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Background: Pediatric patients often experience severe pain after thoracic surgery, especially in the early 
postoperative period. Recently, the focus has been on regional analgesia with the introduction of ultrasound-
guided erector spinae plane blocks. We assumed that preoperative erector spinae plane block (ESPB) 
in children undergoing video-assisted thoracoscopic surgery (VATS) would reduce the consumption of 
perioperative opioids.
Methods: This randomized, double-blind study enrolled 60 children aged 1–3 years who underwent 
thoracoscopic lung lesion resection. The patients were enrolled in the study and randomly divided into two 
groups. The general anesthesia (GA) group received GA alone, and the GA + ESPB group received ESPB. 
The consumptions of remifentanil and sufentanil were recorded, and the children’s face, legs, activity, cry, 
consolability (FLACC) scores were assessed after awakening. The time to first rescue analgesia, length of 
hospital stay, parental satisfaction and adverse events were also recorded.
Results: The consumptions of remifentanil and sufentanil in the GA + ESPB group were significantly 
lower than those in the GA group, mean difference [95% confidence interval (CI)]: −26.57 (−31.98 to −21.17) 
and −0.21 (−0.27 to −0.17), respectively, (both P<0.001); while the time to first rescue analgesia and parental 
satisfaction scores were significantly longer and higher, respectively, in the GA + ESPB group than those 
in the GA group, mean difference (95% CI): 2.37 (1.77 to 2.97) and 2.47 (1.79 to 3.15), respectively, (both 
P<0.001). The FLACC scores in the GA + ESPB group were significantly lower than those in the GA group 
1 to 24 hours postoperatively (P=0.023 at 1 h, and P<0.001 at 3 h, 6 h, 12 h, 18 h, 24 h), but not at immediate 
admission to the post-anesthesia care unit (PACU) (P=0.189 at 0 h). The GA + ESPB group had significantly 
lower incidence rates of postoperative nausea and vomiting (P=0.037 and P=0.020).
Conclusions: In pediatric Thoracoscopic surgery, the results of this study confirm our hypothesis that 
ESPB decreases the consumptions of intraoperative remifentanil and postoperative sufentanil in 24 hours 
and demonstrates better postoperative analgesia compared with a control group.
Trial Registration: Chinese Clinical Trial Registry ChiCTR2200056166.
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Introduction

Severe pain may occur after pediatric thoracic surgery in cases 
such as skin incision creation, rib traction, the placement 
of drains, and in other cases, such as rib nerve injury. Such 
pain is highly unfavorable to the recovery of pediatric 
patients as it may lead to reduced cough strength for 
clearing secretions, decreased functional residual capacity, 
and pulmonary complications such as atelectasis and 
pneumonia (1). Although minimally invasive video-assisted 
thoracoscopic surgery (VATS) can reduce surgical trauma, 
alleviate postoperative pain, and decrease the incidence 
of pulmonary complications, children can still experience 
severe pain in the first few hours after surgery (2,3).

In recent years, the value of regional blocks in 
multimodal pain management has increasingly been 
recognized. The use of these techniques may lower the 
doses of opioids prescribed for each patient, producing the 
same analgesic effects while reducing adverse effects such 
as nausea, vomiting, pruritus, and urinary retention (4), 
thereby improving postoperative comfort and accelerating 
postoperative recovery. Thus, it offers anesthetic technical 
support for enhanced recovery after surgery (ERAS). 
Previously, the commonly used regional block techniques 
for perioperative analgesia in thoracic surgery included 
thoracic segmental epidural block and thoracic paravertebral 
block. However, these methods were technically demanding 
and had the potential risk of serious complications, 
including epidural hematoma, total spinal anesthesia, nerve 
injury, pneumothorax, hypotension, and infection (5-7). 
With advances in fascial plane blocks, regional anesthesia 
and analgesia have made great progress in recent years. 
Among the many advances, the erector spinae plane block 
(ESPB) was first described in 2016 as a regional block 
for acute thoracic pain and neuropathic pain (8). The 
past few years have witnessed its successful application 
in perioperative analgesia for a variety of thoracic and 
abdominal surgeries in adult patients. ESPB is simple to 
administer, and its safety has also been well established as 
the site of the injection is far from the spinal cord, pleura, 
and other vital organs and tissues (9,10).

While the role of ESPB in adults has been extensively 
investigated, few studies have been carried out in pediatric 
patients. In addition, most published articles were case 
reports, and there was a lack of randomized controlled 
studies with larger sample sizes. Erector spinae plane block 
is an inter-fascial plane block whereby local anesthetic 
(LA) is injected beneath the erector spinae muscles to 

achieve multimetameric analgesia for pediatric thoracic, 
cardiac, or abdominal surgery. LA appears to be penetrate 
anteriorly to enter the thoracic paravertebral space where 
it blocks both the ventral and dorsal rami of spinal nerves 
as well as the rami communicantes that convey sympathetic 
fibers for its analgesic effects. We hypothesized that in 
children undergoing thoracoscopic resection of pulmonary 
lesions, general anesthesia (GA) combined with ESPB at 
the T4 level might reduce the quantity of perioperative 
opioids required and improve early postoperative analgesia 
compared with the use of GA alone. In our current study, 
we compared the administration of GA + ESPB at the T4 
level with using GA alone in children undergoing VATS. 
Our study parameters included the doses of intraoperative 
remifentanil and postoperative sufentanil, the children’s 
face, legs, activity, cry, consolability (FLACC) scores at rest, 
the time to first rescue analgesia, and parental satisfaction 
with analgesia in a randomized controlled trial. In addition, 
we tried to demonstrate that a single preoperative dose 
of ESPB at the T4 level could enhance intraoperative 
and postoperative analgesia in children. We present the 
following article in accordance with the CONSORT 
reporting checklist (available at https://tp.amegroups.com/
article/view/10.21037/tp-22-118/rc).

Methods

General data

The study was conducted in accordance with the Declaration 
of Helsinki (as revised in 2013). This study was approved by 
the Ethics Committee of Tianjin Children’s Hospital (No. 
L2022-02). All parents (or legal guardians) of the children 
enrolled in this trial were informed about the trial and the 
possible adverse outcomes and signed informed consent 
forms. The sample size was calculated by using G*Power 
software prior to the start of the main study. For this 
purpose, 10 patients were enrolled in the preceding pilot 
study (n=5 in each group), and the sample size was calculated 
as 26 children per group for obtaining statistically significant 
values [with significance level α=0.05, type II error (value of 
β) =0.2, means of consumptions of sufentanil in GA + ESPB 
and GA 0.42, 0.3, SD of consumptions of sufentanil 0.15]. 
Given the possibility of dropouts, we enrolled 30 children 
in each group. We selected children aged 1 to 3 years, 
with American Society of Anesthesiologists (ASA) grades 
I to II, and a BMI of 15 to 20 kg/m2, who were scheduled 
to undergo a lung lesion resection (lung lobectomy or 

https://tp.amegroups.com/article/view/10.21037/tp-22-118/rc
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segmentectomy) via VATS in the Tianjin Children’s Hospital 
from March 2021 to March 2022. 

The exclusion criteria for the trial were as follows: (I) 
patient with a history of allergy to amide local anesthetics; 
(II) patient with abnormal liver/kidney function; (III) 
patient with severe spinal deformities; and (IV) patient with 
skin damage or infection at the proposed puncture site. 
Children were classified as dropouts in the following cases: 
(I) they converted to an open procedure during surgery; 
(II) they experienced severe hypotension or showed signs of 
arrhythmia after anesthesia; (III) their surgery lasted more 
than 3 hours; (IV) they required mechanical ventilation 
after surgery. 

The children and their parents, the observers involved in 
postoperative pain scoring, and the statistical analysts were 
blinded to this study. The children were randomly grouped 
by the study designer using the random number table 
method in SAS software. The grouping numbers were kept 
in opaque, sealed envelopes. During the anesthesia visit the 
day before surgery, an anesthesiologist gave each participant 
an envelope, which was brought into the operating room on 
the operation day. The responsible anesthesiologist opened 
the envelope and performed the anesthesia according 
to the grouping result within. In this two-parallel study, 
participants were randomly divided 1:1 into two groups: a 
GA + ESPB group and a GA group. The GA group received 
GA alone, and the GA + ESPB group received ESPB at the 
level of the T4 transverse process in addition to GA.

Anesthesia

Children were fasted for 6 hours for solids and for 2 hours 
for clear fluids before the procedure. Atropine (0.01 mg/kg)  
was administered intramuscularly 30 minutes before surgery. 
After the patient entered the operating room, their pulse 
oxygen saturation (SpO2), non-invasive blood pressure 
(NIBP), and heart rate (HR) were routinely monitored. 
Anesthesia was induced by inhalation of a gas mixture of 
8% sevoflurane in 100% oxygen. Subsequently, midazolam 
(0.2 mg/kg), sufentanil (0.3 μg/kg), and atracurium  
(0.4 mg/kg) were intravenously injected. After a stable 
anesthetic level was obtained, the tracheal tube was inserted 
orally. When the position of the tube was determined to be 
correct by auscultation, a bronchial blocker was advanced 
via the tracheal tube under the guidance of fiberoptic 
bronchoscopy. If the patient was younger than 2 years, the 
internal diameter (ID) of the selected tracheal tube was 
below 5.0 mm; in such cases, the bronchial blocker was first 

placed through the mouth under clear vision, and then the 
tracheal tube was advanced, so that the bronchial blocker was 
located on the outside of the tracheal tube. The electronic 
bronchoscope (ENF-P20, Seesheen, Zhuhai, China) used 
had an external diameter of 2.8 mm, and the tracheal tube 
was a single-use general-type uncuffed tracheal tube (Sujia 
Medical Equipment Co. Ltd., Jiaxing, Zhejiang, China). 
After successful positioning and fixation of the tracheal tube 
and bronchial blocker, the radial artery and internal jugular 
vein were punctured and cannulated. The surgical procedure 
was then performed in each group. In the GA group, the 
operation was started immediately after the vital signs 
became stable; in the GA + ESPB group, a unilateral ESPB 
was administered in addition to the GA, and the operation 
was started after the block was successful.

In both groups, anesthesia was maintained using propofol 
(3 to 6 mg/kg·h) and remifentanil (0.2 to 0.5 μg/kg·min) 
during the surgery. Doses were adjusted according to the 
changes in heart rate and blood pressure (the heart rate and 
blood pressure of the children were maintained within 20% 
of the preoperative base values), and additional atracurium 
(0.2 mg/kg) was applied intermittently as needed. During 
intraoperative one-lung ventilation, the tidal volume 
was selected at 5 mL/kg, the respiratory rate was 20 to  
28 breaths/min, the ETCO2 was maintained at 35 to 
50 mmHg, and the peak airway pressure was below  
30 cmH2O. Sufentanil (0.2 μg/kg) was injected intravenously 
30 minutes before the end of the operation, and the children 
were extubated in the operating room after the surgery. 
The conditions for extubating were as follows: (I) patient 
was awake; (II) spontaneous respiration was restored with 
a frequency of >12 breaths/min; (III) patient had stable 
hemodynamics; and (IV) patient had restored protective 
reflexes. The patients were admitted into the pediatric 
intensive care unit (PICU) after their vital signs became 
stable.

The postoperative analgesic regimen in both groups 
was as follows: as a component of multimodal analgesia, 
acetaminophen (15 mg/kg) was orally administered every 
6 hours, starting on the night after surgery. If children 
had poor postoperative pain control (with a FLACC score 
of >4), sufentanil (0.05–0.1 μg/kg) was intravenously 
administered as rescue analgesia. 

ESPB 

In this study, we utilized the Philips IU-22 ultrasound system 
with an L12-5 linear array ultrasound probe transducer. 



Translational Pediatrics, Vol 11, No 5 May 2022 709

© Translational Pediatrics. All rights reserved.   Transl Pediatr 2022;11(5):706-714 | https://dx.doi.org/10.21037/tp-22-118

The patients were asked to assume a lateral position on the 
unaffected side. After disinfection of the skin at the scheduled 
puncture site, ultrasound-guided ESPB was administered to 
all patients on the affected side. The block site was selected 
at the transverse process of the fourth thoracic vertebra on 
the affected side. The ultrasound probe was placed along the 
longitudinal axis of the body, 1 to 2 cm away from the spinal 
spinous process. When the transverse process was accurately 
localized by ultrasound, a nerve block needle was inserted in-
plane in the caudal-to-cephalad direction. After the needle 
tip reached the surface of the transverse thoracic process, 1 
to 2 mL of saline was injected, and 0.25% levobupivacaine 
(0.5 mL/kg) was injected after the erector spinae muscles 
were elevated by the saline (Figure 1). After the successful 
block, the operation was started immediately after vital signs 
became stable.

Main measurements 

The primary outcome was the amount of postoperative 
sufentanil administered in both groups, while the secondary 
outcomes were the postoperative FLACC score and the 
amount of intraoperative remifentanil. The FLACC 
score was assessed at 0, 1, 3, 6, 12, 18, and 24 hours 
after admission to the post-anesthesia care unit (PACU) 
during rest. The recording and scoring were done by an 
experienced anesthesiologist who was blind to the grouping 
status and anesthesia method, and the validity of this pain 
assessment tool and its cut-off values have been reported to 
guide the interventional treatment of analgesic drugs (11). 
The time to first rescue analgesia after surgery, length of 
hospital stay, and parental satisfaction with postoperative 

pain management were also recorded. Parental satisfaction 
was recorded on a numerical scale ranging from 1, 
representing the greatest dissatisfaction, to the highest 
possible satisfaction level of 10. Any possible adverse 
events such as pneumothorax, local tissue infection, nausea, 
vomiting, skin pruritus, and chills were also recorded.

Statistical analysis 

The statistical analysis was completed using the SPSS 17.0 
software package with measurement data expressed as 
mean ± standard deviation and count data expressed as the 
number of cases and ratio (n, %). Normality was checked 
using the Shapiro-Wilk test, and the comparisons of the 
normally distributed measurement data were based on a 
t-test. The count data were compared using the chi-square 
test. A P value <0.05 was considered statistically significant. 
Group, time, and group-time interactions were evaluated 
using repeated-measures analysis of variance (ANOVA), and 
further multiple comparisons were performed using a least 
significant difference (LSD) t-test.

Results

The recruitment took place between March 2021 and 
March 2022. Sixty-five pediatric patients were evaluated 
for eligibility, two patients’ parents declined to participate 
and three patients did not match the inclusion criteria. Sixty 
children were enrolled and randomly assigned to two groups 
of 30 patients each. The follow-up time was 24 hours after 
surgery, all the enrolled children successfully completed the 
trial and entered the final analysis (Figure 2).
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Figure 1 Ultrasound image of ESPB. (A) Ultrasonographic anatomy of the erector spinae plane: ES, erector spinae muscle; RM, rhomboid 
major muscle; TZ, trapezius muscle; TP, transverse processes of the T4 and T5 vertebrae. (B) Erector spinae muscle is elevated by the local 
anesthetic. The arrow indicates the position of the needle tip. ESPB, erector spinae plane block; LA, local anesthetic.
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There were no statistically significant differences in 
age, gender, body mass index (BMI), ASA grade, operative 
time, and length of hospital stay between the GA + ESPB 
and GA groups (all P>0.05) (Table 1). In the GA + ESPB 
group, the amounts of postoperative sufentanil and 
intraoperative remifentanil administered were 0.26±0.11 and  
61.73±6.42 μg/kg, respectively, both of which were lower 
than the amounts given to the GA group (0.47±0.08 and 
88.30±13.33 μg/kg, respectively), mean difference (95% 
CI): −0.21 (−0.27 to −0.17) and −26.57 (−31.98 to −21.17), 
respectively. The time to first rescue analgesia in the GA + 

ESPB group was 5.15±1.41 hours, which was significantly 
longer than that in the GA group (2.79±0.85 hours),  
mean difference (95% CI): 2.37 (1.77 to 2.97). The 
parental satisfaction score for postoperative analgesia was  
7.23±1.19 points in the GA + ESPB group, which was 
significantly higher than in the GA group score of 
4.77±1.43 points, mean difference (95% CI): 2.47(1.79 to 
3.15) (all P<0.001) (Table 2). The effects of group, time, 
and group*time on the children’s FLACC scores were 
also statistically significant (F values: 260.789, 79.882, 
and 13.387, respectively; P<0.001). Multiple comparisons 
showed that FLACC scores were lower in the GA + ESPB 
group than in the GA group at 1 to 24 hours postoperatively 
(P=0.023 at 1 h, and P<0.001 at 3 h, 6 h, 12 h, 18 h, 24 h),  
but not upon immediate PACU entry (P=0.189 at 0 h) 
(Figure 3). In the GA group, 11 children had postoperative 
nausea, and 9 had vomiting, while in GA + ESPB group, 
only 4 children experienced nausea, and 2 had vomiting, 
the difference was statistically significant (P=0.037 and 
P=0.020). Skin pruritus was noted in 3 members of the 
GA + ESPB group and 7 members of the GA group, but 
the difference was not statistically significant (P=0.17). No 
pneumothorax, local tissue infection, or postoperative chills 
were noted in either group (Table 3).

Discussion

As shown in our current study, compared with GA alone, 

Randomized (n=60)

Assessed for eligibility (n=65)

Excluded (n=5)
• Not meeting inclusion criteria (n=3)
• Declined to participate (n=2)

Allocated to the  
GA group (30)

Lost follow-up (n=0)

Analysed (n=30)

Allocated to the  
GA + ESPB group (30)

Lost follow-up (n=0)

Analysed (n=30)

Allocation

Follow-up

Analysis

Figure 2 Cohort selection flow diagram. GA, general anesthesia; ESPB, erector spinae plane block.

Table 1 General data for the two groups (n=30 in each group)

Items
GA + ESPB 

group
GA group F or χ2

Gender (male/female) 12/18 10/20 0.287

Age (years) 1.89±0.62 2.02±0.39 4.78

ASA grade (I/II) 22/8 20/10 0.317

BMI (kg/m2) 16.37±0.90 16.71±1.23 3.57

Operative time (min) 120.03±9.78 118.20±12.94 2.214

Length of hospital stay 
(days)

13.33±1.71 13.60±1.57 0.085

Data in the table are expressed as cases or x±s; all P>0.05. GA, 
general anesthesia; ESPB, erector spinae plane block; ASA, 
American Society of Anesthesiology; BMI, body mass index; F, F 
statistic.
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preoperative ESPB could alleviate postoperative pain in 
children undergoing a lung lesion resection via VATS. 
It could also prolong the time to first rescue analgesia 
and reduce the need for postoperative opioids, thereby 
reducing the side effects associated with opioid use and 
increasing parental satisfaction with postoperative pain 
management. Furthermore, it helped to lower the amount 
of intraoperative analgesia.

In the past, opioids were the primary analgesics for pain 
management after thoracic surgery. Although the use of 
opioids can alleviate pain, the side effects (e.g., nausea, 
vomiting, and possible respiratory depression or drug 
addiction) can adversely affect postoperative recovery. 
Currently, many national and regional anesthesia guidelines 
advocate opioid-free anesthesia (OFA) protocols (12,13). 
However, if acute postoperative pain is not effectively 
controlled, some patients may develop chronic pain (14). 
In the choice of analgesic regimen, combinations with 
regional block techniques seem to be more reasonable 
than the application of analgesic drugs alone that can cause 
systemic effects. At present, epidural analgesia and thoracic 
paravertebral nerve block are the most recognized regional 
block techniques, with promising efficacy; however, they are 
technically challenging for pediatric patients, and their use 
is limited by the potential for serious complications, such 
as pneumothorax and total spinal anesthesia. In contrast, 
ultrasound-guided ESPB is a safer analgesic technique 
and is technically simpler than the above 2 modalities. 
Therefore, many authors have proposed that it could be 
used as a component of multimodal analgesia to accelerate 
postoperative recovery (15-17). Although ultrasound-guided 
ESPB is mainly used for adult patients, some pediatric 
indications have been reported (18-20). Our current study 
demonstrated the safety of ultrasound-guided ESPB. The 
incidence of nausea and vomiting in GA + ESPB group 
was significantly lower than that in the GA group, and no 
pneumothorax, local tissue infection, or chills were noted.

During ESPB, a local anesthetic drug is injected into 
the area between the transverse process and the deep 
surface of the erector spinae muscle; after osmosis, the 
local anesthetic can reach the thoracic paravertebral space 
and epidural cavity and block the communicating branches 
of the spinal nerve root containing sympathetic nerves, 
thus producing analgesic effects on both the body and the 
viscera (8,21). However, the mechanisms behind the action 

Table 2 Use of analgesics and parental satisfaction

Items GA + ESPB group GA group Mean difference (95% CI) F

Amount of sufentanil (μg/kg) 0.26±0.11 0.47±0.08 −0.21 (−0.27 to −0.17) 3.07**

Amount of remifentanil (μg/kg) 61.73±6.42 88.30±13.33 −26.57 (−31.98 to −21.17) 10.45**

Time to first rescue analgesia (h) 5.15±1.41 2.79±0.85 2.37 (1.77 to 2.97) 5.60**

Parental satisfaction (points) 7.23±1.19 4.77±1.43 2.47 (1.79 to 3.15) 1.20**

Data in the table are expressed as x±s. **, P<0.01. GA, general anesthesia; ESPB, erector spinae plane block; 95% CI, 95% confidence 
interval; F, F statistic.

P<0.05ESPB

Control

Admission 
PACU

24 h18 h12 h6 h3 h1 h

FL
A

C
C

 s
ca

le

8

6

4

2

0

The time after operation

Figure 3 FLACC scale in the studied groups (whiskers represent 
min to max). FLACC, face, legs, activity, cry, consolability; ESPB, 
erector spinae plane block; PACU, post anesthesia care unit.

Table 3 Adverse events

Items
GA + ESPB group 

(n=30) (Y/N)
GA group  

(n=30) (Y/N)
χ2

Nausea 4/26 11/19 4.356*

Vomiting 2/28 9/21 5.455*

Pruritus 3/27 7/23 1.920

Pneumothorax 0 0 –

Local tissue 
infection

0 0 –

Chills 0 0 –

Data in the table are expressed as cases. ∗, P<0.05. GA, general 
anesthesia; ESPB, erector spinae plane block; Y/N, yes/no.
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of ESPB remain controversial. Ivanusic et al. performed 
an autopsy study on 10 fresh cadavers, injecting 20 mL 
of 0.25% methylene blue dye bilaterally into the plane 
between the fifth thoracic transverse processes and erector 
spinae muscles. After 30 minutes, the dye had spread up 
and down to the T1 to T12 levels and laterally to the lateral 
edge of the erector spinae muscle. However, the ventral 
rami were stained by the dye in only 1 injection, and in 
only 2 injections did the dye track posteriorly through the 
costotransverse foramen to the dorsal root ganglion (22). 
In contrast, Schoenfeldt et al. argued that increasing the 
volume of the injection to 30 ml would allow for a wider 
infiltration of the drug. In fact, they observed that the drug 
could break through the transverse costal foramen to reach 
the paravertebral and intercostal spaces when 20 mL of the 
drug was administered (23). Schwartzmann et al. performed 
an MRI study on 6 adult patients, injecting 30 to 35 mL 
of local anesthetic containing a contrast agent into the 
patients at the T10 level. Similarly, they observed diffusion 
of the drug into the paravertebral and intercostal spaces and 
even into the epidural space in 2 patients (24). We believe 
that one possible reason for these differences is that the 
resistance to diffusion of the drug solution comes mainly 
from the supra-transverse and inter-transverse ligaments, 
whereas the permeability of each fascia was greatly reduced 
in the cadaveric study due to protein denaturation. In terms 
of the dynamics of diffusion, both the increased pressure 
of the drug itself due to an increase in the volume of 
injection and the suctioning effect of negative intrathoracic 
pressure during patient respiration had positive effects. 
We believe that the diffusion of the drug may be easier in 
pediatric patients. This is because fascial tissue is thinner 
in children than in adults, which results in less resistance 
to drug spread. Govender et al. injected 0.5 and 0.2 mL 
of methylene blue dye into the vertebral levels T5 and T8 
in cadavers weighing 1.6 and 0.6 kg, respectively. While 
craniocaudal spread was noted at vertebral levels, the 
methylene blue spread was also found in the paravertebral, 
epidural, and intercostal spaces, staining both the dorsal and 
ventral rami of the spinal nerves (25). These findings were 
consistent with our hypothesis.

Although the exact mechanism of ESPB is not fully 
understood, its role in pediatric settings is promising 
(19,26,27). In the present study, the GA + ESPB group 
required significantly less postoperative sufentanil than the 
GA group and had a significantly longer time to first rescue 
analgesia, suggesting that a single preoperative ESPB can 
dramatically improve postoperative pain management in 

children, as proposed by Kaushal et al. (28). In addition, 
the FLACC scores were lower in the GA + ESPB group 
than in the GA group at 1 to 24 hours postoperatively, 
though not at immediate PACU entry, which more directly 
confirmed the analgesic effect of this technique. There 
was no statistical difference in FLACC scores between the 
two groups immediately after entry into the PACU, which 
may have been due to the residual analgesic effect of the 
sufentanil (0.2 μg/kg, used to prevent possible nociceptive 
sensitization due to continuous intravenous infusion of 
remifentanil) administered 30 minutes before the end of the 
procedure.

All the participants were children who underwent a 
lung lesion resection via VATS, which might minimize the 
impacts of confounding factors on our findings.

Our study had some limitations. First, the sample size 
was relatively small. Second, because the children were 
too young to cooperate, ESPB had to be done in addition 
to GA, which prevented the assessment of the sensory 
block and meant that we could not perform an objective 
evaluation of the block range. Finally, we only observed the 
analgesic effect within 24 hours after surgery, and the long-
term effects of this regional block technique need to be 
further explored.

Conclusions

This study has shown that a single preoperative ESPB 
reduced the consumptions of opioids for perioperative 
analgesia in children undergoing a lung lesion resection via 
VATS, lower FLACC score, facilitate postoperative recovery 
and improve parental satisfaction with postoperative pain 
management.
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