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Abstract

Purpose :
Mastectomy is a life-altering physical and psychological event for patients. Suboptimal management of
immediate postoperative pain increases the risk of post-mastectomy pain syndrome. PECs II block is a
regional analgesic technique expected to anesthetize the lateral chest wall. We propose an intraoperative
surgeon-delivered modi�cation to the PECs II block to improve the quality of recovery.

Objective :
To develop a reproducible, e�cient, safe intraoperative �eld block, and to assess its e�cacy by pain
scores and opiate consumption.

Patients and Methods :
The SCB was performed on 96 consecutive patients undergoing mastectomy by a single surgeon from
2020 to 2021. The block consisted of 40mls of bupivacaine given under direct vision to �ve areas :
pectoralis major, the interpectoral groove, pectoralis minor lateral intercostal nerves with the nerve to
serratus anterior, and the medial cutaneous nerves. Patients were assessed using visual analogue pain
scale from 0–10 for movement and at rest at 1,3,6,12, and 24 hours. Rescue analgesia was freely given,
and the total requirements were obtained from patient notes.

Results :
The median pain score at rest and with movement at 1h was 0 out of 10. The median pain score at
3hours, at rest and movement, were 1 and 2, respectively. Only 28.1% of patients required second-line
analgesia within the �rst 24 hours with average commencement at 4.8 hours. Total opioid consumption
was minimal, averaging 0.42mg of Oxynorm, 1.3mg of Oxycodone, 1.8mg of Sevredol, and 3.07mg of
Morphine. Only 12.5% of patients required a short course of opioids on discharge, and none returned to
theatre or required pain-related readmission.

Conclusion :
The SCB is a simple and effective technique to minimize post-mastectomy pain.

Study Summary
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Breast cancer is the most common type of cancer in women worldwide and mastectomies remain the
treatment of choice where breast conserving surgery is inadequate in achieving locoregional control.

Mastectomies induce a signi�cant physiological and psychological insult, exacerbated by pain in the
acute post operative period. Undermanagement of acute post mastectomy pain has been associated with
worse outcomes and the development of chronic post mastectomy pain syndromes.

This study, simply asks the question of whether in�ltrating local anaesthetic at speci�c �ve systematic
points under direct vision by the surgeon at the conclusion of the operation, would result into adequate
analgesic effect post operatively.

The southern cross block is a technique used to target the Medial and lateral pectoral nerves, Medial and
lateral intercostal nerves as well as the long thoracic nerve by in�ltration Bupivacaine at 5 points at the
conclusion of the surgery. It is delivered in under 3 minutes, has excellent analgesic effect, and is not
associated with any signi�cant adverse events.

This pilot study needs further validation through a prospective controlled trial to assess whether the
southern cross technique is superior to the currently used methods including PECS II block.

Introduction
Breast cancer is the most common type of cancer among women, affecting one in nine of women in New
Zealand (1). New Zealand has the 7th highest incidence of breast cancer worldwide (2). Māori women
have a breast cancer incidence of 125.5 per 100,000 age-standardised population, which is the highest
known breast cancer incidence of any ethnic group worldwide (3). Pasi�ka women also have higher rates
of breast cancer than Pākehā/European women. Mastectomy (The surgical removal of breast tissue),
with or without axillary node dissection (AND) remains the treatment of choice for extensive, multifocal,
multicentric breast cancer where breast conserving surgery (BCS) is ineffective in achieving locoregional
control (5–9). It was performed in 56% of patients with invasive cancer in the Auckland region in the early
2000s (4). Breast cancer surgeries induce a physiological and psychological insult, resulting in a
multitude of post-operative complications. One of the most common post-operative complications is post
mastectomy pain (PMP), estimated to affect 20–60% of patients (10–12).

PMP has been de�ned by the International Association for the Study of Pain (IASP) as persistent pain
soon after mastectomy/lumpectomy affecting the anterior thorax, axilla, and/or medial upper arm (13).
Although the duration of pain persistence postoperatively remains a topic of debate (14), there is a
consensus that suboptimal management of the acute postoperative pain signi�cantly increases the risk
of developing PMP (15,16). A literature review published by Larsson et al, summarises the treatment
modalities for PMP (17).

The role of intraoperative local and regional anaesthetics is prophylactic and has been interrogated in
several clinical trials (18). These trials have demonstrated that regional anaesthetic agents, including
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thoracic paravertebral, thoracic epidural and peripheral nerve blocks, can minimize the pathological
neural plasticity implicated in the progression to chronic pain (16,19–22). Widespread adoption of these
techniques is curtailed by the technical complexity and systemic complications (23). Furthermore, an
emerging method of administering regional block is the pectoral nerve-2 block (PECs 2 block). It entails
ultrasound (US) guided, interfascial injections of local anaesthetic between the pectoralis major and
minor muscles, above the serratus anterior muscle (24,25). PECs block is gaining popularity owing to its
effects in prolonging the duration of postoperative analgesia and decreasing the requirement for rescue
analgesia (26). Although limited data is available on the complications of PECs block, it has been
associated with intravascular injection in the acromiothoracic artery and cephalic vein, as well as
inducing pneumothorax in some cases (26).

The obvious limitation to adequate post mastectomy analgesia, remains the inability to address all the
nociceptive regions of the breast. Multimodal analgesia is the most likely solution. Enhanced Recovery
After Surgery (ERAS) protocols aim to expedite patients’ return to equilibrium postoperatively. ERAS
protocols for mastectomy recommend using long-acting local anaesthetics e.g., Bupivacaine as an
integral part of delivering multimodal analgesia (27). This paper aims to present Southern Cross Block
(SBC) technique, a consecutive series of a systematic �ve region �eld block using bupivacaine.

Technique
At the conclusion of the mastectomy a maximal dose of bupivacaine is diluted to 40mls and in�ltrated
into �ve areas: Pectoralis major tendon 10mls, Interpectoral groove 10 ml, pectoralis minor tendon 5 ml,
nerve to serratus 5 ml, and �nally medial wound 10 ml (Fig. 1). This aims to block the medial and lateral
pectoral nerves, nerve to serratus anterior, as well as the medial and lateral intercostal nerves.

Methods
This is a single centre, single surgeon study evaluating the outcomes of the SCB mode of analgesia in 96
patients who underwent a mastectomy surgery for breast cancer from Jan 2020 to Dec 2021. Informed
consent was obtained. Participants receiving any other type of blocks were excluded. Post-operative pain
was assessed prospectively using Pain severity scale (0–10) at rest and upon movement. The outcomes
measured included: Time to �rst analgesic post operatively, Type of �rst Analgesic given, type and total
dose of analgesics administered in the �rst 24hours, Pain scores at 1, 3, 6, 12 and 24hours on rest and
movement and Analgesia administered on discharge. The collected data was analysed using IBM SPSS
Statistics Version: 28.0.0.0 (SPSS Inc., Chicago, IL, USA). The Pearson correlation analysis was
performed to examine the relationships among variables of interest.

Results
The study population included 96 participants, 95 females and 1 male between the age of 29 to 89 years
old, the mean age was 58.57. The ethnic background of the recruited population is summarised in
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Table1. No statistically signi�cant correlations were observed between patients’ ethnicity and pain scores.
The patients’ BMI ranged between 17 to 52 with the mean BMI being 30.67, a positive correlation was
detected between patients’ BMI and the operative duration (r (96) = .236, p = < 0.05).

Of our 96 recruited participants; 50 underwent left mastectomy; 41 Right mastectomy and 5 patients had
a bilateral mastectomy. AND was completed for most patient, a descriptive summary of AND level can be
found in Table 2. The mean operating time was 1.12 hours (minimum: 00.38h, maximum: 2:25h) and the
block administration took less than 3 minutes on average to perform. 39 patients (40.62%) were on
analgesic agents pre-operatively for chronic pain conditions. The median pain score at rest and with
movement at 1h was 0 out of 10. Similarly, at 3 hours, the median pain scores reported were 1 and 2, at
rest and movement respectively. The pain scores reported at different time intervals are summarised in
Table 3. In our study population 67.7% of the participants received Paracetamol as the �rst analgesics
within the �rst 6 hours post operatively. Only 28.1% of patients required second-line analgesia within the
�rst 24 hours with average commencement at 4.8 hours. The total opioid consumption was minimal,
averaging 0.42mg of Oxynorm, 1.3mg of Oxycodone, 1.8mg of Sevredol, and 3.07mg of Morphine
Table 4. This indicates an average oral morphine equivalent of 9.7mg. Only 12.5% of patients required a
short course of opioids on discharge, with a median of 1 day of inpatient stay. There were no injection
adverse events, none returned to theatre or required pain-related readmission.

Discussion
There is consensus on the value of optimising post mastectomy analgesia for a multitude of reasons,
including the prevention of chronic pain syndromes, the detrimental consequences of pain on the
patients’ physiological state, the demand on nursing care, and to decrease opioid analgesics
consumption inpatient, and on discharge. This is particularly important considering the overwhelming
association between prescription analgesics and the number of overdose deaths (28). Furthermore, and
although controversial, some studies demonstrated a correlation between regional nerve blocks and the
reduction of oncological recurrence (29,30). The most likely answer to optimising post operative
analgesia is a multimodal approach that enables addressing the dispersed nociceptors in the region.
Different types of regional blocks have been proposed, including thoracic paravertebral, Erector Spinae,
Intercostal, serratus anterior, and pectoral nerves blocks, utilising different types of Local anaesthetics
(LA). Two techniques of pectoral blocks have been described: under Ultrasound (US) guidance, the Pecs I
block anesthetizes both the medial pectoral nerve and the lateral pectoral nerve, addressing the interfacial
region between the pectoralis major muscle and the pectoral minor muscle at the level of the third rib.
PECS II, on the other hand, anesthetizes the area between the pectoralis major and the pectoralis minor as
for a Pecs I block, followed by in�ltration of LA between the pectoralis minor and the serratus anterior,
which will block the 3rd to 6th intercostal nerves, and the long thoracic nerve (31). Similarly, the SCB,
aims to anesthetise the medial and lateral pectoral nerves, nerve to serratus anterior, as well as the medial
and lateral intercostal nerves. It has the advantage of being a quick method not requiring US guidance. In
a systematic review collating data from ten clinical trials investigating the role of wound in�ltration with
LA following different types of breast surgeries, six trials demonstrated statistically signi�cant reduction
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in pain scores, all be it short-lasting, and four observed reductions in pain scores and opioid use (32). The
authors questioned the clinical relevance of the small, short lasting pain reduction. It is worth noting that
this study results demonstrates 3–4 points of pain reduction compared to the reported average post-
mastectomy pain score of 5 (33). This represents about 50–70% reduction which is not dismissible. This
�nding is in keeping with other studies that demonstrated a clear value of LA in�ltration in achieving
adequate analgesia and opioid sparing effect (34). Furthermore, the mean oral morphine equivalent use
in this study was found to be 9.7mg which is signi�cantly lower than what has been reported in the
literature (35). Some of the complications reported with Paravertebral and PEC blocks include
intravascular injury considering the proximity to the acromiothoracic artery and cephalic vein, as well as
pneumothorax on rare occasions (26). These risks are signi�cantly lower with LA in�ltration techniques
and were not observed in our patient population.

Conclusion
The SCB is easy to perform, safe, and it provides signi�cant analgesic effect as demonstrated by over
50% reduction in acute post-mastectomy pain scores and opiate intake.
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Tables 1-3
Tables 1-3 are available in the Supplementary Files section.

Table 4
Table 4

Paracetamol 08.42 g

NSAID 94.00 mg

Tramadol 37.00 mg

Oxynorm 00.40 mg

Oxycodone 01.32 mg

Sevredol 01.80 mg

Morphine 03.07 mg

Table 4: The average analgesics consumption 24 hours post mastectomy

Figures
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Figure 1

At the conclusion of the mastectomy a maximal dose of bupivacaine is diluted to 40mls and in�ltrated
into �ve areas: Pectoralis major tendon 10mls, Interpectoral groove 10 ml, pectoralis minor tendon 5 ml,
nerve to serratus 5 ml, and �nally medial wound 10 ml. 
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