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ABSTRACT

Background: Idiopathic congenital talipes equinovarus (CTEV), also known as clubfoot, is a 
developmental disorder of the limb. This study was done to determine the outcomes of CTEV 
following Ponseti technique in terms of change in Pirani score in children presenting at a tertiary care 
hospital of a developing country.

Methods: This quasi-experimental study was conducted in Jinnah Postgraduate Medical Center, 
Karachi, Pakistan, from 15th February 2023 to 30th December 2024. A total of 133 children aged 1 
week to 2 years, having CTEV (Pirani score 3-6), and undergoing Ponseti treatment were analyzed. 
Non-probability consecutive sampling technique was employed. All children underwent corrective 
sequential castings with manipulation as per the Ponseti method. Patients were followed up for 12 
weeks, and Pirani score was assessed. Wilcoxon Rank test, Mann-Whitney U test, Kruskal Wallis test, 
and bivariate correlational analysis were applied (as appropriate), taking p<0.05 as significant. Data 
analysis was performed using IBM-SPSS Statistics, version 26.0.

Results: In a total of 133 children, 101 (75.9%) were male. The median age was 2.00 (1.00-5.00) 
months. The median number of follow-up visits was 6.00 (6.00-8.00). Age distribution had having 
significant association with baseline Pirani score (p=0.002). The median baseline and final follow-up 
(12 weeks) Pirani score were 5.00 (4.00-6.00), and 0.50 (0.00-1.00), p<0.001. Post-treatment (at 12 
weeks) Pirani score was significantly higher among children who underwent percutaneous 
tenotomy (p<0.001). Relatively modest, but significant positive association of final Pirani score with 
number of follow-up visits (r=0.238, p=0.002).

Conclusion: The Ponseti technique is an effective and minimally invasive approach for managing 
CTEV in children, leading to significant improvement in Pirani scores over 12 weeks. 
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INTRODUCTION
Idiopathic congenital talipes equinovarus (CTEV), 
also known as clubfoot, is a poorly understood 
development disorder of the limb that affects 0.76 to 
3.49 live births1,2. CTEV comprises four complex 
pediatric foot deformities with degrees of variation 
in rigidity, including forefoot adduct us, hindfoot 
varus, forefoot equinus, and midfoot cavus3. CTEV is 
estimated to affect 50% cases with both feet4,5.

Many approaches are opted for the correction of 
clubfoot, but regardless of its severity, it is usually 
treated conservatively6,7. When compared to 
conservative therapy, several surgical methods 
generally have a higher risk of stiffness, pain, 
avascular necrosis, overcorrection, infection, 
diminished mechanical strength, poor long-term 
ankle range of motion, and arthritis8,9. Managing 
CTEV is a significant challenge for orthopedic 
surgeons, as it tends to relapse despite treatment10. 
The Ponseti technique for the correction of clubfoot 
using casting and manipulation, on the basis of 
fundamentals of pathoanatomic and kinematics of 
the deformity, became widely adopted during 
1990s11. Global data shows that Ponseti procedure 
for the correction of clubfoot has a success rate 
between 90-98%, while around 10% of cases may 
require further surgery beyond a tenotomy to get 
good functional outcomes12.

Various scoring systems like the Dimeglio 
classification and Ponseti-Laaveg classification 
have been utilized for evaluating clubfoot over the 
years, but Shafique Pirani developed a reliable, 
reproducible, and easy scoring system for grading 
the severity of this deformity in 2002, known as the 
Pirani Score13. Pirani score is based on the six clinical 
signs of contracture and may also predict an 
appropriate treatment. Lack of local data on 
outcomes of Ponseti technique in patients with CTEV 
in a relatively young age group motivated the 
planning behind this study. This research was done 
to determine the outcomes of CTEV following the 
Ponseti technique in terms of change in Pirani score 
in children presenting at a tertiary care hospital of a 
developing country. 

METHODS
This quasi-experimental study was conducted at the 
orthopaedics department of the Jinnah 
Postgraduate Medical Center in Karachi, Pakistan, 
from 15th February 2023 to 30th December 2024. 
Sample size of 115 was estimated by OpenEpi 
sample size calculator by taking successful 
correction of CTEV following Ponseti technique as 
95%14, with 95% confidence level, and 4% margin of 
error. An addition of 15% sample was made 
anticipating the loss of follow-up. So, the final 
sample size turned out to be 133. Children of any 
gender, aged 1 week to 2 years, having CTEV with 
Pirani score 3-6, and who underwent correction 

serial castings with manipulation under Ponseti 
treatment were included. Patients with neurological 
disorders, congenital contractures, syndromic feet, 
or receiving previous conservative/surgical 
treatment were excluded. Non-probability 
consecutive sampling technique was employed for 
sample selection. Ethical clearance was acquired 
from the Institutional Ethics Committee before 
commencing this study
(No.F.2-81/2023-GENL/21/JPMC, dated: 13-02-2023). 
Informed and written consents were obtained from 
parents/guardians.

Patients satisfying eligibility criteria were enrolled. 
Information including gender, age, and foot 
involved were noted. Pirani score was calculated at 
baseline. All patients underwent corrective 
sequential castings with manipulation as per the 
Ponseti method. Casts were applied with no 
anesthesia. Following appropriate management, 
four to eight long leg casts were put on and 
replaced every week. The foot was significantly 
adducted to 70° without pronation and 15° of 
dorsiflexion without any treatment in the previous 
cast. A long leg cast was used for an additional 3 
weeks. When dorsiflexion could not be achieved, a 
simple percutaneous Achilles tenotomy was carried 
out. A consultant who had spent at least 2 years 
working in the Orthopaedics department 
conducted the percutaneous tenotomy. Tenotomy 
was done as an elective treatment in a small 
operating room while under local anaesthetic. After 
tenotomy, a long leg cast was applied in 70° of 
abduction and 15-30° of dorsiflexion under the 
effect of anesthesia for an additional 3 weeks to 
allow healing. Patients were followed up for 12 
weeks, and Pirani score was assessed.

Data were analyzed using IBMSPSS version 26.0. For 
categorical variables like age groups, gender, 
tenotomy, and foot involvement, frequencies and 
percentages were reported. Pre- and 
post-treatment Pirani scores were compared using 
the Wilcoxon Rank test (because distribution of pre- 
and post-Pirani scores was non-parametric). Effect 
modifiers were addressed through stratification. 
Post-treatment Pirani scores were compared using 
Mann-Whitney U test, or Kruskal-Wallis test. Bivariate 
analysis was applied to correlate quantitative data. 
For all inferential statistics, p<0.05 was considered 
significant. 

RESULTS
In a total of 133 infants, 101 (75.9%) were males, and 
32 (24.1%) females, showing a male-to-female ratio 
of 3.2:1. The median age was 2.00 (1.00-5.00) 
months, while 78 (58.6%) infants were aged below 3 
months. Bilateral involvement of foot was most 
frequent, noted in 95 (71.4%). The median number of 
OPD visits was 6.00 (6.00-8.00). 
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Table 1: Characteristics of Infants (n=133) 

Characteristics Frequency (%) Baseline Pirani Score P-value 

Gender 
Male 101 (75.9%) 5.00 (3.00-6.00) 

0.082 Female 32 (24.1%) 5.50 (5.00-6.00) 

Age groups 
(months) 

<3 78 (58.6%) 6.00 (5.00-6.00) 

0.002 

3-6 10 (7.5%) 4.50 (3.00-5.25)
6-12 29 (21.8%) 4.00 (3.00-5.50) 
13-24 16 (12.0%) 5.00 (5.00-6.00) 

Residence 
Urban 81 (60.9%) 5.00 (3.00-6.00) 

0.265 Rural 52 (39.1%) 5.00 (4.00-6.00) 

Monthly family 
income (PKR) 

<30,000 86 (64.7%) 5.00 (4.00-6.00) 

0.728 
>30,000 to 60,000 37 (27.8%) 5.00 (3.00-6.00) 
>60,000 10 (7.5%) 6.00 (3.00-6.00) 

Foot involved 

Right 22 (16.5%) 5.00 (4.00-5.25) 

0.694 
Left 16 (12.0%) 5.50 (4.00-6.00) 
Both 95 (71.4%) 5.00 (3.00-6.00) 

Table 1 shows characteristics of infants with respect to baseline Pirani score. It was found that the age 
distribution. was having significant association with baseline Pirani score (p=0.002).  

Table 2: Comparative post-treatment Pirani score with study variables (n=120) 

Characteristics Number (%) Post-Treatment Pirani Score P-Value 

Gender 
Male 88 (73.3%) 0.50 (0.00-1.00) 

0.784 Female 32 (26.7%) 0.50 (0.00-1.00) 

Age (months) 

<3 67 (55.8%) 0.50 (0.00-1.00) 
0.50 (0.00-1.00) 
0.50 (0.00-1.00) 

0.125 

3-6 8 (6.7%) 
7-12 29 (24.2%) 
13-24 16 (13.3%) 0.75 (0.50-1.00) 

Residence 
Urban 75 (62.5%) 0.50 (0.00-1.00) 

0.50 (0.00-1.00) 0.705 Rural 45 (37.5%) 

Monthly family income 
(PKR) 

<30,000 78 (65.0%) 0.50 (0.00-1.00) 
0.50 (0.00-1.00) 

0.884 
>30,000 to 60,000 32 (26.7%) 
>60,000 10 (8.3%) 0.50 (0.00-2.25) 

Foot involved 

Right 22 (18.3%) 0.50 (0.00-0.50) 

0.222 
Left 11 (9.2%) 0.00 (0.00-1.00) 
Both 87 (72.5%) 0.50 (0.00-1.00) 

Percutaneous tenotomy 
performed 

Yes 40 (33.3%) 1.00 (0.50-2.00) 
<0.001 No 80 (66.7%) 0.00 (0.00-0.50) 

The median baseline Pirani score was 5.00 (4.00-6.00). There were 120 children who completed the 
mandatory follow-up period of 12 weeks. The median Pirani score at the last follow-up (at 12 weeks) was 
calculated to be 0.50 (0.00-1.00). The difference between baseline and post-treatment final follow-up Pirani 
scores was found to be statistically significant (p<0.001). Post-treatment (at 12 weeks) Pirani score was 
significantly higher among children who underwent percutaneous tenotomy (p<0.001). The details about the 
association of post-treatment (at 12 weeks) Pirani score with respect to various study variables are shown in 
Table 2. 

Bivariate correlation analysis revealed no significant association of final Pirani score with total number of casts 
(r=-0.019, p=0.832), and details are depicted in scatter-plot shown in Figure 1. 
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Figure 1: Scatter-Plot Showing Correlation of Total Number of Casts with Final Pirani Score (n=120) 

Bivariate correlation analysis revealed relatively modest, but significant positive association of final Pirani 
score with number of follow-up visits (r=0.238, p=0.002), and details are depicted in scatter-plot shown in 
Figure 2. 

Figure 2: Scatter-Plot Showing Correlation of Number of Follow-Up Visits with Final Pirani Score (n=120) 
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DISCUSSION
This study found that the majority of the children 
treated were male (75.9%), with a male-to-female 
ratio of 3.2:1. The higher prevalence of clubfoot 
among males is well-documented and is likely 
attributed to genetic predisposition and intrauterine 
positioning15,16. One of the most important findings in 
this study was the difference in baseline Pirani scores 
across age groups. Infants younger than three 
months had significantly higher baseline Pirani 
scores (6.00 [5.00–6.00]) compared to relatively 
older children (p=0.002). This is likely due to 
increased rigidity of the deformity with advancing 
ages17. A study noted that early initiation of 
treatment leads to better correction, with their study 
demonstrating a mean pre-treatment Pirani score of 
5.4 and post-treatment score of 0.5, similar to the 
present findings18. Other researchers revealed that 
Pirani score is a highly accurate method in 
evaluation of clubfoot severity and predicts 
treatment success19. Another study revealed that 
85% feet revealed Pirani score below 1 following 
Ponseti method in clubfoot20. The clinical implication 
of this finding is that early intervention is crucial for 
optimal correction and should be emphasized in 
healthcare strategies.

The number of casts required for correction varied 
among patients. Another study reported that an 
average of 5.37 casts per patient21. A study found 
that idiopathic clubfoot required fewer casts 
compared to syndromic or recurrent clubfoot 
cases22. These similarities in the present study further 
reinforces the reliability of the Ponseti method in 
managing idiopathic clubfoot effectively.

A major aspect of this research was the role of 
percutaneous Achilles tenotomy, which was 
performed in 33.3% of patients. Post-treatment Pirani 
scores were significantly higher in children who 
underwent tenotomy (p<0.001), indicating that 
these cases had more severe deformities requiring 
additional intervention. This observation is consistent 
with the findings of Mahmood et al., who reported 
that 81.1% of their patients required tenotomy, and 
a study found that patients with higher initial Pirani 
scores were more likely to undergo the procedure21. 
The need for tenotomy highlights the importance of 
individualized treatment planning and suggests that 
children with severe deformities may require 
additional interventions for optimal correction.

The impact of socioeconomic factors was also 
analyzed, but no significant association was found 
between post-treatment Pirani scores and 
residence (urban vs. rural, p=0.705) or monthly family 
income (p=0.884). This suggests that despite 
financial or geographical barriers, the Ponseti 
method remains an accessible and effective 
treatment in diverse populations23,24. This finding is 

encouraging and aligns with other studies who 
reported similar success rates in both urban and rural 
settings18,25. Factors such as parental education, 
adherence to bracing protocols, and long-term 
follow-up require further exploration.

This study also documented a modest but significant 
positive correlation was found between the number 
of follow-up visits and final Pirani score (r=0.238, 
p=0.002). This suggests that while the number of 
casts alone does not necessarily predict final 
outcomes, frequent follow-up visits might indicate 
more complex cases requiring additional monitoring 
and interventions22. A local study reported that 
non-compliance with foot abduction splints was a 
major factor contributing to relapse18. While this 
study did not assess long-term compliance, the 
significant improvement in Pirani scores at 12 weeks 
suggests that short-term adherence to the protocol 
was well maintained. Future research should focus 
on long-term outcomes and adherence patterns to 
better understand factors influencing relapse rates.
The findings of this study have important clinical 
implications for the management of CTEV in 
resource-limited settings. The Ponseti method is 
highly effective in achieving significant correction 
within a relatively short period, even in tertiary care 
hospitals of developing countries like Pakistan. The 
fact that treatment outcomes were not significantly 
affected by socioeconomic status or residence 
indicates that the Ponseti method is an equitable 
and accessible treatment option that can be widely 
implemented. However, early intervention remains 
crucial, as higher baseline Pirani scores were 
observed in older infants, reinforcing the need for 
prompt diagnosis and treatment initiation26-28. The 
significant improvement in post-treatment Pirani 
scores underscores the efficacy of the Ponseti 
method in this population. Given the simplicity and 
cost-effectiveness of this technique, it should be 
integrated into standard orthopedic training 
programs and community healthcare initiatives to 
improve accessibility29. The role of percutaneous 
Achilles tenotomy should not be overlooked, as it 
plays a crucial role in achieving optimal dorsiflexion 
in more severe cases30.

Despite the strengths of this study, including its 
prospective design and rigorous statistical analysis, 
several limitations must be acknowledged. The 
follow-up duration was limited to 12 weeks, which 
does not allow for assessment of long-term relapse 
rates. Future studies should include extended 
follow-up periods to evaluate sustained correction 
and the impact of bracing compliance. While 
non-probability consecutive sampling was 
employed to ensure an adequate sample size, this 
may limit the generalizability of findings to other 
populations. Factors such as parental adherence to 
bracing and the role of physiotherapy 
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post-treatment were not assessed, which could 
have provided additional insights into long-term 
outcomes.

CONCLUSION
The Ponseti technique is an effective and minimally 
invasive approach for managing CTEV in children, 
leading to significant improvement in Pirani scores 
over 12 weeks. The need for percutaneous 
tenotomy was associated with higher 
post-treatment scores, indicating variability in 
treatment response. Better adherence to follow-up 
influenced outcomes, reinforcing the importance of 
regular monitoring.
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