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ABSTRACT

Background & objective: Most patients undergoing modified radical mastectomy (MRM) suffer significant acute
postoperative pain. Anesthetists have tried various analgesic regimens to control the pain, including injectables and
nerve blocks. This study compared the analgesic efficacy of preoperative oral gabapentin with and without
intravenous infusion of dexmedetomidine (DEX) in patients undergoing MRM under general anesthesia.

Methodology: This randomized, double-blind clinical trial included 60 patients scheduled for MRM. They were
randomly allocated to one of the two equal groups. Both groups received oral gabapentin 600 mg one hour before
surgery. Group G (n = 30) received a 50 mL normal saline bolus and continuous intraoperative infusion (10 mL/hour).
Group DG (n = 30) received a loading dose of DEX 1 pg/kg just before induction of anesthesia, followed by a
continuous intraoperative infusion of DEX (0.5 pg/kg/hour). Outcome measures were duration of analgesia,
intraoperative fentanyl consumption, postoperative morphine consumption, and VAS scores at rest and on
movement.

Results: Duration of postoperative analgesia was significantly longer in the Group DG compared to the Group G (545
+ 49 min. vs. 288 + 38 min., P < 0.001). Total fentanyl consumption was lower in the Group DG as compared to Group
G (30.8 £2.0vs. 41.6 + 3.4 ug), P < 0.001. The two groups had no significant difference in postoperative morphine
consumption (P = 0.405). VAS scores at rest and with movement were significantly lower in the Group DG during the
postoperative period.

Conclusion: The analgesic effect of a combination of preoperative oral gabapentin plus perioperative
dexmedetomidine infusion is superior to that of oral gabapentin alone in patients undergoing MRM for breast cancer
and results in lower VAS scores at rest and with movement.

Abbreviations: a-2AR: a-2-adrenoceptor, DEX: dexmedetomidine, GA: General Anesthesia, MRM: Modified radical
mastectomy, PACU: post-anesthesia care unit, VAS: Visual Analogue Scale
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1. INTRODUCTION

Breast cancer remains the most common women’s
cancer globally,! accounting for 33% of female cancers
in Egypt.? Surgery has been the core treatment of breast
cancer for decades. Modified radical mastectomy
(MRM) constitutes 31% of all breast surgeries.> Most
patients undergoing MRM suffer significant acute
postoperative pain, which impairs recovery and reduces
patient satisfaction. In many instances, it leads to an
increased rate of chronic postmastectomy pain.*’
Therefore, adequate analgesia is crucial for better
recovery and to prevent long-standing postmastectomy
pain.

Numerous approaches are tried to reduce post-
mastectomy pain. Perioperative opioids are traditionally
the mainstay of postoperative analgesia; however, their
significant side effects, including respiratory and central
nervous system depression and prolonged post-
anesthesia care unit (PACU) stays, promote the shift to
opioid-sparing techniques.® Gabapentin is one of those
drugs suggested to provide adequate postoperative
analgesia alone or combined with other drugs.’
Preoperative gabapentin was reported to reduce
postoperative pain intensity and opioid consumption in
various types of surgery.®!? Preemptive analgesia (PA) is
initiating analgesic treatment before tissue injury to
prevent the alteration of the central processing of afferent
input.'! It is believed to be more effective in controlling
postoperative pain than treatment offered after the onset
of a painful stimulus.'?

Multimodal analgesia combines analgesic remedies with
distinct mechanisms of action to improve pain control
with minimal side effects'> PA with multiple non-
narcotic  treatments could significantly reduce
postoperative pain.'* Dexmedetomidine (DEX) is a
widely used sedative with minimal effect on respiratory
function® It is a highly selective a2-adrenergic agonist
with sedative, analgesic, and anxiolytic properties.
Preoperative and intraoperative administration of DEX
can effectively relieve the anesthesia-induced stress
response and reduce anesthetic drugs. Its different site of
action compared to other sedatives implies a different
analgesic mechanism.

This study compared the analgesic efficacy of
preoperative oral gabapentin with and without
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dexmedetomidine intravenous infusion in patients
undergoing modified radical mastectomy under general
anesthesia (GA).

2. METHODOLOGY

This randomized, double-blind clinical trial included 60
patients scheduled for modified radical mastectomy
(MRM) under GA at the National Cancer Institute from
February to August 2021. The study was approved by the
Ethical Committee of the anesthesia department of Kasr
El-Aini Hospital. All patients provided written informed
consent to participate in the study.

The inclusion criteria were females aged 18 to 65 years,
ASAT or II, body mass index (BMI) 20 to 40 kg/m?, and
undergoing MRM under GA. Patients with known
sensitivity or contraindication to study drugs, a history
of psychological disorders, chronic pain, sympathetic
disorders, significant liver insufficiency, severe
respiratory diseases, or those receiving medications that
could result in tolerance to opioids or medicines for
cancer pain were excluded from the study.

The participants were randomly allocated to one of two
equal groups using computer-generated random numbers
(www.Random.org). Group G (n = 30) received oral
gabapentin 600 mg (Gabapentin capsules 300 mg,
Neurontin; Pfizer, Cairo, Egypt) one hour before surgery.
Then, the patients received 50 mL of normal saline
intravenously over 10 min just before induction of
anesthesia, followed by continuous intraoperative
infusion of normal saline at a rate of 10 mL/hour until
skin closure. Group DG (n = 30) received 600 mg of
gabapentin one hour before surgery. Then, the patients
received a loading dose of 1 pg/kg of dexmedetomidine
(DEX) in 50 mL of normal saline intravenously over 10
min just before induction of anesthesia. This was
followed by a continuous intraoperative infusion of DEX
diluted in normal saline at 0.5 pg/kg/hour until skin
closure. All patients were monitored for vital signs
during intravenous DEX administration.

Both patients and anesthesiologists were blinded to the
nature of the administered intravenous solutions
prepared by an anesthesiologist with no other role in the
study. The investigators collecting intra- and
postoperative data were unaware of group allocation.
The patients were instructed about using the visual
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analog score of pain (VAS; 0 = no pain and 10 = worst
pain imaginable).

Oral gabapentin

boluses and/or 5 mg ephedrine in incremental doses to
maintain MAP above 70 mmHg. Additional bolus doses
of fentanyl 0.5 pg/kg were given if the

i Assessed for eligibility (n=76) |

MAP or HR rose above 20% of baseline
values. At the end of surgery, residual
neuromuscular blockade was reversed by

ENROLLMENT |

Not meeting inclusion criteria (n=11)
Declined Participation (n=5)

neostigmine 0.05 mg/kg and atropine 0.02

A 4
Randomized (n=60)

A 4 v

mg/kg. Extubation was performed after
complete recovery of the airway reflexes.

In the PACU, the patients were monitored
for MBP, HR, and VAS pain scores
immediately on arrival and at 2, 6, 12, 18,

G Group (n=30)

DG Group (n=30)

and 24 h postoperatively. Paracetamol 1 g

FOLLOW UP

v ‘ v

IV was administered every 8 h. Rescue
analgesia was provided as 3 mg IV boluses
of morphine when the pain score was >3
with a maximum allowed daily dose of 0.5

Lost to follow-up (n=0)
Discontinued intervention (n=0)

Lost to follow-up (n=0)
Discontinued intervention (n=0)

mg/kg/24 h. The time to first rescue

analgesia and the total amount of morphine
consumption were recorded. Side effects,
including nausea, vomiting, sedation,

|  ANALYSIS
L7 v
Analyzed Analyzed
(n=30) (n=30)

hallucination, and respiratory depression,
were recorded. Moderate or severe

postoperative nausea and vomiting were

Figure 1: CONSORT flow diagram

2.1. Anesthetic Management

Preoperative midazolam 0.02 mg/kg IV was
administered 30 min before surgery. The patients were
monitored continuously using electrocardiography, non-
invasive blood pressure, peripheral oxygen saturation,
and end-tidal carbon dioxide (Datex-Ohmeda S5
anesthesia monitor, model no: USE1913A). The heart
rate (HR), mean arterial blood pressure (MAP), and
oxygen saturation were monitored after the induction of
anesthesia, with surgical incision, and at 15-minute
intervals intraoperatively.

GA was induced using fentanyl 2 nug/kg and propofol 2
mg/kg. Tracheal intubation was facilitated by atracurium
0.5 mg/kg. Anaesthesia was maintained with inhaled
sevoflurane in oxygen-enriched air (FiO, = 0.5) and top-
up doses of atracurium (0.1 mg/kg) as required. The
patients were mechanically ventilated to keep end-tidal
CO> within the 30-35 mmHg range. All patients received
1 gm of IV paracetamol. The total intraoperative fentanyl
consumption was recorded. Bispectral index (BIS) was
used to monitor the depth of anesthesia, with target BIS
values from 40 to 60 because all the study drugs
synergize with inhaled anesthesia.

Ringer acetate was infused to replace any fluid deficit,
maintenance, and losses. Hypotension was defined as
MBP below 60 mmHg or 70% from baseline.
Hypotension episodes were treated with ringer acetate
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treated with 0.1 mg/kg of IV ondansetron.
Sedation was assessed and scored
according to Ramsay score.

The primary outcome measure was the duration of
analgesia, defined as the time from the end of surgery to
the first rescue analgesia. The secondary outcomes were
intraoperative fentanyl consumption, postoperative
morphine consumption, pain intensity, and possible
complications.

2.2. Sample size

Based on the previous work by Grover et al. (2009), who
reported the mean duration time of first rescue analgesia
was 90 £ 61.1 min, and Alzeftawy & Elsheikh (2015),
who reported 125 £ 25.7 min for DEX infusion. Using a
power 80% and 5% significance level, 30 patients in
each group were sufficient.'®!” The sample size was
calculated using the G*Power program (University of
Diisseldorf, Diisseldorf, Germany).

2.3. Statistical methods

Statistical analysis was done using IBM© SPSS©
Statistics version 22 (IBM®© Corp., Armonk, NY, USA).
Numerical data were expressed as mean and standard
deviation or median and range as appropriate.
Qualitative data were expressed as frequency and
percentage. Chi-square test was used to examine the
relation between qualitative variables. For quantitative
data, comparison between the two groups was made
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using an independent
sample t-test or Mann-
Whitney test. A P <
0.05 was considered
significant.

3.
RESULTS

As shown in Figure 1,
76  patients  were
assessed for
eligibility, 11 did not
meet the inclusion

criteria, and five
refused to participate.
The  results  are
presented for the
remaining 60 patients.
There  were no

Oral gabapentin

Table 1: Baseline characteristics and duration of surgery in the two groups

Group G
(n =30)

Group DG
(n =30)

P-value

Age (years) 39.0+£123 35.9+9.8 0.295
Weight (kg) 75.8 £ 10.0 74.7+6.6 0.617
Height (cm) 163 +9 162+8 0.745
Body mass index (kg/m2) 285+4.4 28.4+33 0.860
ASA physical status (I/11) 24/6 2713 0.278
Duration of surgery (min.) 7311 72+12 0.664

Data expressed as mean + SD; ASA: American Society of Anesthesiology

Table 2: Comparative intra- and postoperative analgesic profile of the two groups

significant differences

between the two

studied groups
regarding the baseline

characteristics and

(n =30) (n =30)
Time from skin closure to extubation (min.) | 7.0+ 1.2 94+1.1 <0.001
Duration of analgesia (min.) 288 + 38 545 + 49 <0.001
Number of patients requiring Fentanyl 19 (63.3%) 6 (20.0%) 0.001
Total fentanyl consumption (ug) 41.6+34 30.8+2.0 <0.001
Number of patients requiring morphine 11 (36.7%) 8 (26.7%) 0.405

duration of surgery
(Table 1).

Data expressed as mean + SD or frequency (%)

The time from skin closure to
extubation and duration of

Table 3: Comparative postoperative VAS scores at rest and with

postoperative analgesia were =~ movement
significantly longer in the Group DG Time Group G Group DG P-value
compared to the Group D. Also, (n =30) (n =30)
significantly higher number of patients At Rest
required intraoperative fentanyl (P = .
0.801) in the pGroup G. Th{e (total * Immediate 2(22) 1@-1) <0.001
intraoperative fentanyl consumption e After2h 2 (2-2) 1(1-1) <0.001
was significantly higher in the Group e After6h 3(2-5) 2 (2-2) <0.001
G compared to the DG group (P <
0.001). The two groups had no ° After12 h 3(23) 2(22) <0.001
significant difference in the number of ¢ After 18 h 1(1-1) 1(1-1) <0.001
patients who requested postoperative = o After 24 h 1(1-1) 0 (0-0) < 0.001
morphine (P = 0.405). Those who With movement
needed morphine received a single _
dose of 3 mg. VAS scores at restand ~ ® Immediate 2(2-2) 1(1-1) <0.001
with movement were significantly e After2h 2(2-2) 1(1-1) <0.001
lower in the Group DG during the

- . After 6 h 3(2-5 2(2-2 <0.001
postoperative period (Table 3). * After12 h 3 23 4; ) 22 2; 0.001

(] er - - < 0.

The MAP showed modest changes
during intra- and postoperative periods * After 18 h 2(1-2) 1d-1) <0.001
in the two studied groups within the  * After24h 2(1-2) 1(1-1) <0.001

clinically accepted range. Preoperative
MAP was comparable, while MAP

Data expressed as median (interquartile range)

was significantly lower in the Group DG from the i
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Table 4: Changes in mean arterial pressure
during the intraoperative and postoperative
periods

Table 5: Comparative heart rates during the
intraoperative and postoperative periods

Group P-

Time DG value
(n =30)
Preoperative 735 0.527

Preoperative 78 + 79+5 0.442 e Post 50 + 4 <0.001
e Post- 68 +4 64 +4 <0.001 induction

induction e With incision 65+5 50+5 <0.001
e Withincision 70+4 66+5 0.001 Intraoperative
Intraoperative e After 15 66 + 4 62 +4 <0.001
e After15mins 71zx4 67 +4 < 0.001 mins
e After 30 mins | 88+ 15 77+£16 0.008 e After 30 82+15 72%16 0.015
« After60mins 81+8  71%4 <0.001 mins
Postoperative o ﬁqﬁtﬁsr 60 75+8 68+4 <0.001
e Immediate 85+3 85:4 0.888 Postoperative
s After2h 88+4  86:4 0.031 Immediate 664  65+4 0.115
e After6h 92+4 90+4 0.070 « After 2 h 69 + 4 68+4 0.337
e Afterl2 h 94 +4 92+4 0.026 e After6h 74+ 4 72+ 4 0.058
e After 18 h 94 +6 93+4 0.471 e Afteri2 h 76+ 4 74+ 4 0.058
o After24h 92+3 90+3 0.026 « After 18 h 77+ 4 76 + 3 0.337
Data expressed as mean + SD e After 24 h 74 + 3 73+3 0.202

induction of anesthesia till the end of surgery. MAP was
comparable between the two groups at the immediate
postoperative period (Table 4), with lower values after 2,
12, and 24 h.

The heart rate changed slightly in the two groups and
remained within the clinically accepted range.
Preoperative HR was comparable, while HR was
significantly lower in the Group DG from the induction
of anesthesia till the end of surgery. The HR was
comparable between the two groups during the whole
postoperative period (Table 5).

The sedation score was significantly higher in the DG
group up to 12 h postoperatively compared to the G
group. Then, the sedation scores were comparable after
18 and 24 h (Table 6). Postoperative nausea and
vomiting were observed in 9 patients (30%) of the Group
G and 6 (20%) of the Group DG (P = 0.371).

4. DISCUSSION

This study demonstrated that adding intravenous DEX to
preoperative gabapentin 600 mg improved the analgesic
profile in patients subjected to MRM. The combination
of DEX and gabapentin was associated with a longer
duration of analgesia, lower pain intensity at rest and
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Data expressed as mean + SD

Table 6: Comparative sedation scores during the
postoperative period

Group G Group DG P-value
Immediate 2(1-2) 4 (3-4) <0.001
After 2 h 2(1-2) 4 (3-4) <0.001
After 6 h 2 (1-2) 3(2-3) <0.001
Afterl2 h 2 (1-2) 3(2-3) <0.001
After 18 h 2 (1-2) 2(1-2) 0.253
After 24 h 1(1-2) 2(1-2) 0.382

Data expressed as median (interquartile range)

movement, and lower intraoperative fentanyl
consumption compared to gabapentin only. Also, the
sedation score was significantly higher in the DG group.
Postoperative morphine consumption did not change
with the addition of DEX to gabapentin. However,
patients who required morphine in both groups received
only a single dose of 3 mg throughout the 24
postoperative hours. Both groups were
hemodynamically stable, with limited postoperative
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nausea and vomiting cases.

To date, there is no consensus on the best analgesic
option after MRM that can alleviate acute pain and
prevent the development of chronic postmastectomy
pain. It is believed that despite the advancement of pain
control techniques, nearly half of the patients still have
significant pain after breast cancer surgery.*® This study
aimed to test an opioid-sparing, preemptive, multimodal
approach for postoperative analgesia following MRM
using gabapentin and DEX.

Gabapentin and DEX are offered as effective agents for
pain reduction after surgery. Zoroufchi et al. compared
both drugs in laparoscopic cholecystectomy patients'®
They found DEX more effective than gabapentin in pain
reduction and better sedation during and after surgery. A
recent prospective placebo-controlled study evaluated
the gabapentin/DEX combination in patients undergoing
MRM. Preoperative oral gabapentin 400 mg plus DEX
infusion was associated with lower pain scores and
reduced intraoperative fentanyl and postoperative
morphine consumption compared to placebo.?°

Preemptive analgesia (PA) is an antinociceptive
treatment that blocks central and peripheral sensitization
caused by surgical incisions. In addition to controlling
acute postoperative pain, PA aims to prevent chronic
neuropathic pain.? A network meta-analysis compared
19 preemptive analgesia regimens  regarding
postoperative pain intensity and opioid consumption,
and PONV. Compared with placebo, pain intensity was
reduced in 10, and opioid consumption was decreased in
8 of the 19 regimens.?? The PROSPECT Working Group
has recently recommended preoperative gabapentin,?
which was associated with reducing postoperative pain
and morphine consumption after breast surgery.?%

Previous studies have shown that preemptive gabapentin
reduces postoperative pain and opioid consumption.810.26
A randomized, double-blind study found that preemptive
oral gabapentin 600 mg significantly reduced
postoperative pain, analgesic rescue requirements, and
PONV in patients subjected to abdominal hysterectomy.®
Another study reported similar findings after oral
gabapentin 1200 mg or placebo two hours before
abdominal hysterectomy.® A systematic review of 6
studies assessed the analgesic effect of gabapentin or
pregabalin in patients undergoing anterior cruciate
ligament reconstruction. Three studies showed that
gabapentin significantly decreased pain scores and
opioid  consumption compared to  controls.?’
Preoperative gabapentin 600 mg did not reduce
postoperative pain but decreased morphine consumption
after video-assisted thoracoscopic surgery.?® In a meta-
analysis of 9 RCTs, Jiang et al. demonstrated a reduction
of morphine consumption after preoperative oral
administration of gabapentin in breast cancer surgery.?
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The mechanism of action of gabapentin is not fully
understood. Despite its structural similarity to gamma-
aminobutyric acid (GABA), it does not act directly on
the GABA receptor.? It may exert its effect through the
N-methyl-D-aspartate (NMDA) neurotransmitter.°

Perioperative multimodal opioid-sparing analgesic
regimens are considered the best options for pain relief
following  breast surgical  procedures.®  The
pharmacodynamic profile of DEX appoints the drug as a
potential adjunct to enhance the non-opioid analgesic
efficacy of preemptive gabapentin. It is a highly selective
a-2-adrenoceptor (a-2AR) agonist with sedative,
anxiolytic, and analgesic effects.®? Its sedative and
sympatholytic effects are mediated through the
activation of a-2AR of the locus coeruleus and
subsequent inhibition of ascending noradrenergic
pathways. However, the mechanism of its analgesic
activity has not been fully explained. A potential
mechanism is the activation of potassium channels,
resulting in membrane hyperpolarization of nociceptive
neurons. Another mechanism is that alpha-2AR
activation may induce calcium conductance modulation,
leading to reduced neurotransmitter release.

Intraoperative DEX was found to reduce postoperative
pain and opioid consumption. In patients undergoing
laparoscopic cholecystectomy, intraoperative DEX
infusion decreased postoperative pain and morphine
consumption and prolonged the duration of
postoperative analgesia.®> A systematic review of 18
RCTs reported reduced intraoperative and postoperative
opioid consumption and pain intensity in adult patients.33

A meta-analysis of 12 studies evaluated the analgesic
efficacy of DEX as an adjuvant in cases of breast cancer
surgery. Pooled analysis demonstrated prolonged
analgesia, lower pain intensity, and reduced
postoperative opioids and intraoperative fentanyl.>* A
recent study evaluated the intraoperative analgesic
efficacy of DEX as an adjuvant to peripheral nerve block
in real time using non-invasive nociception monitoring.
Intravenous DEX infusion offered rapid and proper
intraoperative and postoperative analgesia with
hemodynamic stability and without respiratory
depression.®

5. CONCLUSION

In conclusion, the analgesic effect of a combination of
preoperative oral gabapentin plus perioperative
dexmedetomidine infusion is superior to that of
gabapentin alone in patients undergoing MRM for breast
cancer. The combined regimen was associated with
prolonged postoperative analgesia, lower pain intensity,
lower intraoperative fentanyl consumption, and better
sedation. Postoperative morphine consumption was

Open access attribution (CC BY-NC 4.0)


https://www.apicareonline.com/index.php/APIC

Ismail H et al

limited with gabapentin and the combined regimen. Both
regimens were characterized by hemodynamic stability
and minimal adverse effects.
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