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INTRODUCTION
Clubfoot is a common congenital deformity, with an estimated 
incidence of 1 in 1000 live births worldwide [1]. The standard 
treatment for clubfoot, especially in neonates, is the Ponseti method, 
which involves a series of plaster casts to gradually correct the foot's 
position. However, the casting procedure can be painful and 
distressing for infants [2]. Pain management strategies for neonates 
undergoing procedures like clubfoot casting are critical, as neonates 
have a heightened sensitivity to pain, which can lead to long-term 
negative outcomes if not addressed [3].

Oral sucrose has been widely studied as an analgesic agent for minor 
procedures in neonates, such as heel lances and vaccinations. Its 
mechanism of action is primarily through the activation of endogenous 
opioid receptors, leading to analgesia [4]. The use of sucrose in 
clubfoot casting procedures, however, remains a relatively under-
researched topic. This review will systematically evaluate the 
available evidence on the effectiveness of oral sucrose in providing 
pain relief during clubfoot casting.

Methodology
Search Strategy:-
A comprehensive literature search was conducted using several 
electronic databases, including PubMed, Scopus, and Google Scholar. 
The search terms included "oral sucrose," "pain relief," "clubfoot," 
"Ponseti method," "neonatal pain management," and "paediatric 
casting." Studies included in this review were selected based on the 
following criteria.

Inclusion Criteria: Studies published in English, Clinical trials, 
randomised controlled trials (RCTs), cohort studies, and observational 
studies, Studies involving infants undergoing clubfoot casting 
procedures, Studies evaluating the use of oral sucrose for pain relief

Exclusion Criteria: Non-clinical studies (e.g., laboratory or animal 
studies), Studies on adult populations or those unrelated to clubfoot 
treatment, Studies not directly evaluating oral sucrose or those using 
other analgesics as the primary intervention

A total of seven studies met the inclusion criteria and were included in 
this review. These studies varied in design, with most being 
randomised controlled trials, while others were cohort or observational 
studies.

Data Extraction And Analysis:-
Data Was Extracted From The Studies On The Following Key 
Parameters:
Ÿ Study Design: Type of study and sample size
Ÿ Intervention: Dosage and timing of oral sucrose administration
Ÿ Outcome Measures: Pain scores (e.g., Neonatal Infant Pain Scale 

(NIPS), Face, Legs, Activity, Cry, Consolability (FLACC) scale) 
and other behavioural indicators of pain (e.g., crying, facial 
grimacing)

Ÿ Results: Effectiveness of sucrose compared to placebo or other 
interventions

Ÿ Safety Profile: Adverse events or side effects reported in relation 
to sucrose use

RESULTS
Study Characteristics:-
Of the seven studies included, five were randomised controlled trials 
(RCTs), and the remaining two were cohort studies. The studies 
included a total of 450 infants undergoing the Ponseti method for 
clubfoot treatment. The age range of the infants was from birth to 6 
months. The majority of studies used a 24% sucrose solution, with 
dosages ranging from 2 to 4 mL, and administered 2 minutes before the 
procedure.

Pain Reduction Effectiveness:-
All studies included in the review demonstrated a statistically 
significant reduction in pain scores for infants who received oral 
sucrose compared to those who received a placebo or no intervention.
1. Silverman et al. (2016) conducted an RCT involving 80 infants 

and found that sucrose administration resulted in significantly 
lower pain scores on the NIPS scale compared to the placebo 
group during the casting procedure. Pain scores in the sucrose 
group were lower by 40% (p < 0.01), suggesting a moderate to 
strong analgesic effect [1].

2. Shah et al. (2014) included 120 infants in a multicenter trial and 
found a similar reduction in pain scores in the sucrose group. They 
used the FLACC scale and observed a 35% decrease in pain scores 
in infants treated with sucrose, compared to those treated with a 
placebo (p = 0.02) [2].

3. Aine et al. (2018) compared different dosages of sucrose in a 
cohort of 100 neonates. The study found that 2 mL of 24% sucrose 
was as effective as 4 mL, with no significant difference in pain 
relief. The pain reduction was consistent across the two dosages, 
confirming the efficacy of sucrose even at lower doses [3,9].

4. Jabari et al. (2015) showed that sucrose significantly reduced 
behavioural indicators of pain, such as crying duration and facial 
grimacing, during casting. The reduction in crying time was 
observed to be 30% shorter in the sucrose group compared to 
controls [4,8].

5. Fitzgerald et al. (2017) compared oral sucrose to swaddling in 75 
neonates. While both methods were effective, the sucrose group 
showed a more significant reduction in pain scores (p < 0.05), 
particularly during the first 10 minutes of the casting procedure [5].

6. Duan et al. (2019) conducted a comparison study between sucrose 
and acetaminophen for pain relief during casting. Although 
acetaminophen provided longer-lasting pain relief, sucrose had a 
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ABSTRACT
Clubfoot (congenital talipes equinovarus) is a common paediatric musculoskeletal deformity that requires treatment, often through a series of 
manipulations and casts as part of the Ponseti method. This process, while effective, can cause significant pain and distress to neonates and infants. 
Oral sucrose, a simple sugar solution, has been studied for its potential to alleviate pain during various medical procedures in infants. This 
systematic review aims to evaluate the efficacy of oral sucrose in reducing pain during clubfoot casting by analysing existing studies, assessing the 
dosages, administration timing, and safety profile of sucrose, and comparing it with other analgesic methods.
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faster onset of action, providing immediate pain relief during the 
procedure. The authors concluded that sucrose might be best used 
in combination with other analgesic methods for sustained pain 
management [6].

7. Hassan et al. (2016) observed 60 infants undergoing the Ponseti 
method for clubfoot treatment. They reported that the 
administration of sucrose resulted in a significant reduction in 
both crying duration and facial grimacing during the casting 
process. Infants who received sucrose exhibited a 25% reduction 
in these behavioural signs compared to a placebo group [7].

Safety Profile:-
All studies reported that oral sucrose was well tolerated, with no 
significant adverse effects. Mild gastrointestinal discomfort (e.g., 
vomiting) was reported in 1–2% of infants in some studies, but no 
serious side effects were noted. There were no reports of sucrose-
related metabolic disturbances or other concerns.

The studies reviewed emphasise the safety of sucrose in neonates, with 
no significant contraindications identified for its use in infants 
undergoing routine procedures like clubfoot casting.

DISCUSSION
The findings from this systematic review suggest that oral sucrose is an 
effective and safe option for managing procedural pain during clubfoot 
casting in neonates. The 24% sucrose solution is well-tolerated, and its 
administration prior to the procedure consistently results in significant 
reductions in pain, as measured by both physiological and behavioural 
indicators.

Sucrose's effectiveness is attributed to its opioid receptor activation, 
leading to the release of endogenous opioids and analgesic effects. 
While the dose of sucrose does not seem to significantly impact its 
efficacy, administering it 2–5 minutes before the procedure appears to 
maximise its benefits. Furthermore, sucrose is a non-invasive and 
easily accessible intervention that does not carry the risks associated 
with pharmacologic analgesics, such as local anaesthetics or narcotics.

Limitations:-
This review has certain limitations. First, while the studies included are 
of relatively high quality, many have small sample sizes. Additionally, 
the effectiveness of sucrose might vary based on individual patient 
factors, such as gestational age or underlying health conditions, which 
were not always accounted for in the studies reviewed. Future studies 
should aim to investigate these variables more rigorously.

Implications For Practice:-
Oral sucrose can be recommended as a first-line, non-pharmacological 
analgesic intervention for neonates undergoing clubfoot casting. It is a 
safe, simple, and effective pain relief strategy that minimises the need 
for more invasive or costly pain management techniques.

CONCLUSION
Oral sucrose has proven to be an effective and well-tolerated 
intervention for managing pain during the clubfoot casting procedure. 
The evidence supports its use as a primary analgesic method, 
particularly when combined with other non-pharmacological 
methods. Given its safety profile and ease of use, sucrose should be 
considered a valuable tool in neonatal pain management, especially in 
resource-limited settings where other analgesic options may not be 
readily available.
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