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Background: The most common surgical procedure for breast cancer is the modified radical
mastectomy (MRM), but it is associated with significant postoperative pain. Regional anesthesia
can reduce the stress response associated with surgical trauma.

Objectives: Our aim is to explore the efficacy of 1 pg/kg dexmedetomedine added to an
ultrasound (US)-modified pectoral (Pecs) block on postoperative pain and stress response in
patients undergoing MRM.

Study Design: A randomized, double-blind, prospective study.
Setting: An academic medical center.

Methods: Sixty patients with American Society of Anesthesiologists (ASA) physical status -
Il (18-60 years old and weighing 50-90 kg) scheduled for MRM were enrolled and randomly
assigned into 2 groups (30 in each) to receive a preoperative US Pecs block with 30 mL of 0.25%
bupivacaine only (group 1, bupivacaine group [GB]) or 30 mL of 0.25% bupivacaine plus 1 pg/
kg dexmedetomidine (group I, dexmedetomidine group [GD]). The patients were followed-up 48
hours postoperatively for vital signs (heart rate [HR], noninvasive blood pressure [NIBP], respiratory
rate [RR], and oxygen saturation [Sao2]), visual analog scale (VAS) scores, time to first request
of rescue analgesia, total morphine consumption, and side effects. Serum levels of cortisol and
prolactin were assessed at baseline and at 1 and 24 hours postoperatively.

Results: A significant reduction in the intraoperative HR, systolic blood pressure (SBP), and diastolic
blood pressure (DBP) starting at 30 minutes until 120 minutes in the GD group compared to the GB
group (P < 0.05) was observed. The VAS scores showed a statistically significant reduction in the
GD group compared to the GB group, which started immediately up until 12 hours postoperatively
(P < 0.05). There was a delayed time to first request of analgesia in the GD group (25.4 + 16.4
hrs) compared to the GB group (17 £ 12 hrs) (P = 0.029), and there was a significant decrease of
the total amount of morphine consumption in the GD group (9 + 3.6 mg) compared to the GB
group (12 + 3.6 mg) (P=0.001). There was a significant reduction in the mean serum cortisol and
prolactin levels at 1 and 24 hours postoperative in the GD patients compared to the GB patients
(P<0.05).

Limitations: This study was limited by its sample size.

Conclusion: The addition of 1 ug/kg dexmedetomidine to an US-modified Pecs block has superior
analgesia and more attenuation to stress hormone levels without serious side effects, compared to
a regular Pecs block in patients who underwent MRM.
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reast surgeries are one of the most common

forms of surgery conducted in hospitals, and

even relatively minor breast surgery can be
associated with significant postoperative pain (1). The
most common surgical procedure for breast cancer is
modified radical mastectomy (MRM), which removes a
generous amount of skin and entire breast with axillary
evacuation (2). Nearly 60% of breast surgery patients
experience severe acute postoperative pain. Most of
the pain originates from the axillary component of the
surgery (3).

The ultrasound (US) pectoral (Pecs) block I is an easy
and reliable superficial block that targets to place local
anesthetics at the interfascial plane between the pecto-
ralis major and minor muscles under direct vision (4). The
modified Pecs block (Pecs Il block) is a simple alternative
to the conventional paravertebral and neuroaxial blocks
for breast surgery and is a second version of the Pecs
block that aims at blocking the pectoral nerves, inter-
costobrachial, intercostals (lll, 1V, V, and VI), and long
thoracic nerve. These nerves need to be blocked to pro-
vide complete analgesia during breast surgery. The Pecs
Il block aims to block the serratus muscle area together
with the lateral branches of the intercostal nerves that
exit at the level of the midaxillary line to innervate the
mammary gland and the skin from T2 to T6 (4,5). Poorly
controlled postoperative pain has negative physiological
and psychological consequences. Furthermore, effective
acute pain control preserves immune function both by
suppressing the surgical stress response and decreasing
the need for general anesthetics and opioids (6). It has
been suggested that regional anesthesia can reduce the
stress response associated with surgical trauma (7).

Dexmedetomidine is a selective o, agonist with 8
times more affinity for o, adrenergic receptors com-
pared to clonidine and possesses all the properties of .
agonist without respiratory depression. Dexmedetomi-
dine has been a focus of interest for its broad spectrum
(sedative, analgesic, and anesthetic sparing) properties,
making it a useful and safe adjunct in many clinical ap-
plications. The intravenous, intramuscular, intrathecal,
epidural, and perineural use of this agent enhances
analgesic effects (8,9).

Our aim was to explore the efficacy of 1 pgrkg
dexmedetomedine added to US-guided modified Pecs
block on postoperative pain and stress response in pa-
tients undergoing MRM.

METHODS

This randomized, double-blinded study was ap-

proved by the local ethics committee of the South
Egypt Cancer Institute, Assuit University, Assuit, Egypt.
It was registered at https://clinicaltrials.gov with Identi-
fier No: NCT03046238. After written informed consent,
60 patients with American Society of Anesthesiologists
(ASA) physical status -1l (aged 18-60 years and weigh-
ing 50-90 kg) scheduled for MRM surgery were enrolled
in this study. Patients with history of bleeding diathesis,
relevant drug allergy, opioid dependence, and sepsis,
as well as those with psychiatric illnesses that would
interfere with perception and assessment of pain, were
excluded from the study. Preoperatively, the patients
were taught how to evaluate their own pain intensity
using the visual analog scale (VAS) (0-10, where 0 =
no pain and 10 = the worst pain imaginable) and how
to use a patient-controlled analgesia (PCA) device. On
arrival to the operating room, monitoring included
electrocardiogram, noninvasive arterial blood pres-
sure (NIBP), pulse oximeter, and capnography, and a 2
mL blood sample was withdrawn in a plasma tube for
determination of the baseline level of stress hormones
(cortisol and prolactin). Anesthesia was induced for all
patients with 2 pg/kg fentanyl, 2-3 mg/kg propofol,
and 1.5 mg/kg lidocaine. Endotracheal intubation was
facilitated by 0.15 mg/kg cisatracurium. The patients
were randomly assigned using an online research
randomizer (https:/randomizer.org) into 2 groups (30
patients in each):

Group | (bupivacaine group) (GB): the patients
were given US-guided modified Pecs block with 30 mL
of 0.25% bupivacaine (Markyrene, Sigma Tec, Egypt)
divided into 10 mL injected between the 2 pectoralis
muscles on the interfasial plane and 20 mL injected
between the pectoralis minor and serratus anterior
muscles

Group Il (dexmedetomidine group) (GD): the pa-
tients were given US-guided modified Pecs block with
30 mL of 0.25% bupivacaine plus 1 pg/kg dexmedeto-
midine (Precedex, Hospira Inc., Lake Forest, IL) divided
into 10 mL injected between the 2 pectoralis muscles on
the interfasial plane and 20 mL injected between the
pectoralis minor and serratus anterior muscles.

The investigated drugs were prepared in a sterile
syringe by the hospital pharmacy and given to the in-
vestigator who was blinded to the identity of the drugs.
The observer was also masked to the treatment group
assignment.

Two anesthetists experienced in the technique,
under US guidance, performed the block under the
direct supervision of the study investigator. US-guided
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Pecs block was performed immediately after induction
of anesthesia and about 15 minutes before skin incision.
Modified Pecs block was performed with 100 mm 21 G
needle (SonoPlex Stim cannula, Pajunk®, Geisingen,
Germany), using linear array US probe of high frequency
(5-12 MHz) (Sonosite, Inc., Bothwell, WA) with an imag-
ing depth of 4-6 cm. The US probe was placed under the
lateral third of the clavicle. After locating the axillary
artery and vein, we moved the probe distally towards
the axilla until the 2 pectoralis muscles were identi-
fied (Image 1). Next, the needle was inserted in plane
with the US probe to the fascial plane between the 2
pectoralis muscles and 10 mL of bupivacaine 0.25% was
injected between the 2 pectoralis muscles. Then the
probe was moved towards the axilla until the serratus
anterior muscle was identified above the second, third,
and fourth ribs, and the needle was inserted into the
fascial plane between the pectoralis minor and serratus
anterior muscles (Image 2), and 20 mL of bupivacaine
0.25% was injected after negative aspiration. This broke
through the axilla and reached the long thoracic nerve
and reliably at least 2 intercostal nerves. Anesthesia was
maintained by 1-1.5 MAC isoflurane in a 50% oxygen/
air mixture and 0.03 mg/kg cisatracurium, respectively,
in ventilation parameters to maintain end-tidal CO2
of approximately 35-45 mmHg. Intraoperative vital
signs included heart rate (HR), systolic blood pressure
(SBP), and diastolic blood pressure (DBP), which were
observed and recorded at 30 minutes and at 1- and
2-hour time-points. Tracheal extubation was performed
at the end of surgery, and all patients were transmit-
ted to the post-anesthesia care unit, where they were
followed-up and assessed immediately and at 2, 4, 6,
12, 24, 36, and 48 hours postoperatively for vital signs
(HR, noninvasive arterial blood pressure [NIBP], respira-
tory rate [RR], and oxygen saturation [Sao2]) and pain
intensity by VAS score. When the patient expressed pain
or VAS score > 3, postoperative PCA was begun with
an initial morphine dose of 0.1 mg/kg followed by a
1 mg bolus with a lockout interval of 15 minutes with
no background infusion allowed; time to first request
of rescue analgesia, total morphine consumption in
the 48 hours, and sedation by sedation score (0-4, 0 =
fully awake, 1 = somnolent and responsive to verbal
commands, 2 = somnolent and responsive to tactile
stimulation, 3 = sleep and responsive to painful stimula-
tion, and 4 = not arousable) were recorded. Side effects
including nausea, vomiting, hypotension, bradycardia,
arrhythmia, vascular injury, and pneumothorax were
treated and recorded. Another 2 blood samples were

withdrawn in a serum tube for further assessment of
stress hormone levels (cortisol and prolactin) at 1 and
24 hours postoperatively. All blood samples were col-
lected in serum tubes, centrifuged, and stored at -20
C° until assayed. Serum levels of prolactin and cortisol
were measured by chemiluminescence immunoassay
on an Immulite® 1000 automated analyzer (Siemens
Healthineers, Erlangen, Germany).

Statistical Analysis

Our primary end-point was the total dose of intra-
venous PCA morphine consumption in the first 48 hours
postoperative. The secondary end-points were the post-
operative VAS score, first request of analgesia, level of
stress hormones, and safety profile of the studied drugs.
A calculated sample size of 28 would have 80% power
and a type | error of 0.05 using a confidence interval of
95% to detect a difference at a level 0.05 of significance.
Considering potential drop-outs, we decided to enroll
30 patients in each group for the study.

All data were collected by an Excel program (Mi-
crosoft Corporation, Redmond, WA) and were then
analyzed with SPSS Version 20.0 (IBM Corporation,
Armonk, NY). Qualitative data were described by num-
bers and percentages, while quantitative data were
described using mean and standard deviation. A chi-
square test was used to test the relationship between
qualitative variables and independent samples, and a
t-test was used to compare between 2 groups of quan-
titative data. P < 0.05 was considered significant.

REesuLTs

Sixty patients were consented, enrolled, and suc-
cessfully completed the study (Fig. 1). There was no
significant difference among the 2 groups regarding
demographic data (age, weight, and height) and the
duration of both surgery and anesthesia (P > 0.05)
(Table 1).

Regarding hemodynamic variables measured dur-
ing the intraoperative period, there was a significant
reduction in HR, SBP, and DBP starting at 30 minutes
until 120 minutes in the GD group compared to the
GB group (P < 0.05). The hemodynamic variables (SBP,
DBP, and HR) measured during the postoperative pe-
riod showed that there was no significant difference
between the 2 groups (P > 0.05).

The mean VAS scores showed a statistically sig-
nificant reduction in the GD group compared to the GB
group, which started immediately postoperative until
12 hours (P < 0.05) (Fig. 2).
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e Received allocated intervention (n=30)
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Completed the study
(n=30)

Fig. 1. Patient flow diagram.

Table 1. Demographic and clinical data of the study groups.

Demographic and Clinical Data B cb P-Value
Mean + SD Mean + SD

Age (yrs) 48.5+13.7 47.3+£9.7 0.878
Weight (kg) 69.1%9.7 72.8+6.1 0.067
Site of Surgery

Right MRM 17 (56.7%) 15 (50.0%) 0.796
Left MRM 13 (43.3%) 15 (50.0%)

Duration of Surgery (hrs) 21+07 23+07 0.273
Duration of Anesthesia (hrs) 2.8+0.8 29+0.9 0.651

GB = bupivacaine group; GD = dexmedetomidine group; MRM = modified radical mastectomy

The number of patients who requested morphine in the GB group. The mean time to first request of anal-
based on the protocol of the study in the GD group was  gesia was significantly prolonged in the GD group (25.4
only 15 (50%) patients compared to 30 (100%) patients + 16.4 hrs) compared to the GB group (17 £ 12 hrs) (P =
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Fig. 2. VAS scores of the study groups during 48 hours postoperatively.

Table 2. Time to first request of analgesia and total amount of PCA morphine of the study groups during 48 hours postoperatively.

GB GD P-Value
Time to First Request of Analgesia (hrs)
Mean + SD 17 £12 254 +16.4 0.029%
Total PCA Morphine (mg)
Range 7-16 0-14 0.002**
Mean + SD 12+£3.6 9+£3.6
No. of Patients Requested (%) 30 (100%) 15 (50%)

GB = bupivacaine group; GD = dexmedetomidine group; PCA = patient-controlled analgesia

*Significant P-value
** Highly significant P-value

0.029), and there was a statistically significant decrease
in the total amount of intravenous PCA morphine con-
sumption in the GD group (9 + 3.6 mg) in comparison to
the GB group (12 + 3.6 mg) (P = 0.001) (Table 2).

There was a significant increase in the sedation
score in the GD patients compared to the GB patients,
which started immediately postoperative until 2 hours
postoperative (P < 0.05) (Fig. 3). Four patients in the
GB group developed itching, while this occurred in

no patients in the GD group (P = 0.010). There was no
significant difference in the incidence of the other post-
operative side effects between the 2 groups (Fig. 4).

There was no significant difference between the 2
groups in the mean serum cortisol and prolactin levels at
the baseline values (P > 0.05), but there was a significant
reduction in the mean serum cortisol and prolactin levels
at 1 and 24 hours postoperative in the GD patients com-
pared to the GB patients (P < 0.05) (Tables 3,4).

www.painphysicianjournal.com
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Table 3. Serum cortisol level changes of the study groups (ug/dL).

GB GD
Cortisol Level P-Value
Mean + SD Mean + SD
Baseline 277 £203.4 291.7 + 143.4 0.762
After 1 hr Postoperatively 298.5 +65.0 262.2+70.0 0.042*
After 24 hrs Postoperatively 257.3 +163.2 205.9 + 142.6 0.044*
GB = bupivacaine group; GD = dexmedetomidine group
*Significant P-value
Table 4. Serum prolactin level changes of the study groups (ng/mL).
GB GD
Prolactin Level P-Value
Mean + SD Mean + SD
Baseline 372+193 424+414 0.535
After 1 hr Postoperatively 44.8 £24.2 31.6 +25.7 0.045*
After 24 hrs Postoperatively 41.7 +21.2 283 +22.1 0.020*

GB = bupivacaine group; GD = dexmedetomidine group
*Significant P-value

Discussion

Breast surgeries are one of the most common forms
of surgery conducted in hospitals. MRM is the common
surgical procedure for breast cancer, but is associated
with significant postoperative pain (1,2). Several forms
of regional techniques like local anesthetic infiltration
(10), intercostal nerve block (11), epidural block (12),
and paravertebral nerve block (PVB) have been used for
the management of breast surgery pain.

Modified Pecs block is a novel approach that aims
to block the axilla and the intercostal nerves, which is
necessary for wide excisions and several types of mas-
tectomies (1). Pecs blocks are peripheral approaches
based on good anatomical knowledge and on the use
of US. It blocks both motor and sensory nerves, com-
pared only with sensory nerves blocks in wound infil-
tration techniques and also no sympathetic block as in
PVBs and epidural blockades (13).

In our study, we found that patients in the GD
group experienced superior postoperative analgesia,
prolongation of time to first rescue of analgesia, de-
creased mean total morphine consumption, with more
attenuation of the stress hormone levels (prolactin
and cortisol), compared with the GB group in the first
48 hours postoperative, without serious side effects.
Similar findings were shown in a study by Wahba and
Kamal (14), who concluded that Pecs block reduced
postoperative morphine consumption in the first 24
hours in comparison to PVB. Also, Bashandy and Ab-

bas (15) concluded that patients receiving Pecs block
showed a reduction in postoperative pain scores up to
24 hours and decreased opioid consumption compared
to the control group. Those results are in accordance
with our findings, as the VAS score was < 3 in the first
12 hours, with reduction in morphine consumption
with the addition of dexmeteomidine to bupivacaine in
the GD group, which could be explained by the additive
effect of dexmeteomidine.

Local anesthetic acts by its well known mechanism
(reversible block of the conduction of impulse in the
peripheral nervous system, inhibiting the excitation
-conduction process). Moreover, «, adrenoceptor
agonist acts by binding to presynaptic C-fibers and
postsynaptic dorsal horn neurons; they might produce
analgesia by depressing the release of C-fiber trans-
mitters and hyperpolarization of postsynaptic dorsal
horn neurons (16-20). The principal mechanism for
the analgesic action of dexmedetomidine is the spinal
mechanism, even though there is clear evidence for a
peripheral site of action (21). The local analgesic effect
of dexmedetomidine is caused by the enhancement of
the hyperpolarization activated cation current, which
prevents the nerve from returning from a hyperpolar-
ized state to a resting membrane potential for subse-
quent firing (22).

Many previous studies have investigated the addi-
tive effect of dexmedetomidine to local anesthetics in
regional techniques, as Mohamed et al (23) reported
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that the addition of 1 pg/kg dexmedetomidine to bu-
pivacaine in PVB improved the quality and duration
of analgesia and provided an analgesic sparing effect.
Moreover, Gupta et al (24) found that the addition of
5 pg of dexmedetomidine to ropivacaine intrathecally
produced good acute pain relief. Dexmedetomidine
shortened the onset time and prolonged the duration
of the block and postoperative analgesia, when added
to levobupivacaine for axillary brachial plexus block (25).
Peripheral analgesic effects of dexmedetomidine that
potentiate local anesthetics are mediated by a2A-AR
binding (26,27) and have been utilized to enhance post-
operative analgesia after intraarticular administration
and direct infiltration of dexmedetomidine in a dose of
1 pg/kg as an adjunct to local anesthetics (27-29).

Assignificant reduction in the intraoperative hemo-
dynamic variables was found in the GD group compared
to the GB group, which was similar to what happened
with Mohamed et al (23) as the use of dexmedetomi-
dine in PVB was associated with decreased HR and NIBP.
The same happened with Al-Ghanem et al’s study (30)
when dexmetedomidine was used intrathecally, on the
contrary to Shukla et al (31) and Gupta et al (24), who
found that the addition of dexmedetomidine to bupi-
vacaine is associated with hemodynamic stability. The
hypotensive effect of dexmedetomidine might be from
the stimulation of o, inhibitory neurons in the medul-
lary vasomotor center of the brain stem, which leads to
a reduction in norepinephrine release and sympathetic
nerve outflow from the central nervous system to the
peripheral tissue. Bradycardia is caused by an increase
in the vagal tone resulting from central stimulation of
parasympathetic outflow, as well as a reduced sympa-
thetic drive (32).

Stress responses to surgical trauma and postopera-
tive pain elicit diffuse changes in hormonal secretion
such as adrenocorticotrophic hormone, cortisol, and
prolactin. Postoperative analgesia reduces the stress
response, which may have deleterious metabolic and
cardiovascular effects (33).

The levels of cortisol and prolactin in our study
were significantly lower in the GD group compared to
the GB group. The stress response to surgery is expected
to be attenuated by sympatholytic effects of central a,-
adrenergic receptor activation, leading to reductions in
blood pressure, HR, and anti-inflammatory effects; this
reflects attenuation of sympathoadrenal response by
dexmedetomidine.

The patients receiving dexmedetomidine had sig-
nificantly lower cortisol levels, as compared with those

who did not receive it in accordance with a study by
Aho et al (34). Also, similar findings were shown by
Uyar et al (35), who found that plasma concentration
of cortisol and glucose had increased significantly
in the placebo group than in the dexmedetomidine
group. In addition, Mukhtar et al (36) found that dex-
medetomidine did inhibit the hyperglycemic response
to surgery more than the placebo. Abd EI-Moneim et al
(37) proved that dexmedetomidine alleviated the stress
response in patients undergoing cancer surgeries, but it
was associated with higher sedation.

The stress attenuation effect of dexmedetomidine
in regional technique was similar to Nasr and Abdelha-
mid (38), who reported that caudal dexmedetomidine
attenuated the stress response to surgical trauma and
provided better postoperative analgesia. Dexmedeto-
midine lowering the level of cortisol could be explained
by it being an imidazole that may lead to inhibition of
cortisol synthesis (39) when administered by all routes.

In the contrary to our finding, Aantaa et al (40)
found that there was no significant difference between
dexmedetomidine and placebo in the serum cortisol
level.

Limitations

This study was limited by its small sample size and
the relatively short follow-up period. Also, the lack of
assessment of the serum level of dexmedetomidine to
explore its analgesic effect was locally only or due to
its systemic absorption. Studies with follow-up periods
of more than 48 hours to explore its effect on chronic
post-mastectomy pain are needed.

ConcLUSION

In conclusion, the addition of 1 pg/kg dexmedeto-
midine to US-guided modified Pecs block had superior
analgesia and more attenuation to stress hormone lev-
els without serious side effects, compared to regular
block in patients who underwent MRM.
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