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Abstract

Introduction: Postoperative pain management is an important factor for good surgical outcomes.Pain
after laparoscopic appendectomy is a combined effect of tissue injury, abdominal distension, local
trauma secondary to appendix removal, chemical irritation of the peritoneum and effect of
pneumoperitoneum. Dexmedetomidine (alpha-2 adrenergic agonists) has become one of the frequently
used adjuvants with local anesthetics as it has been reported to provide postoperative analgesia,
anxiolysis, and an anesthetic-sparing action with minimal respiratory depression with its sedative effect
that mimics natural sleep. Intraperitoneal instillation of dexmedetomidine with ropivacaine reduces the
pain after elective laparoscopic appendectomy in adults in comparison to that with remifentanil and
ropivacaine. Morever, the postoperative requirement for rescue analgesia is reduced.

Objective: To assess the evaluation of effect of intraperitoneal dexmedetomidine versus remifentanil
as adjuvant of ropivacaine infiltration for pain relief after laparoscopic appendectomy.

Methods: After the Institutional Ethics Committee approval, written informed consent was obtained
from all patients, who were included in the study. Totally 50 patients, with the American Society of
Anesthesiologists (ASA) physical status | and 11, of both sexes, aged between 18 and 60 years, of both
genders, with a suspected acute appendicitis scheduled for laparoscopic appendectomy, were included
in this study. Group A: Dexmedetomidine 0.5 mcg/kg diluted to 1 ml. + 0.2% ropivacaine with 1 ml of
normal saline. Group B: Remifentanil 1pg/kg IV+ 0.2% ropivacaine with 1 ml of normal saline.
Repeated measure ANOVA was performed to check the effect of haemodynamic parameters over a
time period and to compare between three groups. A p-value <0.05 was considered statistically
significant. Statistical analysis was done by using SPSS software version 23 (IBM Corp., Armonk,
NY).

Results: There was no statistically significant difference in respect to age, sex, weight, BMI, ASA
physical status of the patients and the duration of surgery. VAS at different time intervals were
statistically significantly lower at all times in A group compared to B group. None of the patients from
both groups complained of shoulder pain. Furthermore, overall VAS in 24 h was also significantly
lower in the A group (1.68 + 0.46) compared to B group (4.47 £ 0.94). The time required for the first
dose of rescue analgesia was longer in the A group (122.7+24.5 min) than in B group (89.3+£13.2 min),
indicating better and longer pain relief in the A group compared to that of B group. The difference was
also statistically significant among the two groups. Total analgesic consumption was high in B group
than in the A group. Total diclofenac consumption was also low in A group (95.3 £ 15.6 mg) than in B
group (135.7 + 75.1 mg). Incidence of nausea and vomiting was significantly lower in A group than in
B group. There was no significant difference between both groups regarding other adverse effects.
Conclusion: Ropivacaine combined with Dexmedetomidine in comparison to Ropivacaine combined
with Remifentanil significantly prolonged the duration of postoperative analgesia and reduced
consumption of infiltration for pain relief after laparoscopic appendectomy.

Keywords: Intraperitoneal Dexmedetomidine, Remifentanil,  Ropivacaine, Laparoscopic
Appendectomy

Introduction

Dexmedetomidine (alpha-2 adrenergic agonists) has become one of the frequently used drugs in

anesthesia as it has been reported to provide analgesia, anxiolysis, and an anesthetic-sparing action with

minimal respiratory depression as well as sedative effect that mimics natural sleep [U. Intraperitoneal

instillation of dexmedetomidine with bupivacaine reduces the pain after elective laparoscopic
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cholecystectomy in adults as compared to that with bupivacaine
alone or with tramadol. In addition, the postoperative requirement
for rescue analgesia is reduced @. Appendectomy is now widely
performed by the less-painful laparoscopic approach. A Cochrane
review concluded that pain was reduced by laparoscopic
procedure comparing to open appendectomy inboth children and
adults Bl. Remifentanil is an opioid widely used for ambulatory
anesthesia. Since it has a rapid onsetand short duration of action,
it facilitates the control of the depth of anesthesia . However,
nausea, vomiting, and respiratory depression in the postoperative
period may limit its use. Remifentanil (REMI) is a novel, synthetic
short- acting mu-receptor opioid derivative with a unique
modification of its chemical structure to include a methyl ester
ring ! REMI undergoes widespread extrahepatic metabolism by
blood and tissue nonspecific esterases . Dexmedetomidine, an a-
2 agonist, is a new drug used for sedation, amnesia, and analgesia
either in perioperative settings or in the intensive care units [, It
is easy to titrate its effect and both drugs are used by continuous
infusion [, Although dexmedetomidine may be an anesthetic in its
own right, there have been no studies on the use of
dexmedetomidine as a sole substitute for remifentanil in
ambulatory anesthesia based on desflurane © °1. The magnitude of
the analgesic effect of dexmedetomidine is smaller than that
observed with remifentanil, which is consistent with the clinical
notion that the analgesic property of an a-2 agonists is not as
effective as that of opioids. Ropivacaine, one of the most common
long-acting local anesthetics, is widely used to treat postoperative
pain. The use of ropivacaine for regional anesthesia promotes
patient recovery after surgery by facilitating earlier ambulation ¥,
improving sleep quality ™2, reducing opioid consumption %, and
decreasing gastrointestinal adverse reactions [, However,
ropivacaine alone has a short duration when used for nerve block,
usually lasting 2-4hours, and its role in postoperative analgesia is
limited. Local anesthetic nerve block with ropivacaine is
concentration-dependent, and ropivacaine has an improved
sensory versus motor block profile at lower concentrations.
Several clinical studies suggest that dexmedetomidine is effective
when used as an adjuvant to regional anesthesia to prolong
peripheral nerve block ™> 6: however, concerns forside effects
and potential toxicity persist. Analgesic effects with two
synergistically interacting anesthetics should occurat lower doses.
The safety and efficacy of dexmedetomidine as an adjuvant to
ropivacaine have been investigated in randomized controlled trials
(RCTs). Intraperitoneal instillation of dexmedetomidine with
bupivacaine reduces the pain after elective laparoscopic
cholecystectomy in adults as compared to that with bupivacaine
alone or with tramadol. In addition, the postoperative requirement
for rescue analgesia is reduced 71,

Methods & Materials

After the Institutional Ethics Committee approval, written
informed consent was obtained from all patients, who were
included in the study. Totally 50 patients, with the American
Society of Anesthesiologists (ASA) physical status | and Il, of
both sexes, aged between 18 and 60 years, of both genders, with a
suspected acute appendicitis scheduled for laparoscopic
appendectomy, were included in this study.Inclusion criteria were
patients of ASA physical status I-11 aged between 18 to 60 years
of either sex. Exclusion criteriawere patients with physical status
of ASA Il or greater, uncooperative patients, previous spinal
surgeries, spine deformities, local site infection and coagulation
abnormalities, allergy to local anesthetics (amide group),
neuromuscular  diseases, patients with poorly controlled
hypertension, patients with hematological disease, neurologic,
psychiatric disease, severe renal or hepatic derrangement and
patients with history of drug abuse.

One of the anesthetists participating into the study randomized
patients to one of 2 study groups, using a computer-generated
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random number table. Study drugs (dexmedetomidine and
remifentanil) were prepared by a nurse without any mark on the
syringe. The same nurse whoknew the study protocol adjusted the
infusion dose, and the infusion syringe and screen were covered to
enable double blindness throughout the operation, and no change
of the dose was allowed. The anesthetist blinded to the drug
continued with the anesthesia process and recorded the study
parameters. On arrival to the operating theater, ECG, noninvasive
blood pressure, and pulse oximeter monitoring were applied, and
the hemodynamic parameters were evaluated throughout the
operation. A S/5 M-BIS module (Datex-Ohmeda, Madison, WI)
was used to measure bispectral index value (BIS). Patients were
not premedicated. In the operating room, a 20-gauge venous
cannula was inserted, and 0.9% saline solution was administered.

Study groups: Group A: Dexmedetomidine 0.5 mcg/kgdiluted to
1 ml. + 0.2% ropivacaine with 1 ml of normal saline.

Group B: Remifentanil 1ug/kg IV+ 0.2% ropivacaine withl ml
of normal saline.

Outcome measures: The primary outcome of the study was to
assess the total duration of analgesia in hours (the time duration
from the completion of surgery to the time patient requested the
first analgesic medication) and the total rescue analgesic dose
requirements (in mg) in the first 24 hours postoperatively. The
secondary outcomes included the following: (1) comparing the
intensity of pain using VAS score postoperatively every 30
minutes for two hours and then after six, 12, and 24 hours; (2) to
compare the haemodynamic parameters (mean arterial pressure in
mm ofHg and heart rate in beats per minute) intraoperatively at 0
minutes, 15 minutes, 30 minutes, 60 minutes, and 90 minutes and
postoperatively every 30 minutes for the first two hours and then
after six hours, 12 hours, and 24 hours;

(3) to study the incidence of postoperative nausea and vomiting
using the Likert scale and shoulder tip pain after laparoscopic
surgery using the VAS score. The outcomes were recorded by an
observer who was blinded to the group allocation.

Statistical analysis: The continuous variables were expressed by
mean + standard deviation and the categorical variables were
expressed by frequency and percentage. The data have undergone
a normality test by the Shapiro-Wilk test. Student's t-test was done
for comparison of two groups. The chi-square test was done to
check the association between two categorical variables. Repeated
measure  ANOVA was performed to check the effect of
haemodynamic parameters over a time period and to compare
between three groups. A p-value <0.05 was considered statistically
significant. Statistical analysis was done by using SPSS software
version 23 (IBM Corp., Armonk, NY).

Results

There was no statistically significant difference with respect to
age, sex, weight, BMI, ASA physical status of the patients and
the duration of surgery. VAS at different time intervals were
statistically significantly lower at all times in A group compared to
B group (Table-1, 2).

Table 1: Demographic data (N=50)

Parameter Group A (n=25)|Group B (n=25)|p value
Age (years) 37.349.2 36.1+9.4 0.88
Sex (female/male) 7/18 6/19 0.69
Weight (kg) 61.616.8 59.847.1 0.81
BMI (kg/m?) 21.2+1.4 20.3+1.7 0.62
ASA grade (I/11) 20/5 18/7 0.74
Duration of surgery (min) 64.7+9.2 67.3+x12.5 0.55
Data are represented as mean+SD. ASA=American Society of
Anesthesiologists, BMI=Body mass index, SD=Standard deviation
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Table 2: Visual analog scale pain score (N=50)

Time (h) Group A (n=25) Group B (n=25) p value
At 0.5 3.27+£1.40 2.08+0.72 0.001
Atl 4.81+0.10 2.24+0.36 0.001
At4 4.28+1.02 2.03+0.70 0.001
At 8 3.64+1.40 1.64+0.42 0.001
At 12 3.22+0.80 2.0740.25 0.001
At 16 4.10+0.90 1.71+0.70 0.001
At 24 h 2.04+0.82 1.02+0.61 0.001

Table 3: Pattern of pain (N=50)

. Group A (n=25), n|Group B (n=25),n| p

Types of pain (%) (%) value

Incisional 10 (25) 4 (16) 0.007

Generalized

abdominal 13(32.5) 8 (36 0.001
Perineal 1(2.5) 1(2.5) 1
Shoulder 0 0 1

Total 15 (60) 9 (36) 0.002

Values are expressed as number of patients

Table 4: Postoperative overall vas score and analgesic requirements

(N=50)
. Group A | GroupB p
Variable (n=25) (n=25) |value
Over all VAS over 24 h 4.47+0.94 | 1.68£0.46 | 0.01

postoperatively
Time to first request of analgesia in
postoperative period (min)
Total dose of diclofenac (mg) in 24
h

89.3+13.2 | 122.7+24.5 | 0.01

135.7+75.1| 95.3+15.6 | 0.01

VAS=Visual analog scale - - =
VAS=Visual analog scale

Table 5: Postoperative adverse/side effects (%) (N=50)

Adverse Group A (n=25), n | Group B (n=25), n p
effect (%) (%) value
Nausea 5 (20) 2(8) 0.03

Vomiting 3(12) 1(4) 0.02
Pruritus 1(4) 0 0.29
Sedation 2(8) 0 0.47

Values are expressed as number of patients

Regarding the pattern of pain, it was predominantly of the
generalized abdominal type of pain occurring patients from both
the groups (Table 3), followed by incisional pain. One patient
from B group and one from A group complained of perineal pain.
None of the patients from both groups complained of shoulder
pain. Furthermore, overall VAS in 24 h was also significantly
lower in the A group (1.68 + 0.46) compared to B group (4.47
0.94) (Table 4). The time required for the first dose of rescue
analgesia was longer in the A group (122.7 £ 24.5 min) than in B
group (89.3 £ 13.2min), indicating better and longer pain relief in
the A group compared to that of B group. The difference was also
statistically significant among the two groups (Table 4). Total
analgesic consumption was high in B group than in the A group
[Table 4]. Total diclofenac consumption was also low in B group
(95.3 £ 15.6 mg) than in A group (135.7 £ 75.1 mg) (Table 4).
Incidence of nausea and vomiting was significantly lower in A
group than in B group. There was no significant difference
between both groups regarding other adverse effects (Table 5).

Discussion

Laparoscopic procedures are gaining popularity in recent years for
having advantage of minimal incisions, brief hospital stays, and
early ambulation. The main reason for prolonged hospital stay
after surgery is pain. Perception of pain is different for different
individuals and causeshaemodynamic alterations in patients [81,
This acute pain being complex in nature suggests that
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postoperative analgesia should be multimodal. Various
multimodal analgesia techniques were studied for providing pain
relief like performing surgery under the subarachnoid block,
epidural infusion, parenteral opioids and non-steroidal anti-
inflammatory drugs, and intraperitoneal instillation of local
anaesthetics. Intraperitoneal instillation of local anaestheticsis a
simple and effective method as a part of multimodal analgesia.
There was no statistically significant difference with respect to
age, sex, weight, BMI, ASA physical status of the patients and the
duration of surgery. VAS at different time intervals were
statistically significantly lower at alltimes in RD group compared
to RF group. Dexmedetomidine offered also a shorter
postoperative length of hospital stay with no significant side
effects. Bisgaard et al., and Ure et al., suggested that parietal pain
isthe predominant cause of pain 2° 21 |n the present study, we
used fixed dose and concentration of ropivacaine i.e. 15 ml of
0.75% ropivacaine in both the groups as the volume ofthe study
drug because the influence of height and weight on the spread of
epidural block is very little, and usually not clinically relevant
unless considering the extremes of the spectrum 241, Regarding the
pattern of pain, it waspredominantly of the generalized abdominal
type of pain occurring patients from both the groups [Table 3],
followed by incisional pain. One patient from B group and one
from A group complained of perineal pain. None of the patients
from both groups complained of shoulder pain. Furthermore,
overall VAS in 24 h was also significantly lower in the A group
(1.68 + 0.46) compared to B group (4.47 = 0.94) [Table 4]. The
time required for the first dose of rescue analgesia was longer in
the A group (122.7 + 24.5 min) than in B group (89.3 + 13.2
min), indicating better and longer pain relief in the A group
compared to that of B group. The difference was also statistically
significant among the two groups. Total analgesic consumption
was high in B group than in the A group [Table 4]. Total
diclofenac consumption was also low in A group (95.3 * 15.6
mg) than in B group (135.7 + 75.1 mg). Incidence of nausea and
vomiting was significantly lower in A groupthan in B group.
There was no significant difference between both groups
regarding other adverse effects. The timing of the instillation of
local anaesthetic intraperitoneally and the appropriate method of
instillation are of utmost importance. Unlike bupivacaine used in
previous studies, we preferred ropivacaine because of its better
safety profile with minimal side effects. The vaso- constricting
property of ropivacaine prevents the systemic absorption of the
drug and hence avoids cardiac and neurological complications.
However, surgically dissected wounds after laparoscopic surgery
may increase the absorption of ropivacaine. A study was
conducted where the total amount of intraperitoneal
Dexmedetomidine consumed was lower in patients receiving
ropivacaine as compared with the Remifentanil group. This
correlated well with our current study where the rescue analgesic
requirement was less after intraperitoneal instillation of
ropivacaine 2. Adding an adjuvant with a lower concentration of
localanaesthetics will produce analgesia that is comparable to that
produced by the higher concentration of anaesthetics alone. We
used dexmedetomidine and ketamine as adjuvants to ropivacaine
to compare the analgesic efficacy. This means their findings
should be concluded cautiously, but the intent to reduce the
need for opioids and pain following surgery is crucial. Lastly,
one study presented thatconventional versus single port (LA) have
different painlevels following surgery, which indicates that it may
be important to consider the type of LA performed. While
publications focused on operative treatment, retrospective studies
did not include the type of LA performed. Nonetheless, this
review creates a ground for further research to be performed to
reduce the use of opioids, either due to improving pain
management or simply educating surgeons that there’s already a
reduced need for opioid use. Dexmedetomidine does not decrease
gut motility, hence it prevents intraoperative and postoperative
nausea and vomiting 2%, As far as a-2 agonists are concerned, the
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respiratory depression is not a known feature of this group of
drugs. Lack of respiratory depression in the patients who were
administered dexmedetomidine was one of the most remarkable
findings and the evidence was similar to the earlier studies where
researchers have found complete absence of clinically detectable
respiratory depression in theprevious multiple human studies 24261,
Limitation of thepresent study is the post-operative pain, which is
asubjective experience and can be difficult to quantify objectively
and compare when comparing various treatment options. As there
are very few studies in the past on addition of dexmedetomidine
and Remifentanil to intraperitoneal ropivacaine, further studies
with different doses of dexmedetomidine and Remifentanil,
timing, concentrations of local anesthetics and routes of
administration are needed to provide maximal benefit in terms of
post-operative pain relief with minimal adverse effects after
laparoscopic surgeries.

Conclusion

Ropivacaine combined with Dexmedetomidine in comparison to
Ropivacaine combined with Remifentanil significantly prolonged
the duration of postoperative analgesia and reduced consumption
of infiltration for pain relief after laparoscopic appendectomy.
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