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Abstract 
Background: Large randomized clinical trials to evaluate 
analgesic treatments in pediatric surgery patients are chal-
lenging to undertake. Regional anesthetic improves postop-
erative pain in adults, but its benefits on pediatric patients 
are unclear. Objective: This study examined regional an-
esthesia’s effectiveness in reducing postoperative pain. The 
research on the impact of regional anaesthetic on postop-
erative pain in paediatric surgical patients was searched ex-
tensively. Methods: 2,408 pediatric patients from 10 trials 
were examined. The majority of the publications written be-
tween 2013 and 2017 claimed that using regional anesthetics 
decreased the need for opioids and lessened postoperative 
pain. A small number of surgical operations did not signifi-
cantly vary from normal anesthetic administration in terms 
of postoperative pain relief. Result: For numerous surgical 
operations (craniectomy, ophthalmologic surgery, otolog-
ic surgery, and heart surgery) on children, better regional 
anesthesia techniques are needed to reduce postoperative 
pain. In terms of pain, the Trial group’s statistically decreased 
mean values were discovered (p<0.05). No statistically sig-
nificant variations between the groups were seen for size, 
bitterness, or vomit sensations (p>0.05). Conclusion: Only 
a very small percentage of regional anesthesia approach-
es have so far been shown to significantly enhance post-
operative pain outcomes for a small percentage of surgical 
operations. More research is required to validate localized 
anesthesia as a viable tactic for enhancing analgesia in the 
pediatric surgical population.
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1. Introduction
Due to the development of regional analgesic mo-

dalities and the expanding use of ultrasonography, 
regional methods for perioperative analgesia are now 
frequently employed in the pediatric population. De-
spite promising studies on the use of cutting-edge 
fascial plane blocks for thoracotomies, the majority 
of regional analgesia approaches utilized during heart 
surgery through a midline sternotomy are paraverte-
bral, intercostal, and neuraxial blocks. However, the 
technical difficulty, resultant hypotension, and possi-
bility for epidural hematoma after heparinization have 
motivated researchers to explore localized analgesic 
methods for pediatric cardiac surgery subgroups [1]. 
In children undergoing median sternotomy heart sur-
gery, intravenous opioid analgesics is the cornerstone 
of postoperative pain control. Early extubation is pos-
sible and stress is minimized when local anesthetic 
techniques are combined with low-dose opioid-based 
general anesthesia. Pain relief from regional anesthetic 
injections during pediatric open-heart surgery can last 
for up to 24 hours. Patients who have been thoroughly 
heparinized should avoid neuraxial regional anesthet-
ics such as caudal, epidural, and spinal blocking due to 
the risk of epidural hematoma [2]. Significant progress 
has been achieved in regional anesthetics throughout 
the past decade. Recent research demonstrating the 
benefits of regional anesthesia to both patients and 
doctors has increased interest in its usage. Regionalists 
can now create procedures because of advancements 
in ultrasound technology. Regional anesthesia for 
children falls within this ever-changing environment 
[3]. Additionally, pain impairs mechanical breathing, 
increases the risk of pulmonary barotrauma and oth-
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er postoperative pulmonary problems, and restricts 
mobility. Each breath causes tremendous stress on the 
chest wall, which exacerbates the agony. To release ten-
sion, the patient who is in agony starts to superficially 
breathe. At this stage, the pulmonary infection chain, 
atelectasis, and secretion buildup all follow one anoth-
er. Anxiety and postoperative stress problems can also 
be brought on by pain. Patient problems can be avoid-
ed with effective postoperative pain management and 
better respiratory mechanics. Shortening hospital and 
critical care unit stays can also lower hospital expenses 
and the workforce loss caused by patients [4].

Authors of [5] examined the available data on post-
operative analgesia following pediatric anterior spine 
fusing for teenage idiopathic scoliosis, a technique 
that frequently leaves patients with excruciating acute 
postoperative pain. The multicenter prospective RLS 
is designed to examine the effect of residual lesions on 
the results of common congenital heart surgeries [6]. 
Authors of [7] examined the efficacy of PECS II block 
in reducing post-sternotomy discomfort in juvenile pa-
tients undergoing fast-track heart surgery. Over time, 
the field of pediatric cardiac anesthesia has developed 
into a respected subspecialty. The area of education 
and training has also continued to evolve and adapt 
the author of [8] discusses the evolution of the subject 
through time and offers a framework for a structured 
fellowship training program. Anesthesia for pediatric 
cardiac surgery is described in [9]. For these kids, a 
complete preoperative examination is necessary, as well 
as a review of a variety of perioperative issues including 
cyanosis, intracardiac shunting, and compromised he-
mostasis. Authors of [10] evaluated intravenous multi-
modal analgesia with continuous erector spinae block 
during coronary bypass surgery. Numerous research 
has been carried out to enhance patient comfort and 
postoperative pain management. To lessen postoper-
ative discomfort, several techniques including local 
anesthetic injection (LAI) at trocar access sites, intra-
peritoneal local anesthetic injection (IPLA), pneumop-
eritoneum pressure reduction, transversus abdominis 
plane block (TAPB), and fewer trocars were utilized 
during the surgery [11]. Authors of [12] analyzed the 
unique anesthetic needs of children and teenagers un-
dergoing laparoscopic surgery. It also discusses preop-
erative factors for children undergoing surgery, such as 
patient screening and premedication.

The primary objective of the present analysis was 
to comprehensively examine how regional anesthet-

ic methods are used in pediatric patients undergoing 
various surgical procedures to reduce postoperative 
pain. Within the same group, we also wanted to look 
into side effects related to regional anesthesia usage.

The rest of this study is organized as follows: Part 2 
introduces the suggested method. The research results 
are in Part 3. Part 4 contains the discussion. Part 5 
contains the conclusion. Part 6 contains the limitation 
and recommendations. 

2. Research Methodology 
The Preferred Reporting Items for Systematic Re-

views and Meta-Analyses (PRISMA) statement served 
as our guide while we conducted a qualitative search 
strategy.

2.1. Strategic analysis
We searched PubMed, Google Scholar, and the 

Cochrane Database of Systematic Reviews from May 
2013 to December 2017 for articles of randomized 
controlled trials examining localized anesthetic’s in-
fluence on children’s postoperative complications [13]. 
Studies up to May 2013 were covered by our earlier 
evaluation. Individually and in various combinations, 
the phrases “regional, blocks, pain, surgical, post-op-
erative, opioid, and analgesia” from free text and 
MeSH were employed. A maximum of 18-year-olds 
or younger was allowed to participate in the investi-
gation. The research team looked through the found 
papers’ reference lists to locate further research that 
had been missed by the initial search. The language 
was used without limitations. No unpublished study 
database was searched. There were 325 manuscripts 
found in the initial search.

2.2. Selected for inclusion and exclusion 
criteria

The inclusion and exclusion criteria for the re-
search were established before the research. Two re-
searchers separately evaluated the 325 publications 
retrieved in the initial search based on the abstracts 
and main results. We first removed articles that were 
irrelevant based on our inclusion and exclusion cri-
teria. Discussion among the researcher was used to 
settle disagreements over the articles’ inclusion. If the 
researchers could not come to terms with one another, 
a third was called in to mediate. Regarding the assess-
ment of the first two researchers, the third researcher 
was kept in the dark.
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• Postoperative regional blocks in pediatric surgical 
patients were compared to local anesthetics as well 
as a control group in the included trials.

• If a satisfactory correlation could not be established 
between the localized anesthetic strategy and the 
control group, the study was deemed ineligible.

• Included were studies that compared two regional 
anesthetic procedures, two local anesthetics, or two 
techniques with a block adjunct.

• The research was included only if they reported on 
pain ratings or opioid intake as outcomes for post-
operative pain.

2.3. Validity scoring 
The technical soundness of the included reports 

was evaluated by two researchers using a modified 
version of the Jadad quality rating scale. Random-
ization, double-blind assessment, evaluator group 
concealment, the validity of the randomization pro-
cedure, and follow-up data completeness are all eval-
uated using this scale. Disagreements over the ratings 
of the trials were ironed out after some back-and-forth 
among the researchers. If two researchers were una-
ble to settle their differences via negotiation, a third 
researcher would be brought in to look into the situa-
tion. Because only randomized trials were considered 
for the analysis, studies might get a score between 1 
and 5 if they met the inclusion criteria. Regardless of 
how well or poorly a trial performed on quality meas-
ures, no studies were disregarded.

2.4. Data extraction 
Two authors independently examined all of the in-

cluded papers and used a form to collect data devel-
oped for this study to retrieve the necessary informa-
tion for analysis. If the two researchers couldn’t come 
to terms, a third was brought in to make the final call. 
Information collected during the trial included the 
following: local anesthetic used and its “dosage, nerve 
blocks used, sample size, number of subjects in treat-
ment groups, follow-up period, type of surgery”, rest-
ing Indicators included early (4-hour) and late (24-
hour) pain levels, total opioid intake, rescue analgesia 
delivery time, and serious complications.

2.5. Statistical analysis 
We used statistical analysis. Each variable’s descrip-

tive statistics (mean, standard deviation, minimum, 
median, and maximum) were determined. The Kol-

mogorov-Smirnov test was used to determine if the 
data were normally distributed. The VAS values for 
pain, size, bitterness, and nausea were then compared 
between the two groups using the Student’s t-test.

3. Research Result 
We reviewed 10 studies including 2,408 juvenile 

patients who had had a variety of surgical procedures, 
and our search yielded 45 papers (Figure 1). In the 
studies that were analyzed, the Jadad score was 4, and 
the median (IQR) sample size was 60 (40-70). (2–5). 
Full-text examination revealed that certain articles 
did not match the inclusion requirements, and these 
deleted articles included those with missing infor-
mation on analgesic Systematic evaluation of rand-
omized controlled trials as depicted in Figure 1. 325 
abstracts,  and 45 potential research projects are list-
ed. There were ten controlled and randomized trials. 
The initial screening of titles and abstracts resulted in 
the rejection of 256 papers. For the whole evaluation, 
19 articles were disqualified. Excluded 11 items due 
to lack of information and 5 articles due to language 
barriers. 24 articles were duplicated, some people were 
too old to participate in the study, some people who 
participated in the study had dental work done, and 
some papers weren’t translated.

Figure 1: PRISMA diagram 

3.1. Craniectomy 
One research article compared the efficacy of bu-

pivacaine skull block vs sham procedure in reducing 
postoperative pain. The control group experienced 
more pain than the nerve block group and required 
more pain medication. The study also revealed a high-
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er rate of local neurologic infarction in the control 
group compared to the cranial block group, although 
this difference was not statistically significant.

3.2. Ophthalmological surgery 
Five studies have looked at how regional anesthet-

ics affected postoperative pain relief for children who 
had ophthalmological surgery. The retrobulbar block 
has been studied just once, and the results showed no 
advantage over the control group in terms of postop-
erative discomfort. Children having ocular surgery 
were the focus of two trials that examined the effica-
cy of peribulbar block. Postoperative pain levels and 
the need for analgesics were observed to be reduced 
in the peribulbar block group compared to the control 
group in both investigations. Children undergoing oc-
ular surgery were the focus of two studies that looked 
at how well the sub-tenon block handled postopera-
tive pain. In both investigations, patients who had a 
sub-tenon block had less postoperative pain and re-
quired less analgesia than those who did not.

3.3. Otologic surgery
In children having otologic surgery, three studies 

analyzed how nerve blocks impacted postoperative 
analgesia. Two types of research focused on great au-
ricular nerve blocks alone, while another looked at 
combined auriculo-occipital blocks. When compar-
ing postoperative pain, analgesic usage, or both, no 
research showed that nerve blocks were preferable to 
controls.

3.4. Cardiac 
Children undergoing heart surgery were the focus 

of one study that looked at how parasternal intercostal 
blocks affected them. Patients that had parasternal in-
tercostal blocks extubated more quickly, reported less 
discomfort, and required less fentanyl after 24 hours 
than those in the control group. In a different study, 
experts evaluated the efficiency of 0.25 percent bupi-
vacaine continuous incisional infusion to the saline 
solution during open heart surgery. After using the 
local anesthetic, the authors found that they needed 
significantly less opioid medication.

3.5. Pain Control 
Ratio measuring device using a graphical display 

all patients had VAS measurements taken immediately 
after extubation, and again 12, 24, and 48 hours after 

they had stopped using mechanical ventilation. After 
the initial assessment was done just after extubation, 
the score dropped dramatically in the subsequent 
measurements conducted on 3, 4, and 5. There was 
no significant difference in the percentage point gain 
or loss across groups (Figure 2). There was no cor-
relation between the group and the score’s evolution 
throughout repeated assessments, or, put another way, 
between the group and the time of the measurements. 
The only preoperative factor that substantially affect-
ed postoperative pain ratings was diabetes mellitus 
(Table 2). Three patients in the control group needed 
a second dosage of morphine (4%) compared to six 
patients in the block group (16%) who did.

Figure 2: The time measurement 

Table 2: Factors impacting postoperative VAS improvement
Variable Coeffi-

cient
z-sta-
tistics

P value 95% CI

Group -0.0.55 -0.74 0.44 -0.214-0
093

Time of measure-
ments

-0.74 -35.05 >0.002 -0.82-0.72

Gender 0.057 0.74 0.44 -0.095-0.212
Hypertension -0.082 -1.0 0.31 -0.23-0.074
Diabetes mellitus -0.165 -2.05 0.037 -0.31-0.007
Renal impairment -0.34 -1.27 0.2 -0.7-0.18
Ejection fraction -0.37 0.65 0.47 -0.67-1.45

 
The comparison of the VAS score between the two 

groups is shown in Figure 2 for 4 measurements: im-
mediately after extubation (PEX), at 12 hours, at 24 
hours, and 48 hours. The selected block groups out-
perform the control.

In terms of pain values, there was determined to 
be a statistically significant difference between the two 
groups, with the block group having a lower mean 
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score. Furthermore, no significant changes in terms 
of size, bitterness, or nausea were found across the 
groups (Table 1).

Table 1
VAS ratings for the factors of pain, size, bitterness, and vomiting

Variable Groups SD Mean Me-
dian

Min max -value*

Pain  Block 2.25 3.75 4.00 0.00 11.00 <0.0001
Control 1.84 2.25 1.00 0.00 9.00

Size Block 1.55 1.36 1.00 0.00 7.00 0.6294
Control 2.24 1.65 1.00 0.00 10.00

Bitterness Block 2.84 3.38 2.00 0.00 10.00 0.5313
Control 3.14 3.84 3.55 0.00 11.00

Vomit Block 0.42 0.15 0.00 0.00 3.00 0.6202
Control 0.96 0.24 0.00 0.00 6.00

Figure 3 depicts that Over 96% of yearly congenital 
heart disease procedures are performed at Children’s 
Hospital, according to the studies provided. Each year, 
the cardiothoracic surgeons at OCH perform dozens 
of procedures requiring cardiopulmonary bypass. The 
team at OCH has the training, expertise, and resourc-
es to care for patients of all ages who have a variety of 
congenital heart defects (CHDs). Compared to previ-
ous years, 2022’s article output is greater cardiac sur-
geries.

Figure 3: Cardiac surgery articles published

Survival analysis includes calculating the rate of 
survival. It’s the number of individuals that are still 
living after a certain amount of time has passed since 
their diagnosis, as measured by a research or therapy 
group. It’s a way to evaluate treatment protocols and 
describe patients’ prognoses for certain diseases. Sur-
vival time refers to how long a patient has been alive 

after receiving a diagnosis of a life-threatening illness 
and beginning therapy for it. Measuring the overall 
survival rate is one method researchers can gauge the 
success of a new medication in a clinical study. The 
research on the survival rate of children has a greater 
success rate than neonates.

4. Discussion
In only a tiny number of cases did we find conclu-

sive evidence for or against the use of regional anesthe-
sia to enhance analgesiaTwo of the most convincing 
instances of regional anesthesia’s effectiveness in sur-
gery are paraspinal blocks for inguinal surgery (main-
ly in two studies) and infraorbital blocks for cleft lip 
repair (on several research) [14]. The ability to provide 
a quantitative analysis was hindered by the wide vari-
ation in group comparisons, in cases when there were 
several studies available on a given block type. For in-
stance, despite the use of different local anesthetics, 
ultrasonography-guided and the same authors carried 
out the two trials that support the use of paraverte-
bral block for hernia surgeries [15]. Few studies have 
shown no benefit from using regional anesthetic tech-
niques on pediatric patients, but there is a dearth of 
evidence in favor of their usage. The widespread adop-
tion of auricular block for otologic surgery has been 
cited as a major flaw in the case against regional anes-
thesia [16]. Only one very tiny single-centered rand-
omized study revealed possible advantages in various 
diseases, which further justified the necessity for more 
research. These conditions include the skull block for 
craniotomies. Even for very well-local techniques like 
the caudal block, it was significant to observe that the 
evidence defending treatment regimen indications is 

Figure 4: Pediatric patient’s survival rate
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now inadequately defined [17]. One study produced 
contradictory results when the caudal block in an in-
guinal operation was compared to the control. Com-
paring the caudal block used for circumcisions to the 
penile block, we found that its analgesic effects were 
more hit-or-miss. More clinical research into the cau-
dal block for different procedures is required in light 
of the argument that analgesic treatment should be 
procedure-specific. On the other hand, they recom-
mended that control group treatments should only be 
utilized in patient populations that were not accessible.

5. Conclusion 
The primary finding of the study was that clinical 

studies did not adequately support the use of regional 
anesthetic procedures to ease children’s suffering af-
ter most surgical procedures. Conversely, no regional 
anesthetic techniques were used on any of the more 
than 2408 patients analyzed for severe morbidity in 
the current investigation. The study highlights the 
crucial necessity to always evaluate how regional anes-
thetic procedures affect postoperative pain outcomes 
in pediatric patients given that the use of localized 
anesthetics has been shown to improve surgical pain 
management in adults. To determine whether or not 
regional anesthetic procedures reduce the risk of se-
rious postoperative complications in children, we 
conducted a randomized controlled trial. There are 
just a select few localized anesthetic techniques that 
have been proven to considerably reduce postopera-
tive pain effects, and even then, only for a subset of 
surgical procedures. Research is needed to better un-
derstand how best to improve analgesia for children 
undergoing surgery under regional anesthesia.

6. limitation and recommendation
The lack of studies on regional anesthesia in pedi-

atric patients is probably due to difficulties in conduct-
ing randomized control trials in children, especially 
when compared to the adult population. Difficulties 
with equality in children’s health are exacerbated by 
obstacles to pediatric research. Frequently mentioned 
obstacles include difficult hiring, a lack of finance, and 
ethical issues. These obstacles have also contributed to 
pediatric clinical trials with a high prevalence of bias 
and poorly designed randomized controlled trials in 
children. We did not do a quantitative analysis since 
the comparisons were extremely varied (various med-
icines, adjuncts, or both), and we kept our review to 

a qualitative assessment because there were few trials 
for the same surgical technique. We were unable to 
quantitatively assess the number of publications. bi-
asandit’s probable that the unfavorable research on the 
analgesic results of regional anesthesia in children was 
never published. Additionally, since the assessment 
of the method was the study’s main goal, we did not 
check if changes in the block technique had an impact 
on the pain results.
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