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DEXMEDETOMIDINE INFUSION PREVENTS SIGNIFICANT

POSTOPERATIVE PAIN IN THE FIRST 24 HOURS AFTER MYOMECTOMY

LAPAROSCOPIC SURGERY
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Abstract: This study was performed to evaluate the efficacy of dexmedetomidine on postoperative pain, anal-
gesics consumption, time for first request of analgesia and the hemodynamic stability 24 h after laparoscopic
myomectomy surgery. Sixty patients undergoing double-blind placebo-controlled myomectomy laparoscopic
surgery were assigned randomly to 2 groups to be administered either dexmedetomidine as a loading of 1 ng/kg
for 10 min followed by a maintenance infusion of 0.5 pug/kg/h (DEX group, n = 30), or a normal saline infu-
sion (CTRL group, n = 30). In a 24 h recovery period, in a post anesthesia care unit (PACU) the first pain score,
analgesic requirements, total operation time and the hemodynamic control were measured and observed.
Postoperative pain scores and analgesics intake were significantly higher in the normal saline CTRL group
comparing to DEX group (p < 0.05). Time needed for first request of analgesia was significantly shorter in the
normal saline CTRL group comparing to dexmedetomidine DEX group (p < 0.05), while the hemodynamic
measurements were satisfactory and normal in both groups. Intra-operative dexmedetomidine infusion reduces
postoperative pain in the first 24 h for patients undergoing myomectomy laparoscopy while providing an ideal
hemodynamic stability. Dexmedetomidine could be an adjunct therapy to reduce the postoperative analgesics

consumption during myomectomy surgery.
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Postoperative pain and hemodynamic stability
are the most common therapeutic problems in hos-
pitals (1-3). Various drugs, including ketamine, tra-
madol, bupivacaine, and lornoxicam have all been
reported to be effective adjunct therapy in suppress-
ing postoperative pain (4, 5), in order to reduce mor-
phine consumption. Although many drugs are used
to treat postoperative pain, the search for an ideal
drug is still ongoing.

o,-Adrenoceptor agonists are increasingly
being used in anesthesia and critical care, as they
decrease sympathetic tone and attenuate the stress
responses to anesthesia and surgery, in addition to
providing sedation and analgesia. Dexmedetomidine
is a highly specific o,-adrenergic receptor agonist. In
addition to its sedative features, it increases respira-
tory stability, decreases opioid need, provides anal-
gesia, helps with early postoperative recovery, and
maintains hemodynamics by blocking sympathetic
over activity (6-9).

In this double-blind placebo-controlled trial,
sixty patients undergoing myomectomy laparoscop-

ic surgery were randomly assigned to either
dexmedetomidine treatment group (DEX group) or
normal saline group (CTRL group). In addition,
information about pain score in laparoscopic versus
open myomectomy was significant lower after 48
and 72 h (10), and up to best of our knowledge no
studies have shown a significant reduction in pain
score in the first 24 h in laparoscopic myomectomy.

The primary endpoint is to study the dexmede-
tomidine efficacy 24 h post-operatively on opioid
consumption and time for first request of analgesia.
The secondary endpoint of this study was to investi-
gate the cumulative analgesics consumption after
surgery, the total duration of surgery and the severi-
ty of postoperative pain (as measured using visual
analog scale).

EXPERIMENTAL

Materials and methods
This prospective, randomized, double-blind,
placebo controlled study was approved by the local
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ethics committee. All patients were informed about
the details of the procedures and written consent was
obtained from each patient. Sixty patients with
American Society of Anesthesiologists (ASA) phys-
ical status I or II, between the ages of 20 to 45 years
and undergoing elective myomectomy laparoscopy,
were included in the study. These patients were ran-
domly divided into two groups of 30 patients per
group disregarding age and gender. Infertility and
pregnancy loss, pelvic pain, and enlarging fibroids
(> 2 cm change over 6 months) were the different
indications for myomectomy. Both the surgeon and
the nursing staff were blind to the analgesic proto-
col. The same surgeons performed all the opera-
tions, and the same nursing staff was responsible for
recording the pain scores. The clinical pharmacist
and the anesthesiologists, had prepared the study
protocol, they were aware of the medications, and
observed the patients to avoid or control any adverse
drug reaction.

Patients who developed bleeding or hyper-sen-
sitivity to any medication were planned to be
excluded from the final study. None of the patients
were pre-medicated. In both groups, general anes-
thesia was induced with iv. bolus propofol 2.5
mg/kg and fentanyl 1 pg/kg, followed by the admin-
istration of rocuronium (0.6 mg/kg) to facilitate
endotracheal intubation. General anesthesia was
then maintained with sevoflurane (2 + 0.5% end-
tidal oxygen) in a 50% air—oxygen mixture.
Ventilation was mechanically controlled to maintain
an end-tidal carbon dioxide pressure tension of
30-35 mmHg.

Participants were randomized into 1 of 2 study
groups, using a computer-generated random number
table, as DEX group and CTRL group. After endo-
tracheal intubation, DEX group received a loading
dose of dexmedetomidine of 1 pg/kg over 10 min,
followed by an infusion of 0.5 pg/kg/h. CTRL group
received 0.9% saline infusion. The drugs were pre-
pared in coded syringes by an anesthesiologist. The
infusions were stopped at the end of the operation,

and then 1 g of paracetamol was administered by i.v.
infusion to all patients. The patients were observed
during whole procedure.

Heart rate (HR, beats/min) and mean arterial
pressure (MAP, mmHg) hemodynamic parameters
were recorded for all patients; before (baseline), and
after the operation. Hemodynamic data were record-
ed postoperatively every 30 min for the first 2 h and
then every 4 h till the end of the first 22 h. The total
duration of surgery (open to close incision) and the
total duration of anesthesia (induction to full recov-
ery) were recorded. At the end of surgery, residual
neuromuscular blockade was antagonized with i.v.
neostigmine (0.04 mg/kg) and atropine (0.02
mg/kg); where the second drug was given to reverse
the para-sympathomimetic effect of neostigmine,
both administered together in a single bolus dose
from one syringe, and the patients were extubated.
In the recovery room, all patients received 50%
air—oxygen mixture via a face mask and were cov-
ered with a cotton blanket and monitored. The post-
operative pain was assessed by nurses in charge of
the post-anesthesia care unit (PACU) who were not
aware of the administered drug.

In the recovery room the assessment of
patients’ pain scores were done using a visual ana-
log scale (1) at 30 min, 6, 12, and 24 h.
Postoperative pain was graded with O = no pain, 10
= very severe pain. The patients who had a pain
score greater than 4 mm at any time, received 1
mg/kg body weight of intravenous pethidine.

Statistical analysis

To detect a reduction in visual pain score of
0.93, which is in agreement with several studies,
with a two-sided 5% significance level and a power
of 80%, a sample size of 30 patients per group (60
total) was necessary, given an anticipated dropout
rate of 5% (4). All statistical analyses were per-
formed using SPSS (version 17).

The data were expressed as the mean + SD or
median [interquartile range] (range) and were com-

Table 1. Age, body weight, and hemodynamic measurements in the two groups before the operation.

Variable Group DEX (n = 30) Group CTRL (n = 30)
Age “(years) 324154 343+5.1
Body weight “(kg) 62499 63.9 £ 8.7
Heart rate baseline "(beats/min) 85 [78-92] 83 [77-90]
MAP baseline "(mmHg) 80 [73-87] 83 [77-90]

“Data are expressed as the mean + S.D; "median [interquartile range].
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Table 2. Hemodynamic measurements, the time (min) for the first request for analgesia in the PACU, and the VAS score assessments after 24 h.

Parameters DEX Group (n = 30) CTRL Group (n = 30) p value
Heart rate (beats/ min) . e )
(after 22 h) 88 [81-95] 90 [82-98]
MAP (mmHg) (after 22 h) 78 [71-85]* 81 [73-89] -
Duration of surgery (min) 79.5 [67.5-94.5] (53.0-127.0) 79.5 [67.5-96.0](50.0-126.0) 0.906*
Duration of anesthesia (min) 87.0 [71.3-101.8] (62-137) 76.5 [66.0-99.3](59.0-135.0) 0.203*
VAS (at 24 h after surgery) 2.0 [1.0-3.0] (1.0-3.0)° 3.0 [2.0-4.0] (1.0-5.0)° 0.001*
Time for first request of . ) ) : ) N «
analgesia in PACU (min) 35.9 [34.2-40.0] (34.2-41.2) 12.9 [7.5-14.5] (4.8-16.0) 0.001

‘Data are expressed as the median [interquartile range]; "median [interquartile range] (range), ‘(number of patient and %), *statistically sig-

nificant difference and * statistically no significant difference.

Table 3. Post-operative narcotic analgesic (pethidine) requirement in myomectomy laparoscopic surgery patients.

Test Group (DEX, n = 30), Control Group (CTRL, n = 30)
Time Requirement of Number and Requirement of Number and value
(h) pethidine percent of patient pethidine percent of patient p
(mg/kg b.w.)* requires pethidine (mg/kg b.w.)* requires pethidine
66.0 [62.0-67.0] (60.0-70.0) (5,16.7) 63.0 [62.0-69.0] (58.0-72.0) (17, 56.8) 0.0013*
66.0 [64.0-68.0] (62.0-70.0) (3, 10.0) 65.5 [62.0-70.8] (58.0-72.0) (10, 33.3) 0.028%*
12 | 66.0 [64.0-68.0] (62.0-70.0) (2,6.7) 62.0 [60.5-63.5] (60.0-66.0) (6, 20.0) 0.129¢

‘median [interquartile range] (range), *statistically significant difference, *statistically no significant difference () test).

pared using Mann-Whitney U test. A p value less
than 0.05 was considered statistically significant.
Categorical data were described by absolute and
percentage frequencies and were compared using %’
test. Differences were considered significant when p
< 0.05.

RESULTS

Patient characteristics were similar in both
groups (Table 1). After the pre-operative tests,
patients were free of any systemic disease, none of
the patients developed bleeding or hyper-sensitivity
or any adverse drug reactions to any medication, and
they were fit to be operated upon according to the
criteria used in this study. No patients were excluded
from the study due to any problem mentioned above.

Post-surgical analysis

The hemodynamic measurements (HR, MAP)
were stable and within the normal range in both
groups and the differences were not significant
(Table 2). The total duration of surgery and anesthe-
sia was longer in DEX group but with no significant
difference between the two groups. The visual ana-
log scale (VAS) was significantly (p < 0.001) lower
for DEX group comparing to CTRL group (Fig. 1A

and Table 2). Time needed for first request of anal-
gesia was significantly (p < 0.001) shorter in CTRL
group than DEX group (Fig. 1B-D and Table 2).
Table 3 indicates that the requirement of narcotic
analgesic (pethidine) was significantly (p < 0.05)
lower in the patients of treatment group (who have
received dexmedetomidine infusion during surgery)
than the control group.

In summary, five patients out of 30, of DEX
group (~16.7%,) requires pethidine, while 17
patients (56.7%) of CTRL group required pethidine
initially (at O h, p < 0.0013); 33.3% patients of
CTRL group required another dose of pethidine to
control the pain score (below 4) compared to 10%
patients of DEX group (p < 0.0282). Results also
indicate that the consumption of pethidine in the
treatment group was significantly lower than in the
control group. This study suggests that the use of
dexmedetomidine infusion significantly controls the
postoperative pain in first 24 h after surgery.

DISCUSSION

Post-operative analysis

Dexmedetomidine is a pharmacologically
active dextrorotatory isomer of medetomidine that
displays specific and selective o,-adrenoceptor ago-
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Figure 1A. Time course of the main outcomes registered during the study, that is, the VAS score (C, control; T, Treated patients at time
0.5, 6, 12, and 24 h post-surgery); the pain score on a numerical rating scale from 0 to 10. For each outcome, the diagrams display the
median value, the first and third quartile, and the extreme values (crosses) at each period of measurement. The 5 points of measurement
were after 0.5, 6, 12 and 24 h after surgery during the stay in post-anesthesia care unit. Patients were discharged after 24 h, unless other-
wise mentioned

First request of analgesia
in PACU (min)

o}
o

140

Duration of surgery (min)

40

Figure 1B. First request of anesthesia (min) during the stay in PACU (p = 0.001), showing significant difference. C. duration of anesthe-
sia (p = 0.203. D. duration of surgery (p = 0.906) applied to different patients, showing no statistical difference between groups
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nism (11). Activation of the receptors in the brain
and spinal cord inhibits neuronal firing causing
hypotension, bradycardia, sedation, and analgesia
(12). In general, pre synaptic activation of the o,-
adrenoceptor inhibits the release of norepinephrine,
terminating the propagation of pain signals (13).
Postsynaptic activation of o,-adrenoceptors in the
central nervous system inhibits sympathetic activity
and thus may lower heart rate and blood pressure
(14). It was reported that dexmedetomidine had
anesthetic and analgesic effects in addition to its
sedative effects (15).

Dexmedetomidine effectively attenuated sym-
patho-adrenal stimulation during tracheal intubation
but did not stop completely the cardiovascular
response (16). A need for seeking alternative meth-
ods for analgesia occurred since fentanyl was found
to have ventilator depressive effect and to cause
postoperative nausea and vomiting.

Our results in the present double blind ran-
domized study were similar to these of Feld et al.
(17), who studied various alternative methods for
analgesia in bariatric surgery. In their study, they
compared dexmedetomidine to fentanyl and report-
ed that dexmedetomidine provided stable periopera-
tive hemodynamic and less postoperative analgesia,
thus reducing the use of morphine derivatives in the
postoperative period. Furthermore, (18) the meta-
analysis have confirmed the same. Opioid require-
ments in the intraoperative period and in the PACU
are decreased by dexmedetomidine (16).

In our study, we observed a significant decre-
ase in consumption of analgesics agents post-opera-
tively. Opioid total requirements in the intraopera-
tive period and in the PACU are decreased by
dexmedetomidine and clonidine (16, 19). In our
study, we observed a significant decrease in con-
sumption of analgesics in the DEX group. On the
other hand, patients of normal saline (CTRL) group,
required supplemental analgesia earlier than the
patients of dexmedetomidine group (DEX group)
within the first 24 h (20).

Nakagawa et al. (21) suggested that o,-adren-
ergic mechanism of action is involved in the modu-
lation of nociception at the level of spinal noradren-
ergic systems. There is evidence that o,-adrenocep-
tors are located on the dorsal horn neurons of the
spinal cord and may release endogenous opiate com-
pounds. Thus, the o,-adrenoceptor agonists may
offer interesting new possibilities in the treatment of
pain and may help to decrease intraoperative opioid
requirements, similar to clonidine (22, 23). Earlier
studies (24, 25) confirmed that application of cloni-
dine relieves hyperalgesia.

In myomectomy surgery, to the best of our
knowledge, previous studies did not indicate any sig-
nificant difference in postoperative pain and con-
sumption of analgesics between the laparoscopic
myomectomy or open myomectomy group before the
first 72 h observational period. Holzer et al. (10)
reported less post analgesics requirements in laparo-
scopic myomectomy group than the open myomecto-
my group after 48 and 72 h. Our results are different
than the reported results, as the number of patients of
DEX group requires less pethidine than number of
patient in the CTRL group. In the present research,
we documented for the first time a significant differ-
ence in pain within 24 h post-myomectomy. Previous
studies have shown positive impact of the clinical
pharmacists on the surgery. This research was carried
out with clinical pharmacist collaborative pivotal
pharmacological, and pharmacokinetics knowledge
which was provided and discussed with the anesthe-
siologists in regarding to the major hypothesis of the
research, to be in line with the requirements of the
times within the operations (2-4, 26).

CONCLUSION

Opverall, giving dexmedetomidine in myomec-
tomy showed innovative outcome with less VAS
and lower doses of analgesics used within the first
24 h after surgery.We highly recommend using
dexmedetomidine in myomectomy surgery as an
adjunct therapy for pain management. Collaborative
clinical pharmacy practice in the surgery had an
effective role to be in line with the requirements of
the times within the operations.
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