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Abstract

Uncontrolled pain after breast surgery can have early to chronic repercus-
sions. The repertoire of pre-emptive opioid-sparing analgesic options
includes regional blocks such as paravertebral blocks to myofascial blocks
and more recently the Erector Spinae (ESP) block. Case 1 demonstrates the
ESP block as an easy and conveniently performed post-operative rescue block
for a patient who still experienced uncontrolled pain despite a combination of
myofascial blocks and systemic analgesics. Case 2 and 3 demonstrate the ad-
vantage of providing an extensive coverage of surgical field in breast recon-
struction surgery covering variable donor sites. It was due to the extent of
coverage, that allowed the placement of ESP block catheter distantly without
interrupting the surgical site. Post operative prolongation of pain relief was
also successful by titrating analgesia via intermittent boluses. In our case se-
ries, the ESP block consistently and safely provided satisfactory pain relief for
breast reconstruction surgery. It can be a viable option for peri-operative an-
algesia compared to other more invasive or less extensive alternatives.
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1. Introduction

It has been estimated that the incidence of chronic post-operative pain ranges
from 25 to 60 percent among female population undergoing breast surgery with
post-operative pain scores as a main predictor [1].

Fascial or myofascial blocks have been popular with the widespread use of ul-
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trasound. Multimodal analgesics with regional anaesthesia techniques with
pectoral nerve block, serratus plane block and paravertebral blocks have tradi-
tionally been used for breast surgery.

An erector spinae plane block first reported in 2016 [2], has been shown to
block the dorsal rami (anesthesia) and provide analgesia to the ventral rami of
the thoracic and lumbar region [3].

We describe our use of the erector spinae plane block in three patients who
underwent elective breast reconstructive surgeries involving different types of
flaps: the lateral intercostal perforator artery flap, latissimus dorsi and free

transverse upper gracilis.

2. Case Report

Case 1

We present a 54-year-old lady (157 cm, 56 kg) who underwent a left mastec-
tomy with lateral intercostal perforator artery flap reconstruction in the same
setting. A pectoral nerve block I and II were performed as described by Blanco.
A Serratus plane block was also performed, aimed to block the long thoracic
nerve, and previously described to be effective for post thoracotomy pain. The
blocks were performed after induction of general anaesthesia and insertion of a
supraglottic airway (maintained with Nitrous oxide and Desflurane). Intraop-
erative analgesia included Fentanyl 100 mcg, Ketamine 25 mg and Oxycodone 3
mg at the end of surgery (185 mins). The patient had a pain score of 7/10 over
the surgical site 4 hours after the blocks. As the anterior part of the chest wall
was bandaged, a unilateral erector spinae block without catheter was offered to
her. It was performed over T4 via an 18 g Tuohy needle with 20 ml of 0.5%
Ropivacaine with 1:200,000 adrenaline added as injectate into the plane (Figure
1). Ultrasound scan of the spread of local anaesthetic agent from T1 to L1 within
the plane below the erector spinae muscle was visualised. The patient had a cor-
responding loss of sensation to cold from T1 to L1. Her pain score decreased to
0/10 within 5 minutes of the block.

Case 2

A 51-year-old lady (156 cm, 53 kg) who had right breast cancer underwent a
right breast skin sparing mastectomy, axillary sentinel lymph node biopsy and
latissimus dorsi flap reconstruction with additional gel implant under the flap in
the same setting. She also had a left breast lump which was excised and sent for
frozen section. A pectoral nerve block was avoided with concerns of an infection
risk to the implant being so proximal to the surgical plane. We also avoided a
paravertebral catheter at T4-T5 level which could interfere with the latissimus
dorsi flap. For this reason, an ESP catheter block was performed at T3 level on
the right side whilst local anaesthetic infiltration by the surgeon was provided
for the left breast. For the ESP block, a bolus dose of 25 ml of 0.4% Ropivacaine
with 1:200,000 adrenaline was given into the erector spinae plane before catheter

insertion. The catheter was anchored at 9 cm with 4 cm in space (Figure 2). The
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patient was then induced and an endotracheal tube was inserted for the opera-
tion which lasted 6 hours. Intraoperative analgesia included 2 doses of
paracetamol 1 g, Parecoxib 40 mg, Fentanyl 100 mcg, target controlled infusion
of Remifentanil (effect site concentration of 0.3 to 1 ng/ml), Oxycodone 10 mg
and Ketamine 40 mg. Dexamethasone 8mg was given as part of multimodal an-
algesia and as an antiemetic. A further bolus of 0.5% Ropivacaine 20 ml with
adrenaline 1:200,000 was given at the end of surgery. 0.5%. 12 hours after (2
am), the patient received a dose of Oxycodone 5 mg with a pain score of 7/10.
The next morning, she subsequently required a top up of 0.5% Ropivacaine 20
ml and 1:200,000 adrenaline which effectively relieved her pain score of 6/10 to
0/10. This was associated with a loss of cold sensation from T4 to L5 which ade-
quately covered the surgical site (Figure 3). The catheter was subsequently re-
moved and she was discharged on the same day with oral Oxycodone 5 mg, Eto-

ricoxib 120 mg and paracetamol 1 g.

e Tuehy needle

Latissimus Dorsi
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Figure 1. Ultrasound scan of erector spinae plane block with spread of local
anaesthesia (LA) in the plane between T4 transverse process and erector
spinae muscle. The arrow indicates the Touhy needle passing through the
latissimus dorsi and erector spinae muscle to reach this plane.

Figure 2. A right sided erector spinae plane block catheter inserted at T3
level pre-induction. This catheter site was high enough not to interfere with
the incision for latissimus dorsi flap harvesting.
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Figure 3. Case 2 describes a patient who underwent a right breast skin
sparing mastectomy, axillary sentinel lymph node biopsy and latissimus
dorsi flap reconstruction with additional gel implant under flap. This photo
shows the extensive surgical and drain sites. A right sided erector spinae
block catheter provided extensive coverage for this.

Case 3

A 36-year-old lady (159 cm, 52 kg) underwent excision of right nipple, re-
moval of implant and pectoralis major fascia and left free transverse upper
gracilis flap reconstruction for recurrence of a high grade ductal carcinoma in
situ. She was offered bilateral erector spinae plane blocks with catheters sited at
T4 (right) and T12 (left) performed after induction for patient’s comfort. A bo-
lus of 20 ml of 0.5% Ropivacaine was given via Tuohy needle before catheter in-
sertion. 2 cm of the catheter was left in space and anchored at 10 cm at skin. The
operation lasted 10 - 11 hours. Intraoperative analgesia included Fentanyl 100
mcg, Morphine 10 mg, paracetamol 1 g and Parecoxib 40 mg. Immediate
post-operative pain scores were 0/10 at rest and 1/10 with coughing. Gradually
the next day, the pain increased to 5/10. She refused oral analgesia initially and
the pain was worse at the donor site. Further boluses of 10 ml 0.5% Ropivacaine
was given at each side and the patient subsequently reported a reduction of pain
score to 0/10 at rest and 1-2/10 with coughing and movement. She was encour-
aged to take her oral analgesics if the pain worsened. The catheters were subse-
quently removed as the patient was tolerating the pain well with oral analgesics
(Table 1).

3. Discussion

In the early phase, an estimated 40% of patients after breast cancer surgery re-
port moderate to severe pain [4]. Uncontrolled pain may exacerbate sympathetic
activity which compromises free flap survival. Other repercussions may include
increased risk of pulmonary and immune function impairment, ileus, throm-
boembolism, myocardial infarction, and prolonged hospital stay [5]. Up to 25%
to 60% of breast surgery patients may also develop chronic pain syndromes in
the long run [1]. Therefore adopting a multi-modal pre-emptive analgesic strat-
egy is paramount.
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Table 1. Summary of the three cases.

Case Patient

54 year
old
Chinese
female

51 year
old
Chinese
female

36 year
old
Chinese
female

Operation

Left mastectomy with
lateral intercostal
perforator artery flap
reconstruction

Right mastectomy,

axillary sentinel lymph
node biopsy and latissimus
dorsi flap reconstruction
with additional gel implant
under flap

Left breast lump excision

Excision of right nipple
Removal of implant and
pectoralis major fascia and
left free transverse upper
gracilis flap reconstruction

Erector spinae block What we demonstrate

Indication:

Patient developed post operative moderate A single shot ESP block can be an effective rescue

to severe pain despite having a pectoral ~ analgesia block as shown by immediate and effective pain
nerve and serratus plane block, in addition relief with widespread coverage from T1 to L1.

to fentanyl, ketamine and oxycodone. Access for injection was not an issue as we could perform
Block performed: it away from the anterior surgical site and dressings, and
Post operative single shot unilateral ESP  easily in a lateral position.
block at T4 level

An ESP catheter can be easily performed in an awake
Indication: patient pre-induction.

To provide intra and post operative

analgesia. The ESP catheter could also be placed remotely from the
Block performed: surgical site, with less risk of interference and infection of
Pre-induction unilateral sided ESP surgical site which was the concern with a paravertebral
catheter performed at T3 level or pectoral nerve block respectively.

The ESP block provided extensive coverage from T4-L5.
Indication: We demonstrated widespread coverage of anaesthesia
To provide intra and post operative extending as far down as the thigh especially if placement
analgesia. was low enough (T12).
ESP Block performed: Like in case 2, with catheter(s) in-situ, it was versatile to

Post-induction bilateral ESP with catheters titrate intermittent boluses of ropivacaine to prolong
at level T4 (right) and T12 (left) satisfactory analgesia.

Regional analgesia is increasingly becoming a significant part of the
multi-modal analgesic strategy. With the variable donor site involved in breast
reconstruction, an armamentarium of blocks has found their place in breast
surgery, ranging from paravertebral blocks being the gold standard, to a combi-
nation of fascial or myofascial blocks e.g. pectoral nerve block I, II and serratus
anterior plane block, and now more recently, the erector spinae plane block as
an indirect access to the paravertebral space.

A pooled review by Tsui et al. found 85 publications of 242 reported cases of
ESP blocks used perioperatively between 2016 and 2018. The majority of cases
used single shot ESP blocks compared to intermittent boluses or continuous in-
fusion. The majority of ESP block was performed at the thoracic level compared
to cervical or lumbar region. 90.9% reported use of multimodal analgesia in ad-
dition to the ESP block. 76% of the cases reported a reduction in opioid usage.
(6].

Particular to breast cancer surgery, the effectiveness of ESP for analgesia is
demonstrated in a randomized controlled study comparing ESP block vs no in-
tervention as control. Morphine consumption reflected by patient controlled
analgesia device was consistently and significantly reduced at all studied time
intervals for patients who underwent ESP blockade [7].

The use of ESP block to provide surgical anaesthesia for breast surgery has
been reported once so far. This was limited to a radical mastectomy without
pectoralis muscle resection and there was no reconstruction involved [8].

Our case series demonstrates the following advantages in using an ESP block

as part of a multimodal analgesic strategy for breast reconstruction surgery:
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The ESP block is easy to perform with a well-defined sonographic end-point -
an injection between the bony transverse process and erector spinae muscle.
Therefore, it can be performed easily in patients awake or under general
anaesthesia. Being more superficial, it has less risk of pneumothorax as compared
to paravertebral block and also less risk of neuraxial injury or haemodynamic in-
stability due to sympathetic blockade as compared to intrathecal or epidural
blocks.

The ESP block is also quick to provide relief and has a role in being a
post-operative analgesic rescue in case 1. In case 2 and 3, inserting catheters had
the advantage of extending pain relief intra to post operatively via intermittent
boluses of local anaesthetic.

It has an extensive coverage. Based on cadaveric studies guided by magnetic
resonance imaging and anatomical dissection, it has not only been shown to
spread to the epidural and neural foraminal spaces, but also extensively over the
intercostal spaces with widespread cranio-caudal distribution along the paras-
pinal muscles [9] allowing indirect access to the paravertebral space. This exten-
sive coverage is its primary advantage over other blocks it not only covers the
anterior and lateral chest wall (like the pectoral nerve II and serratus nerve
block), but also the posterior chest wall and as low as the abdomen and groin.
An erector spinae plane block injection as low as T12 covered the donor site for
the left thigh as shown in case 3.

It is due to the vast extent of coverage, that the catheters could be placed re-
mote enough from the surgery. In case 1, the site of injection posteriorly had
relatively preserved anatomy post-operatively. As in case 2 and 3, the surgeons
preferred ESP block over paravertebral or pectoral nerve block as they did not
want any interference or infection at surgical site respectively.

However the potential limitations of ESP block in breast surgery may include
the following—Firstly, being more superficial does not guarantee safety and
vigilance to safe needling skills is still paramount. Secondly, a potential draw-
back of a unilateral erector spinae plane block is that the medial breast may not
be covered effectively as this region may have contralateral innervation. Thirdly,
we found that the quality and density of the erector spinae plane block was more
variable than what we would have otherwise observed in a paravertebral block.

Therefore, although the erector spinae plane block seems favourable for many
reasons, there is still not one myofascial block that is the panacea that effectively
covers the whole breast and axilla. Therefore a combination with other blocks
depending on the site of incision and extent of surgical resection is advocated
[10].

With a paucity of high quality evidence regarding ESP blocks in breast recon-
struction surgery, we look to further research on how the use of additives, varia-
tions in doses, volume, injection sites and positioning influence the nature of the
block and toxicity. This can help define duration and quality of analgesia and

standardize dosing regimes. Another important outcome is the follow up of such
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patients long term to study the effect of these blocks as preventive techniques
against chronic pain.
4. Conclusion

In conclusion, our case series demonstrates the use of ESP block for various
breast reconstructive surgeries as a viable regional analgesic option which is safe,
effective, extensive in coverage and easy to perform. However, it is not without
limitations.
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