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Abstract

Erector spinae plane block (ESPB) was first described in 2016 by Forero et al. as 
a modified interfascial plane block used for patients with chronic neuropathic 
thoracic pain. It was applied in the paediatric population for postoperative pain 
management as early as 2017. Most evidence on the efficacy of ESPB as postoper-
ative analgesia in the literature is mainly found in case reports, but very few trials 
had been conducted. This case series describes 4 paediatric patients who received 
ESPB as part of multimodal analgesia while undergoing different types of surgery, 
i.e., 1 Kasai procedure, 1 closure of stoma, and 2 thoracotomies. All 4 patients had 
general anaesthesia for the surgery. No complications were observed in relation 
to the regional anaesthetic technique. Pain control was achieved with a pain score 
of 0–2 for 3 patients and 2–4 for 1 patient (thoracotomy) on Day 1 postoperatively, 
while all of them a had pain score of 0–2 on postoperative Day 2. We found ESPB 
with ropivacaine 0.2% to be a safe and effective analgesia as part of multimodal 
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management of postoperative surgical pain. Further studies are needed to validate 
this observation. 
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Introduction

Forero et al. first described the erector spinae plane block (ESPB) in 2016.1 However, 
the exact mechanism of this technique is still unknown. Ultrasound-guided ESPB 
is a safe2 and effective method as part of multimodal postoperative analgesia.3 
To our knowledge, paediatric ESPB has appeared in the literature mainly in case 
reports and case series, with very few well-designed trials.4-6 To date, there is no 
standard recommendation on the choice and dosage of local anaesthetic for ESPB 
in children.4-5 We report a series of cases of variable age ranges with different types 
of surgeries performed in our centre with ropivacaine 0.2%. 

Case presentation

Case 1
A 1.5-month-old baby boy weighing 4.12 kg was admitted with prolonged jaundice 
and a clinical diagnosis of biliary atresia, presenting signs of obstructive jaundice 
with abnormal liver function test results and a prolonged activated partial throm-
boplastin time (APTT). The patient underwent an on-table cholangiogram (OTC) 
followed by Kasai procedure under general anaesthesia. Due to deranged liver 
function tests and prolonged APTT, regional analgesia was preferred over central 
neuraxial blockade during surgery. Maintenance of anaesthesia consisted of 
sevoflurane/oxygen/air mix along with intravenous (IV) morphine 0.15 mg/kg intra-
operatively. ESPB with ultrasound guidance and aseptic technique via Stimuplex 
A 22-G needle (B Braun Medical S.A, Uriburu, Argentina) was administered with 4 
ml ropivacaine 0.2% in total (maximum total dose of 5 ml, 2.5 mg/kg) at T6 level 
on each side of the ESP with 2 ml each, in lateral position (Fig. 1, labelled as Case 
1), as the incision was a rooftop incision. The procedure was performed post-sur-
gery under general anaesthesia prior to extubation without any immediate com-
plications. Morphine infusion at a rate of 15 mcg/kg/hr with face, leg, activity, cry, 
consolability (FLACC) score = 2 was initiated in the first 12 hours postoperatively 
and was reduced to 10 mcg/kg/hr by Day 1 and 2 after surgery was completed. This 
dosage was ceased once feeding became feasible on postoperative Day 3.  
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Case 2
An 8-year-old female with a weight of 18.4 kg was electively admitted for stoma 
closure due to post-perineal canal repair on colostomy. The patient had previously 
undergone sigmoid colostomy and lay open surgery 3 months prior and was 
undergoing treatment for relapsed pre-B-cell acute lymphoblastic leukaemia 
complicated by blinatumomab-induced central nervous system complications. 
Anaesthesia was maintained via mixed sevoflurane/oxygen and air. ESPB was 
performed with ropivacaine 0.2% 9 ml (maximum total dose of 23 ml, 2.5 mg/kg) 
with preservative-free clonidine (1.5 mcg/kg), administered via Stimuplex Ultra 
360 20-G (B Braun Aesculap Japan Co Ltd, Ogaki, Japan) needle under ultrasound 
in-plane technique at the level of T10 in lateral position (Fig. 1, labelled as Case 2). 
The procedure was conducted under general anaesthesia before extubation. The 
child experienced no immediate complications and was observed in the regular 
ward after full recovery from general anaesthesia. Intravenous paracetamol 15 mg/
kg was prescribed every 6 hours for a day, then switched to oral once the patient 
could tolerate oral medication. The postoperative pain score ranged from 0 to 1 on 
Day 1, and the child sat up in bed on postoperative Day 2. 

Fig. 1. The spread of local anaesthetic at the erector spinae plane. Yellow: local anaesthetic; 
blue: needle trajectory, TP: transverse process.
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Case 3
A 15-year-old girl weighing 46.3 kg was electively admitted for left thoracotomy 
and lung nodulectomies due to metastasis from osteosarcoma of the left proximal 
tibia, which had been treated with chemotherapy followed by resection and mega 
prosthesis reconstruction 3 months prior to this surgery. The surgery was performed 
under general anaesthesia with inhalational agents (sevoflurane, oxygen/air mix) 
using a double lumen endobronchial tube, with IV morphine analgesia (0.15 mg/
kg) and a supplement with intercostal nerve block administered by the surgeon at 
its conclusion. Postoperatively, ESPB with ultrasound-guided in-plane technique 
via Stimuplex A 21-G needle and aseptic condition administered ropivacaine 0.2% 
20 ml (maximum total dose of 57 ml, 2.5 mg/kg) at T5 level in lateral position (Fig. 
1, labelled as Case 3), corresponding with the surgical incision site. The child was 
extubated without any complications. Post-surgery, patient-controlled analgesia 
(PCA) morphine was prescribed with a dosage of 1 mg/kg/day for the first 24 hours 
(pain score 2–4), followed by a reduced dosage of 0.6 mg/kg/day on Day 2 (pain 
score 0–2) before being discontinued entirely on Days 2 and 3 (pain score also 0–2). 
Multimodal analgesia comprising paracetamol, diclofenac, and oxycodone was 
introduced before the discontinuation of PCA morphine. There were episodes of 
vomiting postoperatively (Days 1 and 2) that required additional doses of metoclo-
pramide and ondansetron, likely due to opioid use.  

Case 4
A 13-year-old girl, weighing 32.1 kg, was admitted for a left thoracotomy for lung 
nodulectomies to address recurrent lung metastasis from proximal tibia osteo-
sarcoma. One month prior, she had undergone the same procedure on her right 
side without complications or decreased effort tolerance. General anaesthesia 
with double-lumen endobronchial tube insertion was used during surgery, along 
with IV morphine and intercostal nerve block, under direct visualisation by the 
surgeon. Postoperative pain management included ESPB using ultrasound-guid-
ed technique via Stimuplex A 21-G needle with ropivacaine 0.2% 20 ml (maximum 
total dose of 40 ml, 2.5 mg/kg) administered at T5 level in lateral position (Fig. 1, 
labelled as Case 4), corresponding to the surgical incision site. The procedure was 
performed during general anaesthesia before extubation with no observed com-
plications. Post-operation, PCA morphine was prescribed and her usage within 24 
hours ranged from 0.5 mg/kg/day (pain score: 0–2) to 0.2 mg/kg/day on Day 2 (pain 
score: 0–1). The patient achieved the ability to sit up by Day 2 and was PCA-free on 
Day 3 with multimodal analgesia including paracetamol, diclofenac, and morphine 
administered as necessary. 
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Table 1. Summary of case series described  

Variables Case 1 Case 2 Case 3 Case 4

Age/
Body weight

1.5 months/
4.12 kg

8 years/
18.4 kg

15 years/
46.3 kg

13 years/
32.1 kg

Type of surgery Kasai procedure for biliary 
atresia

Closure of stoma Thoracotomy for lung 
nodulectomies

Thoracotomy for lung 
nodulectomies

Surgical incision Rooftop incision Left flank (at the level 
of umbilicus)

Left thoracotomy (~level 
T5)

Left thoracotomy (~level 
T5)

Level of injection T6 T10 T5 T5 

Preop or postop 
block*

Postop Postop Postop Postop

Choice and volume of 
local anaesthetic

4 ml ropivacaine 0.2% (2 ml 
on each side of ESPB)
(maximum dose: 5 ml, 2.5 
mg/kg) 

9 ml ropivacaine 0.2% 
+ 1.5 mcg/kg clonidine 
as additive
(maximum dose: 23 
ml, 2.5 mg/kg)

20 ml ropivacaine 0.2%
(maximum dose: 57 ml, 
2.5 mg/kg)

Intercostal nerve block 
(direct visualization) by 
surgeon prior to closure

20 ml ropivacaine 0.2%
(maximum dose: 40 ml, 
2.5 mg/kg)

Intercostal nerve block 
(direct visualization) by 
surgeon prior to closure

Postoperative choice 
of analgesia and PS

Morphine infusion: 15 mcg/
kg/hr during the 1st 12 hr; 
reduced to 10 mcg/kg/hr 
subsequently 

Opioid free POD 3 

Intravenous 
paracetamol 15 mg/kg 
for 1 day and switched 
to oral paracetamol 
once tolerated orally

PCAM: 1 mg/kg/day for 
1st 24 hr 
(PS 2–4)  
0.6 mg/kg/day (PS 0–2) 
weaned POD 
2-3

Oral paracetamol + 
diclofenac + oxycodone 
initiated prior to PCAM 
discontinuation 

PCAM: 0.5 mg/kg/day for 
1st 12 hr 
(PS 0–2)  
0.2 mg/kg/day (PS 0–2) 
weaned POD 3

Oral paracetamol + 
diclofenac + oxycodone 
initiated prior to PCAM 
discontinuation

Complication(s) Nil Nil Nil Nil

*Preop refers to block prior to surgical incision; postop refers to block prior to extubation.
PCAM: Patient-controlled analgesia morphine; POD: Postoperative day; PS: Pain score
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Discussion

Paediatric postoperative pain management poses a challenge, especially in infants 
and young children due to the subjective and complex nature of pain. Distinguish-
ing between various emotional responses, such as anxiety or distress, can be tricky 
in some cases. Multimodal analgesia has emerged as an alternative approach 
to reduce opioid consumption during perioperative pain treatment. Regional 
anaesthesia using ultrasound-guided nerve blocks has gained popularity since its 
development in the 1990s for use alongside general anaesthesia as multimodal 
analgesic therapy during surgery.

In 2016, Forero et al. introduced the erector spinae plane nerve block,1 which has 
since become a reliable and safe technique of multimodal postoperative analgesia. 
Nevertheless, evidence in relation to paediatric patients remains limited and 
primarily reliant on case reports.4-6 In this case series, we present 4 cases (Table 
1) wherein the application of an ESPB was utilised during intra-abdominal and 
thoracic surgery procedures performed on paediatric patients.

In the first case, ESPB was preferred over an epidural block due to the patient’s 
coagulopathy.7 This technique is deemed safe because it involves administering 
injections at a site distant from vascular and nerve structures. ESPB served as post-
operative analgesia alongside IV morphine administration. The FLACC score was 
utilised to gauge the pain levels in this patient. A score of 0 for 3 days after surgery is 
an indication of good pain management. This case study supports the use of ESPB 
as effective multimodal analgesic combined with a reduced need for IV opioids.

The second case involved the utilisation of ESPB as a form of multimodal analgesia 
in conjunction with IV paracetamol after surgery. Pain evaluation was conducted 
by means of the Malaysian Ministry of Health face scale,8 revealing that the patient 
experienced minimal discomfort rated between 0 and 1 from the postoperative 
period up to 2 days following the procedure, allowing for prompt mobilisation 
(sitting). ESPB was implemented as supplementary support for postoperative pain 
management without resorting to opioid administration, supporting its potential 
use as an alternative method for avoiding opioids and diminishing their undesirable 
effects. Consequently, this approach can be classified under opioid-sparing surgery 
techniques.

The third and fourth case studies focused on the use of ESPB during thoracic 
surgery in the adolescent age group. Administering a thoracic epidural to 
adolescents in lateral position after general anaesthesia is challenging due to the 
thoracic spine curvature becoming more prominent in adolescents, which further 
narrows the space for Tuohy needle introduction, unlike in younger children where 
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the thoracic vertebrae spines remain almost horizontal.9 However, utilising ESPB 
can effectively decrease postoperative pain when combined with IV opioids and 
other multimodal analgesia methods for thoracic surgeries. These cases showed 
reduced opioid consumption per day, which ranged between 0.5 and 1.0 mg/kg/
day, along with lower immediate postoperative to postoperative Day 2 pain scores 
in the range of 0–2.

Positioning 
ESPB is often performed in the preoperative stage for adult patients, usually when 
they are seated and cooperative. However, in paediatric cases, this procedure can 
only be conducted after the child has been anesthetised, similar to other regional 
anaesthesia techniques. As a result, we have the option to administer this block with 
the patient positioned either prone or lateral; we tend to use the lateral position at 
our centre. These positions pose some challenges in obtaining a clear view during 
block application but can be overcome with practice.

Equipment (transducer and needle choice)
The selection of ultrasound probe and needle size relies on the patient’s body 
structure, which varies from newborns to young adults. For neonates, we prefer to 
use a hockey stick transducer, a high-frequency probe with a smaller footprint for 
ultrasound-guided regional anaesthetic administration, as it provides more space 
for needle entry and allows better control of probe angulation. Additionally, there 
are several options in needle choices between young adolescents and neonates; 
typically, we use a 25–50 mm Stimuplex echogenic needle (i.e., Stimuplex Ultra 360 
20-G needle) for these procedures as it offers improved visualisation of the needle 
tip during in-plane ultrasound visualisation.

Conclusion

ESPB with ropivacaine 0.2% is safe and effective analgesia as part of multimodal 
management of postoperative surgical pain in children. Further research is required 
to better elucidate best practices for paediatric ESPB.
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