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Introduction 
Acute postoperative pain and shoulder immobility is a usual 

complication following breast surgeries. Many technique are used 
to reduce the postoperative pain, thoracic paravertebral block 
(TPVB) is the most widely used technique to provide postoperative 
analgesia but it does not block medial and lateral pectoral nerves 
effectively with risk of spinal cord trauma, pneumothorax and 
sympathetic block [1]. Blocking the pectoral nerve (PEC I) provides 
intraoperative and postoperative pain control during breast surgery. 
The Pec I block is a superficial block that has been used effectively. 
The PECs II block is more effective and used widely now because  

 
it blocks also the long thoracic and the thoraco-dorsal nerves in 
addition to the lateral branches of the intercostals nerves that 
present at the level of the mid axillary line innervating mammary 
gland and T2 to T6 overlying skin [2]. To achieve adequate PECs 
II block Local anesthetic should be infiltrated under the Pectoralis 
minor muscle between the Clavi-pectoral fascia and the superficial 
border of the serratus muscle thus covering the pectoral region with 
the pectoral nerves and the intercostals branches [3].The block is 
done in supine position and the arm either abducted 90 degrees 
or by the patient’s side. Injecting the anterior axillary line at the 
level of the fourth rib 3-6 cm in depth with the transducer of the 
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ultrasound machine at the mid clavicular level and angled infero-
laterally after identifying the axillary artery, vein and the second rib 
[4]. The transducer then is moved lateral until the Pectoralis minor 
and serratus anterior are identified, the local anesthetic is injected 
between the two muscles. For continuous PECs II bock, a catheter is 
inserted in the fascial plane and positioned to ensure intraoperative 
and postoperative pain control [5]. 

Bupivacaine is an amide local anesthetic with a slow onset, 
long duration of action and high potency. Bupivacaine has a 
toxicity profile among the worst of the amide local anesthetic, the 
maximum recommended single bolus dose of bupivacaine is 2.5 
mg/Kg, it is metabolized in the liver by human cytochrome P450 
(CYP) and the metabolites are non-toxic by the CYP3A4 in an 
oxidative metabolism fashion. Bupivacaine exert its action through 
impairing sodium influx across the neuronal membrane by blocking 
the sodium channels. Magnesium is the second most common 
intracellular cation after potassium. It acts as co-factor in more than 
300 enzymatic reactions and also involved in several processes as 
neurotransmitter release, cardiac excitability, neuronal activity and 
control or vasomotor tone [6]. The total normal serum Mg+2 levels 
is in the range of 1.8 to 3ml/dl. The sole route of elimination of 
Mg2+ is by renal clearance. Magnesium has a depressant action on 
the central nervous system and has been used as an anticonvulsant 
[7]. The mechanism of action is related to competition with calcium 
in the processes of transmitter release which leads to pre-synaptic 
inhibition of acetylcholine release at the neuromuscular function. 
It also exerts its analgesic action through blocking N-methyl-D 
aspirate (NMDA) receptors [8]. Mg2+ potentiates the action of local 
anesthetics (LA) in the peripheral nerves by elevating the firing 
threshold in both myelinated and unmyelinated axons increasing 
the transmembrane potential causing hyperpolarization [9] 
addition of magnesium to bupivacaine can result in an enhancement 
of nerve blocking.

Methodology 
Following approval from our faculty ethical committee and 

obtained written informed consent from the patients, we enrolled 
40 adult females ASA I-II scheduled for simple mastectomy in this 
randomized double blinded study. All patients were randomly 
assigned to one of two groups. Patients known to be allergic to local 
anesthetics, or diagnosed with coagulopathy or on anticoagulant 
therapy, or having skin infection at the injection site are excluded 
from this study. Control group: prior to surgical incision patients 
had ultrasound guided continuous PECs II block and injected 
with 10 ml plain bupivacaine 0.25% plus 8 ml normal saline per 
hr. Magnesium group; Patients had ultrasound guided continuous 
PECs II block and injected 10 ml plain bupivacaine 0.25% plus 
0.5 gm (5 ml) magnesium sulphate, followed by infusion of 0.25% 
plain bupivacaine 7 ml/hr. plus 10 mg (1 ml) magnesium sulphate 
infusion per hour.

Anesthetic Management 
History and preoperative assessment were done for all patients 

of the two groups. Full preoperative profile with coagulation 
investigations was done. Patient education on evaluation of the 

intensity of pain via the visual analog scale (VAS), scored from 0-10 
(where 0=no pain and 10=worst pain). All patients had the same 
premedication such as Midazolam 0.1 mg/kg. Standard monitors 
were applied for all patients. Conventional general anesthesia with 
Propofol and fentanyl 1- mcg/kg and atracurium 0.5 mg /kg were 
standardized for all patients.

PECs II Block Technique
While patient is in supine position either with abducted arm 

90 degrees or beside the patient. Injection done at fourth rib’s level 
anterior axillary line, under ultrasound guidance (Sonosite M-Turbo, 
USA) The depth was adjusted to 3-6 cm with the transducer at the 
midclavicular level and angled infero-laterally the transducer was 
then moved laterally to identify the Pectoralis minor and serratus 
anterior. The local anesthetic was injected between the last two 
muscles, followed by insertion of a B Braun catheter kit Periflix 
(B. Braun Melsungen AG, Germany) with an 18 gauge needle in the 
fascial plane was done to insure continuous PECs II block for the 
operative and postoperative pain control. Intraoperative analgesic 
control was maintained by Fentanyl 1 mcg/kg if there was heart 
rate or blood pressure elevation more than 20% of the baseline, 
concerning the postoperative analgesia VAS was assessed first if 
more than 5; Morphine bolus 0.1mg/kg was given.

Collected Data 
Heart rate and mean blood pressure were assessed before 

induction of anesthesia then 15 minutes after the block then every 
15 minutes till the end of surgery, respiratory rate values were 
recorded for the first 24 hours postoperatively every 2 hours, all 
the previous variables were added to the VAS score, time of first 
analgesic dose and total morphine dosage given for the first 24hr 
after surgery.

Statistical Analysis
For each patient, results were calculated from baseline values 

and were considered for comparison between the groups. All 
results are described as mean ±SE. comparison were made using 
the student’s t-test, the Mann-Whitney U-test or Chi square test. 
The threshold for statistical significance was taken as P<0.05. 
Randomization was done using a computer-generated sequence. 
Concealment was achieved using opaque envelopes.

Results
Forty adult females 31 of them were ASA I, 9 of them were 

ASA II were recruited for simple mastectomy then randomly 
divided into control group and magnesium group of average 
duration (Mean±SD) of surgery 131.5±6.53 and 127.1±7.35, The 
demographic data Table 1 as regards age, weight, Duration of 
surgery and ASA score showed no significant difference (P=0.167, 
0.578, 0.057, and 0.705) respectively. 2(10%) cases in the control 
group required intraoperative fentanyl doses and no (0.0%) cases 
took any fentanyl in the magnesium group. Intraoperative vital data 
in the form of heart rate (HR) and mean arterial blood pressure 
(MAP) (Figures 1&2) showed highly significant decrease of the 
heart rate in the magnesium group (P≤0.001) after 30 minutes 
from the block till 2 hours after the block compared to the control 
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group, in addition to significant decrease in MAP (P = 0.036) also 
30 minutes after the block. Postoperative vitals Table 2 showed 
significant decrease of HR (P=0.016) in magnesium group 4 hours 
after surgery till the following day, highly significant decrease in RR 
(P <0.001) with no detected complications such as ICU admission 
or Oxygen therapy, SPO2 measurements were normal in any group 

for the first day following surgery. With respect to the postoperative 
MAP there was highly significant (P=0.001) decrease towards 
the magnesium group. For assessment of the postoperative pain 
scores by the VAS; our results (Figure 3) showed highly significant 
decrease in the magnesium group (P <0.001) when compared to 
the control group.

Table 1: Demographic data of patients included in the study.

Control Group Magnesium Group Test Value P-Value Sig.

Age Mean±SD 39.32±10.18 43.15±6.67 1.407 0.167 NS

Weight (kg) Mean±SD 75.32±6.75 74.16±6.24 0.564 0.578 NS

Duration (min) Mean±SD 131.5±6.53 127.18±7.35 1.965 0.057 NS

ASA score
ASA I 16 (80.0%) 15 (75.0%)

0.143 0.705 NS
ASA II 4 (20.0%) 5 (25.0%)

Table 2: Postoperative heart rate values and MAP values for both groups.

Control Group Magnesium Group Test Value P-Value Sig.

HR

4 hours 74.18±5.23 69.13±7.32 2.51 0.016 S

6 hours 73.39±5.12 67.45±7.65 2.886 0.006 HS

12 hours 72.13±4.98 65.24±7.54 3.41 0.002 HS

24 hours 71.36±5.64 63.09±7.83 3.833 0.001 HS

RR

4 hours 11.20±0.56 10.36±0.51 4.96 <0.001 HS

6 hours 10.83±0.45 10.09±0.42 5.376 <0.001 HS

12 hours 10.56±0.42 9.13±0.43 10.639 <0.001 HS

24 hours 10.30±0.65 9.05±0.33 7.669 <0.001 HS

MAP

4 hours 74.13±8.25 65.12±7.32 3.653 0.001 HS

6 hours 73.22±7.68 64.19±7.50 3.762 0.001 HS

12 hours 72.03±7.51 61.82±7.21 4.386 <0.001 HS

24 hours 71.10±7.13 65.20±7.58 2.536 0.016 S

Figure 1: Intraoperative heart rate values for both groups.
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Figure 2: Intraoperative MAP values for both groups.

Figure 3: Postoperative VAS values for both groups.

Discussion 
Many types of regional methods such as intercostal nerve 

blocks, epidural block and paravertebral nerve block have been 
used for controlling postoperative pain following breast surgeries 
[10]. Pectoral nerve block is a technique first done by Blanco in 
2011; after one year he modified the block into a second version 
(Modified peck block=PECs II) aiming to block the axilla and 
the intercostals nerve [11]. This study compared the analgesics 
effectiveness and safety of continuous PECs II using bupivacaine 
versus continuous PECs II using bupivacaine plus magnesium in 
patients had breast lumpectomy both for pain control during and 
after the surgery. The results showed that there was a good control 
for intra and postoperative data regarding hemodynamics (mean 

arterial blood pressure and pulse rate), the results also showed a 
decrease in intraoperative consumption of fentanyl. Postoperative 
score of pain was more in the control group comparing to the 
magnesium group, and none of the patients requested for rescue 
analgesia in the postoperative day. In contrast to the results of 
this study, Hung et al. [12] studied the magnesium sulfate effect 
on amide LA in sciatic nerve block and concluded that magnesium 
(Mg) shortens the sciatic nerve block duration so it does not seem 
to be useful as adjuvant in peripheral nerve block. However, Bondok 
and her colleagues [13] studied the effect of injection of magnesium 
in the knee in arthroscopy procedure, and proved that this 
technique resulted in a significant reduction in the postoperative 
VAS in the first 24hrs in addition to significant decrease in the 
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dose of postoperative analgesics. Furthermore, Kashedi et al. [14] 
compared the effect of analgesia of Mg plus Lidocaine, paracetamol 
plus Lidocaine and placebo plus Lidocaine on block characteristic 
for intravenous regional anesthesia (IVRA) in patients undergoing 
upper extremity orthopedic surgery: it was found that time from 
drug injection to sensory block onset was the shortest in the 
magnesium plus Lidocaine group. The duration of the motor block 
was prolonged in the Lidocaine plus Mg group.

Conclusion 
This clinical study proven that mixing of magnesium sulphate 

to bupivacaine during PECs II block provided a solid safe prolonged 
motor and sensory block, besides the reduction of postoperative 
additional rescue pain medications and pain scores.
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