TBW).  To  standardise  the  dilutions,  dexmedetomidine
[Precedex (Pfizer)] 200 mcg was diluted in 50 ml syringe with
normal  saline  renders  the  final  concentration  4  mcg/ml.
Dexmedetomidine was given at a dose of 0.2- 0.7 mcg/Kg/hour.
Remifentanil [Ultiva (Abbott)] 5 mg was diluted in 50 ml syringe
with normal  saline.  The final  concentration was 100 mcg/ml.
Remifentanil  infusion  was  given  at  a  dose  of  0.05-1
mcg/Kg/minute.  General  anaesthesia  was  maintained  with
desflurane MAC value of 0.7-1 in 50% O2. Intravenous ephedrine
5 mg/ml used as a rescue medication for mean arterial pressure
(MAP)  below  65  mmHg.  Intravenous  dexamethasone  8  mg,
ondansetron 8 mg and paracetamol 1g were given intraopera-
tively to all patients. Ten minutes before the end of surgery, injec-
tion morphine 0.08 mg/Kg of IBW was given intravenously. At
skin closure, desflurane was discontinued, and 2mg/Kg of AJBW
sugammadex was given after the appearance of two twitches on
PNS. After tracheal extubation, respective infusion was discont-
inued; then all  patients were transferred to PACU. After they
achieved  a  modified  Aldrete  score  of  9  on  two  sequential
measurements of 10 minutes interval, they were discharged to
the ward. Pain in PACU was measured by NRS scale at admission,
then every 15 minutes, and in the ward every 4 hours till the next
24 hours. In PACU, morphine 2 mg for pain was given every 15
minutes boluses until NRS <4, discontinued on sedation score <2
or respiratory rate <10 breaths/minute. Sedation and agitation
were assessed using the riker sedation agitation scale (SAS).10

Score ≥5 was defined as agitated. All intraoperative and postop-
erative  data  were  collected  by  anaesthesia  assistant  not

involved in the study and blinded to group allocation.

The  primary  outcome  was  to  evaluate  pain.  The  secondary
outcomes  were  morphine  consumption  and  enhanced
recovery, including the duration of surgery, time of awakening,
time of tracheal extubation, SAS, shivering, NRS, PONV and
LOS.

Statistical analysis was performed using statistical package for
the social  sciences (SPSS) version 24.0 software (SPSS Inc.,
Chicago, IL, USA). Frequencies and percentages of all nominal
variables, and mean, standard deviation (SD), median and (IQR:
Q1-Q3)  for  all  measurable  numerical  variables  were  calcu-
lated). Shapiro-Wilk test was used for normality. Chi-square test
(χ2) or Fisher's Exact test was used to compare the two groups
concerning  nominal  variables  (ASA,  gender,  shivering  and
PONV). Student's t-test or Mann-Whitney U-test was used for
two independent groups to compare the two groups concerning
measurable  variables  (age,  BMI,  CBW,  H/R,  MAP,  SpO2).  p-
values below 0.05 (p <0.05) were considered significant.

RESULTS
Both groups had comparable demographic variables (Table I).
Although, intraoperatively the mean arterial pressure (MAP) in
both groups was within the normal physiological range. Statisti-
cally, D group MAP was lower than R group patients 76.21 ± 2.10
vs. 83.50 ± 9.09 mmHg (p=0.039). Intraoperative and postopera-
tive heart rate was statistically insignificant, comparing the two
groups (p =0.755). Similarly, both groups required almost same
amount of ephedrine D=10 vs. R=10 mg, (p =0.367). The dura-
tion of surgery and time required for the patient to wake up after
closing desflurane were statistically insignificant in both groups
(p >0.05). The time of tracheal extubation was shorter in D group
compared to R group, 2 vs. 5 minutes (p <0.001). Overall, the
course  of  anaesthesia  and  surgery  intraoperatively  was
uneventful (Table II). In PACU, although D group MAP was lower
than R group, 84.0 ± 11.72 vs. 96.15 ± 14.58 mmHg (p =0.008),
hemodynamically both groups remain stable.

Regarding  SAS  score,  D  group  patients  were  sedated  but
responding to verbal stimuli compared with R group, who were
calm and followed commands (D=4 vs.  R=4, p =0.004)).  No
patient complained of shivering in D group, wherein R group 6
patients did (p =0.020).  PONV was higher in R group compared
to D group, D=1 vs. R=6 patients, but statistically insignificant
(P=0.091). The duration of PACU stay was statistically insignifi-
cant in both groups. The NRS in both groups were D=4.26 ± 1.97
vs. R=4.15 ± 1.93 (p =0.857). Similarly, morphine consumption
in both groups was D=4 vs. R=1 mg (p=0.330) (Table III). After
the average duration (47 minutes) at PACU stay, all patients were
shifted to the ward. Statistically, the pain score in D group was
higher compared to R group in the ward, 5 vs. 1 (p <0.001).
Morphine consumption in 24 hours was statistically insignificant,
10 vs. 10 mg in groups D and R, respectively (p =0.782). PONV
was significantly higher in R group 13, compared to D group 3
patients (p =0.001). Similarly, rescue metoclopramide given to R
group  was  10  mg  versus  0  mg  in  D  group  (p  =0.001).  LOS
comparing both groups was statistically insignificant (p =0.616)
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(Table III).

Table I: Demographic data comparing dexmedetomidine and remifentanil groups.
 Group p-value

 
Dexmedetomidine (n = 20) Remifentanil (n = 20)

 Mean ± SD
Median (Q1 – Q3)

Mean ± SD
Median (Q1 – Q3)

Gender
Male
Female

 
6 (30%)
14 (70%)

 
7 (35%)
13 (65%)

 
0.736**

ASA
II
III

 
16 (80%)
4 (20%)

 
16 (80%)
4 (20%)

 
>0.999#

Age (years) 38.05 ± 11.33
36.5 (30.25 – 50.25)

31.45 ± 10.23
30 (25 – 36.75) 0.061*

BMI kg/m2
 

45.05 ± 6.21
45 (40 – 50)

45.33 ± 6.06
43.97 (41.60 – 49.20) 0.957***

AjBW 79.05 ± 9.19
78.5 (74 – 84.5)

83.45 ± 14.73
80.5 (71.5 – 96.5) 0.266*

*By Student’s t test. **By Chi-square test.  #By Fisher's Exact test (PACU). *** By Mann Whitney u test.

Table II: Intra-operative data comparing hemodynamic and recovery characteristics.
                                          Group p-value

 
Dexmedetomidine (n = 20) Remifentanil (n = 20)

 Mean ± SD
Median (Q1 – Q3)

Mean ± SD
Median (Q1 – Q3)

Heart rate (beats/min) 80.70 ± 9.91
77.5 (74.25 – 89.75)

81.80 ± 12.09
82.5 (71.5 – 91.25) 0.755*

Mean arterial pressure (MAP) (mmHg) 76.21 ± 12.10
72 (64 – 88)

83.50 ± 9.09
84 (75.5 – 92) 0.039*

Spo2 98.75 ± 0.97
99 (98 – 99.75)

98.55 ± 1.05
99 (98 – 99) 0.564**

Ephedrine (mg) 9.20 ± 1.79
10 (8 – 10)

8.13 ± 2.59
10 (5 – 10) 0.367**

Duration of surgery (min) 74.60 ± 23.19
74.5 (60 – 83.75)

63.25 ± 16.18
60 (55 – 68) 0.092**

Time of awaken (min) 3.90 ± 1.80
4 (2 – 5)

3.65 ± 2.16
3 (2 – 4.75) 0.465**

Time of extubation (min) 2.75 ± 1.48
2 (2 – 4)

5.55 ± 2.52
5 (4 – 6) <0.001**

*By Student's t-test for two independent groups. **By Mann-Whitney U-test.

DISCUSSION

In  this  study,  the  patients,  who  received  intraoperative
dexmedetomidine infusion, had no postoperative shivering
and less PONV as compared to those who received remifen-
tanil,  which  resulted  in  better  recovery  profile  and  faster
discharge from PACU. Although both groups had almost the
same intensity  of  pain  in  PACU,  dexmedetomidine  group
reported more pain in the ward compared to remifentanil
group,  though  consumed  almost  the  same  amount  of
morphine. Most of our patients were discharged home on
first-day following LSG.   There is little evidence to favour one
anaesthetic  adjuvant  technique  over  another,  but  the
general principles of enhanced recovery, support the use of
medications  that  have a  minimal  postoperative  hangover
and  minimal  effects  on  gastric  motility.11  Thus,  short-acting
premedicants and volatile anaesthetics or total intravenous
anaesthesia with short-acting agents are preferred.12

As obese patients have altered pharmacokinetics and phar-
macodynamics, and due to fear of opioid side effects, these
patients are often undertreated for postoperative pain.12  

Taylor et al. in a retrospective analysis, attributed that 77%
of morbidity occurs due to opioids in the first postoperative
day in high-risk obese patients.13

On the other hand, remifentanil has favourable pharmacoki-
netic properties, minimally altered by extremes of age or
renal or hepatic dysfunction, enable easy titration and rapid
dissipation  of  clinical  effect  of  this  agent,  even  after
prolonged infusion.14 Bekker et al. reported, dexmedetomi-
dine  by  modulating  endocrine  and  inflammatory  response
alleviates postoperative fatigue, delirium and shortens the
postoperative convalescence period.15  Similarly,  Tufanogul-
lari et al. reported that intraoperative dexmedetomidine infu-
sion  in  obese  patients  reduces  anaesthetic  consumption,
maintains cardiovascular stability, promotes early recovery,
reduces PACU stay by reducing intraoperative and postopera-
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tive opioid requirements, and emetic symptoms.16

Table III: Postoperative recovery characteristics data in PACU and ward.

PACU
 
 

                                           Group *p-value

 
Dexmedetomidine

(n = 20)
Remifentanil

 (n = 20)  Mean ± SD
Median (Q1 – Q3)

Mean ± SD
Median (Q1 – Q3)

Heart rate (beats/min) 74.17 ± 11.19
72 (65.75 – 84.50)

78.45 ± 13.80
77 (70 – 86.5) 0.298*

Mean Arterial blood pressure (MAP)
(mmHg)

84.0 ± 11.72
83.5 (76.25 – 91.25)

96.15 ± 14.58
99 (83 – 107.75) 0.008*

Spo2 (%) 99.18 ± 1.02
99 (99 – 100)

98.40 ± 2.76
99 (98.25 – 99) 0.169***

Shivering
Yes
No

 
0 (0 %)

20 (100 %)

 
6 (30.0%)
14 (70%)

 
0.02#

NRS (0-10) 4.26 ± 1.97
5 (3 – 5)

4.15 ± 1.93
4 (3 – 6) 0.857*

SAS (1-7) 3.74 ± 0.45
4 (3 – 4)

4.25 ± 0.55
4 (4 – 5) 0.004***

PONV
Yes
No

 
1 (5.0%)

19 (95.0%)

 
6 (30.0%)
14 (70.0%)

 
0.091#

PACU (min) 47.35 ± 8.56
45.5 (40 – 50.75)

51.80 ± 8.33
50 (45 – 59.25) 0.095***

Morphine (mg) 3.70 ± 2.68
4 (2 – 6)

3.0 ± 3.58
1 (0 – 6) 0.330***

Metoclopramide (mg) 0.50 ± 2.24
0 (0 – 0)

2.0 ± 4.10
0 (0 – 0) 0.157***

WARD
 

NRS (0-10) 4.85 ± 1.23
5 (4 – 5.75)

1.55 ± 1.73
1 (0 – 3.75) < 0.001***

Morphine (mg) in 24h 10.45 ± 4.29
10 (8 – 13.5)

11.05 ± 4.12
10 (10 – 14) 0.782***

Metoclopramide (mg) 1.50 ± 3.66
0 (0 – 0)

13.0 ± 16.58
10 (0 – 17.50) 0.001***

LOS (days) 1.42 ± 0.61
1 (1 – 2)

1.40 ± 0.75
1 (1 – 1.75) 0.616***

PONV
Yes
No

 
3 (15.0 %)
17 (85.0 %)

 
13 (65.0 %)
7 (35.0 %)

 
0.001**

By Student's t-test for two independent groups. # By Fisher's Exact test (PACU). **By Chi-square test. ***By Mann-Whitney U-test.

PONV,  rigour,  and restlessness are common adverse effects  of
anaesthesia and surgery, which leads to decreasing the quality
of life and prolonged convalescence with longer LOS. Dexmede-
tomidine provides better intraoperative hemodynamic response
and postoperative analgesia compared to remifentanil.17 Similar
to  this  study,  many  researchers  investigated  the  impact  of
dexmedetomidine  on  postoperative  pain  after  abdominal
surgery. Dexmedetomidine decreases sympathovagal balance
better than opioids intraoperatively; and during abdominal surg-
eries, provides adequate postoperative analgesia and reduces
morphine consumption.18  The limitations of this study include
small sample size, being a pilot study without sample size calcu-
lation, and lack of a control group.

CONCLUSION

Better/enhanced recovery profile after LSG supports the use
of intraoperative infusion of dexmedetomidine as an anaes-
thetic adjuvant versus remifentanil infusion.
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