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ABSTRACT 
Background: Effective pain management following cardiac surgery contributes to enhanced recovery and increased 
mobility. But the coagulation status of the cardiac surgery patients makes neuraxial blocks risky. An alternative to neuraxial 
blocks for post operative pain management after adult cardiac surgeries is the Pectoralis Nerve (Pecs) block. This innovative 
technique offers a safe and minimally invasive approach for post operative pain management after adult cardiac surgeries. 
The objective of the study was to investigate the effectiveness of bilateral pectoralis nerve block in cardiac surgery with 
regards to enhanced recovery and postoperative pain management. Material & Methods: This was a quasi-experimental 
study and was conducted in the Department of Anaesthesia, Analgesia and Intensive care medicine of Bangabandhu 

Sheikh Mujib Medical University (BSMMU) Hospital, Dhaka, Bangladesh during the period from January 2023 to June 
2023. This study involved 40 adult cardiac surgery patients (25-65 years) undergoing coronary artery bypass grafting and 
valve repair or replacement surgeries via midline sternotomy. They were divided into two groups: Group A received 
conventional analgesia with intravenous paracetamol 01 gm TDS with continuous intravevous infusion of 1 microgram per 
kg body weight of fentanyl, and Group B received ultrasound guided bilateral Pectoral Nerve (PEC) block with volume of 
0.2 ml per kg body weight of 0.25% bupivacaine with 5 mg of dexamethasone for each interfacial plane. Extubation criteria 
were used, and data were collected through a questionnaire for visual analogue score and vital parameters such as heart rate , 
blood pressure, respiratory rate , duration on invasive ventilation at 0 hour, 02 hour, 04 hour, 08 hour and 12 hour post 

operatively. Results: In total 40 patients from both the groups completed the study. The study found no significant 
differences in vital parameters between Group A and Group B. Group B showed significantly lower pain scores upto 12 
hours post-extubation. Respiratory rate was significantly lower in Group B at six assessment times. No significant 
differences were observed in hemodynamic variables. Group B had a shorter ICU stay compared to Group A, but no 
significant difference in hospital stays or duration of ventilator use between the groups. Conclusions: The Pectoral Nerve 
(Pecs) block is an effective and less invasive and safe procedure for managing postoperative pain and enhancing recovery in 
adult cardiac surgeries such as CABG, valve repair or replacement surgeries with a medial sternotomy. 
Keywords: Cardiac Surgery, Pectoralis Nerve Block, Pain Management 
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INTRODUCTION 

Cardiac surgeries such as CABG, valve 

replacements procedures via a medial sternotomy 
can be linked to significant discomfort and pain in 

the postoperative period.[1] Effective dynamic pain 

control has become an essential requirement for 

achieving swift recovery in the initial stages 

following surgery.[2] Inadequate pain control in the 

early stages after surgery can have harmful impacts 

on the respiratory system (resulting in atelectasis, 

pneumonia, and stagnant bronchial secretions), the 

cardiovascular system (leading to higher oxygen 

consumption and rapid heart rate), as well as the 

musculoskeletal system (causing muscle weakness 

and  underutilization). Additionally, it triggers stress 
reactions and elevated blood sugar levels.[3] In the 

age of enhanced recovery, effective pain relief after 

cardiac surgery plays a pivotal role in expediting 

recuperation, promoting mobility, and facilitating 

prompt discharge from the Intensive Care Unit 

(ICU). Traditionally, nonsteroidal anti-

inflammatory drugs (NSAIDs) and opioids, which 

have adverse effects and slow healing times, are 

used to alleviate pain in postoperative cardiac 
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surgical patients. By regulating the stress response 

and reducing the demand for opioids, effective 

acute pain management protects immunological 

function. Both cellular and humoral immunological 

activities are inhibited by opioids, particularly 
morphine.[4] On the other hand, thoracic epidurals 

and paravertebral blocks have been widely utilized 

and tested over time, yielding favorable outcomes. 

Nevertheless, not all anesthesiologists feel at ease or 

possess the necessary expertise to administer these in-

depth nerve blocks due to potential risks like 

development of epidural hematomas, along with 

concerns about anticoagulation. As an alternative 

for patients undergoing thoracic surgeries, the 

pectoral nerve (Pecs) block could be considered, 

encompassing Pecs 1 and Pecs 2 (modified Pecs 1) 

interfascial blocks. This technique presents a novel 
and less invasive regional pain management 

approach. The ultrasound-guided depiction of the 

Pecs block was initially introduced by Blanco et al. 

for breast surgeries.[5] Since its initial introduction, 

the Pecs block has demonstrated positive outcomes 

across a diverse range of surgeries involving the 

chest wall. These procedures include radical 

mastectomies, breast- conserving surgeries, breast 

implant placements, Automated Implantable 

Cardioverter-Defibrillator (AICD) and pacemaker 

insertions, intercostal drainage tube placements, and 
treatments for rib fractures. The Pecs block 

involves a two-plane approach. During the 

procedure, in the first injection, 0.2 ml/kg body 

weight of 0.25% bupivacaine with 5mg of 

dexamethasone is administered between the 

pectoralis major and pectoralis minor muscles 

(known as Pecs 1)under realtime USG guidance. 

Subsequently, in the second puncture, 0.2 ml/kg 

body weight of 0.25% bupivacaine with 5mg of 

dexamethasone is introduced between the pectoralis 

minor and the serratus anterior muscle (referred to as 

Pecs 2)5, specifically at the level of the fourth rib 
under realtime USG guidance . The primary 

objective of the Pecs 1 block is to anesthetize the 

medial and lateral pectoral nerves. In contrast, the 

Pecs 2 block aims to target the anterior divisions of 

the thoracic intercostal nerves spanning from T2 to 

T6, along with the long thoracic nerve and the 

thoracodorsal nerve. The lateral pectoral nerve 

typically originates from C5, C6, and C7, while the 

medial pectoral nerve arises from C8 and T1. The 

anterior divisions of the thoracic intercostal nerves 

from T2 to T6 are situated posteriorly between the 
pleura and the posterior intercostal membrane, 

running within a plane between the intercostal 

muscles all the way to the sternum. The long 

thoracic nerve, also known as the serratus anterior 

nerve, emerges from C5 to C7, entering the axilla 

behind the remainder of the brachial plexus and lying 

atop the serratus anterior muscle.[5]  

 

 

OBJECTIVES 

The objective of the study was to investigate the 

effectiveness of bilateral pectoralis nerve block in 

cardiac surgery with regards to ultrafast tracking 

and postoperative pain management. 

 

MATERIAL AND METHODS 

A total of forty adult patients between the age of 

25-65 years undergoing CABG or valve possesses 

through midline sternotomy are included in the 

study. Patients were randomly allocated into two 

groups at 30 each. Group -A- received conventional 

analgesia with 1 gm paracetamol TDS with 

continuous intravenous infusion of 1 microgram per 

kg body weight of fentanyl. Group B received 

bilateral PEC block Group B received ultrasound 

guided bilateral Pectoral Nerve (PEC) block with 
volume of 0.2 ml per kg body weight of 0.25% 

bupivacaine with 5 mg of dexamethasone for each 

interfacial plane post-operatively. Patients are 

extubated once they fulfill the extubation. In 

English, a semi-structured questionnaire was 

designed. The questionnaire was created using the 

variables that were chosen based on the specified 

aims. The questionnaire included questions on 

socio-demographic variables, as well as pre- and 

post-operative results. Data were collected through 

a questionnaire for visual analogue score and vital 
parameters such as heart rate , blood pressure, 

respiratory rate , duration on invasive ventilation at 0 

hour, 02 hour, 04 hour, 08 hour and 12 hour post 

operatively A checklist was also designed to record 

desirable information from the admission record, 

history sheet, and relevant medical documents. 

Data were reviewed promptly following the 

interview and examination of the appropriate 

investigation reports. All relevant data were 

acquired from each respondent using a 

predetermined interview schedule, measured 

parameters, and investigations. Participants who are 
scheduled for cardiac surgery for coronary artery 

bypass grafting via sternotomy, scheduled for 

mitral/aortic valve repair via sternotomy were 

included in the study. Patients with past history of 

allergy to local anesthesia, previous surgery, 

patients with known coagulopathy, preoperative 

critically ill, urgent operations should be excluded 

from the study. 

 

STATISTICAL ANALYSIS 

All data were recorded systematically in preformed 
data collection form and quantitative data was 

expressed as mean and standard deviation and 

qualitative data was expressed as frequency 

distribution and percentage. Statistical analysis was 

carried out by using Statistical analysis was done by 

using SPSS (Statistical Package for Social Science) 

Version 26 for windows 10. P value 

<0.05 was considered as statistically significant. 

Ethical clearance was obtained from Institutional 
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Review Board (IRB) of BSMMU to undertake the 

current study. 

 

RESULTS 

Visual analogue score were significantly low in 
patients who received bilateral pectoralis nerve block 

(Group B) at 0, 2, 4, 8, and 12 h from post 

operatively (P < 0.05). The pain scores 

progressively decreased in both groups over time. 

Demographic Characteristics of the respondents. We 

found that there were no significant differences 

between Group A and Group B for age, height, 
weight, and BMI. Table 1 

 

Table 1: Demographic Characteristics of the respondents 

Variable Group A Group B P value 

Age 51.49±13.86 51.52±8.79 0.56 

Height 155.52±3.4 152.53±5.91 0.73 

Weight 66.21±14.15 63.81±7.62 0.25 

BMI (kg/m2) 29±7 29±7 0.79 

 

There was no significant difference between the groups in the mean values of hemodynamic variables (blood 

pressure: BP, heart rate: HR) at six different assessment times. We also found that respiratory rate (RR) was 

significantly lower in group B than in group A at six assessment times (P < 0.005). 

 

Table 2: Time course of visual analog scale (VAS) pain scores at rest 

Time (h) VAS rest P value 

Group A Group B 

VAS (0) 5.71±0.36 3.04±.0.73 < 0.001 

VAS (2) 4.72±2.04 2.4±0.78 < 0.001 

VAS (4) 5.81±2.25 3±0.73 < 0.001 

VAS (8) 5.21±2.36 3.4±2.21 3.4±2.21 < 0.001 

VAS (12) 4.77±2.74 3.10±2.51 0.002 

 

The of postoperative parameters like duration of ventilator used (min), ICU stay (hours) and hospital stays 

(days) between group A and group B patients. The Mean duration of ventilator used in group A and B 
were 113±11.81 minutes and 89±21 minutes respectively which was statistically not significant. Mean 

duration of ICU stay of group A and B was 81.23 ± 9.42 hours and 61.53 ± 10.21 hours respectively. The 

differences between duration of ICU stay were statistically significant. Mean hospital stays of group A 

was 11.67 ± 3.3 days and group B was 10.41 ± 3.23 days which was statistically not significant. Table 4 

 

Table 4: Post-Operative outcomes of the respondents 

Post-operative outcomes Group A Group B P value 

Mean duration of ventilator used (min) 113±11.81 89±21 0.020 

Mean duration of ICU stays (hours) 81.23 ± 9.42 61.53 ± 10.21 0.001 

Mean hospital stays (days) 11.67 ± 3.3 10.41 ± 3.23 0.09 

 

DISCUSSION 

The use of ultrasound-guided Pecs block in chest 

wall surgeries for multimodal analgesia has seen a 

rapid increase in various medical centers. 

However, effective regional anesthetic options for 
cardiac surgery are limited due to systemic 

heparinization during cardiopulmonary bypass 

and the risk of postoperative hemodynamic 

instability. Severe postoperative pain can lead to 

complications such as reduced respiratory 

mechanics, limited mobility, and increased 

hormonal and metabolic activity, contributing to 

pulmonary issues, hypoxemia, myocardial 

ischemia, thromboembolism, delayed wound 

healing, and prolonged hospital stays. While 

neuraxial techniques are established in noncardiac 

thoracic surgery for superior analgesia, they are 
generally avoided in cardiac surgery due to the rare 

but severe risk of epidural hematoma. Paravertebral 

blockade is effective for chest wall analgesia but may 

require expertise and resources. In contrast, Pecs 

blockade is a relatively simple and safe fascial plane 

infiltration technique, previously used in breast 
surgery for chest wall analgesia. The current study 

applied bilateral Pecs block as part of multimodal 

analgesia in midline sternotomy patients 

undergoing cardiac surgery. Wahba and Kamal,[7] 

compared thoracic paravertebral block to Pecs block 

for analgesia after breast surgery and discovered 

that Pecs block performed prior to MRM resulted in 

less postoperative morphine consumption in the first 

24 hours and lower pain intensity in the first 12 

hours when compared to paravertebral block. 

Kulhari et al,[8] conducted a study comparing the 

effectiveness of Pecs block to thoracic 
paravertebral block for postoperative analgesia 
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following radical mastectomy. Their findings 

indicated that the Pecs block proved to be a safe and 

efficient technique, offering superior pain relief 

when compared to thoracic paravertebral block. 

Additionally, the Pecs block resulted in a reduction 
in postoperative opioid consumption. In ELdeen's 

comparison between ultrasound-guided Pecs 

blockade and thoracic spinal blockade for 

conservative breast surgery in breast cancer patients, 

the conclusion was drawn that the Pecs block stands 

out as a technically simple and easily learnable 

procedure with few contraindications. It was found 

to offer hemodynamic stability and demonstrate a 

low complication rate. Overall, ELdeen deemed the 

Pecs block a safe and effective technique for 

unilateral conservative breast surgery.[9] Results 

showed that patients receiving conventional 
analgesia with intravenous paracetamol 1 gm TDS 

and with continuous intravevous infusion of 1 

microgram per kg body weight of fentanyl (Group 

A) had higher VAS scores during deep breathing or 

coughing compared to the Pecs block group (Group 

B), suggesting that Pecs block group (Group B) had 

lesser post operative pain than Group A. Group B 

also had significantly lower VAS scores 

postoperatively for nearly 12 hours, suggesting that 

USG guided bilateral PECS block efficiently 

managed postoperative pain in cardiac surgery 
through midline sternotomy.[10,11] Patients in 

Group B, experiencing superior analgesia, requiring 

a significantly shorter duration of ventilator support 

(88±28 min) compared to the group A (112±10.85 

min) with a P < 0.0001. This indicates that patients in 

the PECS block group had a superior comfort 

profile compared to the conventional analgesia with 

paracetamol and fentanyl group.[12] Paracetamol 

has been studied in many surgical settings such as 

functional endoscopic sinus surgery, 

cholecystectomy, hysterectomy, and orthopedic 

surgeries with variable favorable results.[13,14] 

The direction of acetaminophen via a nasogastric 

tube or rectally after surgery is insufficient to 

accomplish an antipyretic plasma concentration (10 

mg/ml); this was probably mainly because of late 

gastric emptying after anesthesia and 

surgery.[15,16] In a study conducted by Cattabriga et 

al., they found that, in patients undertaking cardiac 

surgery, intravenous paracetamol delivers effective 

pain control.[17,18] Paracetamol has resulted in 

hypotension in critically ill patients although this 

effect could be explained as an allergic 
phenomenon.[19] The findings of the Apfel et al., 

systematic review study,[20] showed that the use of 

single-dose Paracetamol can reduce the amount of 

PONV in patients at least as much as antiemetic. The 

mechanism of this effect is not related to the reduction 

in the need for opioids and is a result of the 

reduction in pain intensity of patients (which self is a 

risk factor for PONV), and metabolization to AM404 

in the brain (which inhibits the reuptake of 

anandamide).[21] 

  

CONCLUSIONS 

In conclusion, adult cardiac surgeries , especially 

those involving a medial sternotomy such as 
coronary artery bypass grafting, valve repair or 

replacement, often lead to postoperative pain and 

discomfort which if not managed adequately can 

cause haemodynamic instability and increased 

oxygen consumption. The effective management of 

pain is crucial for ensuring a speedy recovery and 

preventing harm to vital systems. The Pectoral Nerve 

(Pecs) block presents a less invasive and safe 

intervention for post operative pain control in adult 

cardiac surgeries. Initially developed for breast 

procedures, the Pecs block has proven its 

effectiveness across various chest surgeries. It not 
only provides significant pain relief but also 

mitigates risks associated with traditional methods 

like epidurals. This innovative approach addresses 

the limitations of conventional techniques and 

offers a targeted solution for the management of 

postoperative pain in adult cardiac surgeries such as 

CABG, valve replacement surgeries. 
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