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ABSTRACT 
Background: The 1 in every 1000 infants are affected by the idiopathic club-foot. It is most commonly observed among the 
people living in the low middle income countries. 
Objective: The study was carried out to evaluate the surgical treatment algorithm in case of neglected clubfoot among patients 
admitted at tertiary care unit. 
Study design: It is a cohort based retrospective study conducted for the duration of six months from January 2022 to June 
2022. 
Material and Methods: The study was conducted on the 40 patients presented with clubfoot at the tertiary health unit, Khyber 
Teaching Hospital, Peshawar, were included. The patients mean age was 11 years. The range of patient’s age was from 3 to 25 
years. 13 patients went through bilateral intervention. And among these 40 patients there were 15 had received unilateral 
intervention for each foot. The basic features of the patients were recorded. There were 3 groups made containing operated 
clubfeet patients, first group included 15 patients, second and third group included 12 patients each. 
Results: There were 29 patients that received only one follow-up visit. The patients visited their doctors for the first year after 
surgery but then the visiting attendance became irregular afterwards. The altered ICFSG data was compared for only those 
patients that completed at least three follow-up visits. The variation between the score of participants between group 1 and 2 
was not significant statitically.  
Conclusion: In case of neglected club-foot condition, PMR has shown excellent to fair results in patients especially children. 
Therefore, it can be proposed that PMR can be used to lessen the burden of neglected club-foot in the LMICs as it also has no 
side effects. There is a strong link between age and the surgical outcomes so the treatment must be done as soon as possible.  
Keywords: Club-foot, PMR, ICFSG data, surgical outcomes. 

 

INTRODUCTION 
The 1 in every 1000 infants are affected by the idiopathic club-foot. 
It is most commonly observed among the people living in the low 
middle income countries1-2. The 80–91% of such live-births take 
place in low or middle-income countries (LMICs). Idiopathic 
clubfoot is also known as congenital talipes equinovarus. It is the 
most prevalent musculoskeletal congenital abnormality. It require 
extensive orthopedic care. The muscular and bone level tendinous 
structures are representative of the idiopathic foot disease3-4. The 
midfoot cavus, hindfoot varus, and a hindfoot equinus are 
commonly observed in the idiopathic-club foot. This creates the 
common perception of a foot twisted inward with the sole 
positioned vertically rather than horizontally. In the developing and 
developed countries, the gold standard treatment for the club-foot 
idiopathic are the non-operative Ponseti. These become more 
effective if stared before the walking age-period. However, access 
to quality care is still a problem in LMICs5-6. In LMICs, only 15% of 
affected children have access to treatment, because of the scarcity 
of the health resources and availability of the orthopedic near the 
residence. The clubfoot develops into a neglected clubfoot if it is 
delayed or not initiated before the walking age of the child. It put 
the youngster at risk for decreased mobility, painful feet and 
restricted access to school7-8. Additionally, it has an effect on the 
child's social context. It decrease the family's standard of living. 
Due to loss of productivity it also burdened the community where 
the effected person reside. The surgical treatment are the ultimate 
solution of the neglected clubfoot. The limited and insufficient 
information is present in literature on the effects of surgical 
treatment for untreated clubfoot9. Because of the lack of the 
resources in the LMIC there is almost scarce data about the club-
foot patients is available. The need of the hour is to evaluate the 
long-term outcomes of the surgical treatment.   
 The study aimed to evaluate the results of surgical treatment 
in the patients with neglected clubfoot in Pakistan10. 
 

MATERIAL AND METHODS 
It is a cohort based retrospective study conducted for the duration 
of six months from January 2022 to June 2022. The 40 patients 

with idiopathic club-foot admitted at the tertiary care unit Khyber 
Teaching Hospital, Peshawar, were included in this study. The 
ethical and review board committee of the hospital approved the 
study. The included patients willingly signed the consent. The 
mean age of the patients was 11 years. 13 patients went through 
bilateral intervention. The basic features of the patients were 
recorded. There were 3 groups made containing operated clubfeet 
patients, first group included 15 patients, second and third group 
included 12 patients each. The Laaveg-Ponseti score was 
measured and analyzed, it was categorized as excellent, good and 
fair. The score was found to be excellent in case of group 1 as 
compared to other two groups. Post-hoc subunit analysis was also 
carried out by using Dunn’s test and data was shown below, the 
social questionnaire showed that the patients after two-year follow-
up managed to wear normal shoes. 
 

RESULTS 
The 40 patients presented with clubfoot at the tertiary health unit of 
our institute were included. The mean age of the patients was 11 
years. The range of patient’s age was from 3 to 25 years. 13 
patients went through bilateral intervention. And among these 40 
patients there were 15 had received unilateral intervention for each 
foot. The basic features of the patients are described in table no.1. 
There were 3 groups made containing operated clubfeet patients, 
first group included 15 patients, second and third group included 
12 patients each. The percentages were calculated and these refer 
to the extent of feet operated. The patients were asked to follow-up 
after their surgery, however among them there were 5 patients 
who didn’t receive follow-up visits. There were 29 patients that 
received only one follow-up visit. The patients visited their doctors 
for the first year after surgery but then the visiting attendance 
became irregular afterwards. The attendance ratio of the patients 
in three groups is also described in the table no.1.  
 The altered ICFSG data was compared for only those 
patients that completed at least three follow-up visits. The variation 
between the score of participants between group 1 and 2 was not 
statistically significant. The Laaveg-Ponseti score was measured 
and analyzed, it was categorized as excellent, good and fair. The 
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score was found to be excellent in case of group 1 as compared to 
other two groups.  
 Post-hoc subunit analysis was also carried out by using 
Dunn’s test and data was shown below, the social questionnaire 

showed that the patients after two-year follow-up managed to wear 
normal shoes. 

 
Table 1: The baseline features and the follow-up of patients  

 Group 1 (posteromedial 
release ) 

Group 2 PMR plus bony 
intervention  

Group 3 PMR plus 
triple arthrodesis  

P value  

Feet operated  15 12 12  

Gender male and female (%) 10 male;5 female 7 male;5 female 12 male; zero female   

Age (average) 9.1  10 23 0.0001 

Subtypes of intervention      

PMR 13 (86%) - -  

PMR plus TATT 4 (13%) - -  

PMR plus cuboid - 8 (66%) -  

MTI and PMR - 2 (16%) -  

PMR plus MTI plus cuboid plus cuneiform  - 4 (33%)   

Follow-ups attendance      

2 months  5 (15%) 1 (8%) -  

4 months  8 (53%) - -  

12 months 8 (53%) - -  

1.5 years  13 (86%) 9 (75%) 12 (100%)  

Modified scores of ICFSG      

2 months  5 (3-5) 8** -  

4 months  5 (3-5) - - 0.54 

12 months  6 (3-6) - -  

Laaveg-Ponseti test score average (SD) 80.1 (22.3) 79 (11) 34.8 (1.1)  

Excellent (91-100) n 6 (40%) 1 (8.3%) -  

Good (81-90) n 3 (20%) 1 (8.3%) -  

Fair (71-80) n 1 (6.6%) 3 (25%) -  

Poor (less than 70) n 2 (13%) 1 (8.3%) 12 (100%)  

1.5 years follow-up Laaveg-Ponseti test score, 
median  

86  77 33 0.004 

Post-hoc subunit data study by using bonferroni 
correction 

    

Group 1 versus 2    1.0000 

Group 1 vs 3    0.0231 

Group 2 vs 3    0.0015 

 

DISCUSSION 
The study evaluates the surgical treatment algorithm in case of 
neglected clubfoot among patients admitted at tertiary care unit. 
Data of 40 patients was taken for analysis. Patients were fully 
aware of the study, and written consent was taken from them11-12. 
The patients were divided into three groups as described in table 
no.1. The retrospective investigation was carried out to find certain 
social, structural and functional results among patients that 
neglected clubfoot disease and were admitted to tertiary care unit. 
The children that received PMR reported good results irrespective 
of any additional bony intervention13. In case of triple arthrodesis, 
the results were not so good enough. There are multiple 
techniques used for surgeries, and also because of multiple 
inclusion criteria it becomes very complicated to study the 
outcomes and comparisons after performing surgical treatment. 
Similar is the case of Ponseti and surgical attention in case of 
LMICs it becomes very difficult to compare the results. Our studies 
match the previous findings carried out where the evaluation of the 
outcomes was made for neglected club-foot after the surgery14. 
 There were quite promising outcomes when Ponseti 
treatment was given to children, therefore its high standard was 
maintained in out studies as well. The surgical algorithms that were 
used in LMICs were in accordance with the algorithms we 
proposed in our studies15-16. We proposed that the Ponseti 
treatment can’t be available all the time or it is not possible that this 
treatment is feasible every time. The number of untreated clubfoot 
cases was quite high, most of the patients were enrolled in 
schools, so after treatment their social status and their confidence 
level will be high and this will have a positive effect on them17.  
 As per previous studies it was found that in the case of 
LMICs the results were comparable after PMR surgery.  Our data 
is in accordance with the previous study and it reconfirms that the 
patients receiving Ponseti treatment have good outcomes. In case 

of previous studies18-19, the Laaveg-Ponseti scores were 92% and 
79%, and in case of our results it was 86% and 77% which is 
slightly less than the other studies.  
 If we compare our results with the previous studies, the data 
from developed countries match our findings where triple 
arthrodesis was considered as a salvage technique for the patients 
of neglected club-foot and there were bad functional outcomes in 
the patient’s groups20. However, further studies are required to 
look for the association between triple arthrodesis and surgical 
outcome. There were some patients that needed additional bony 
intervention after the PMR as they have a bean shaped foot, a 
form of residual deformity. However, it was stated that by previous 
studies that the decision was made based on a complete clinical 
analysis instead of the age of the patients. Our data also assures 
this policy. As per previous studies it was shown that the ideal age 
at which surgery for club-foot can be done couldn’t be found. As 
per previous study, there is no link between age of the patients and 
the outcomes of surgery. The modified Abrams;’ criteria was used 
as the outcome evaluation score, and such results were very 
complicated to compare. In our study it was found that the age of 
the patient and the surgical outcome had a strong association at 
the 1.5-year follow-up. Which can support the point that club-foot 
condition should be treated as soon as possible as it can get 
worsen with the passage of time21-22.  
 Similar findings were obtained by many other authors as well 
who stated that the neglected clubfoot condition will have worse 
outcomes. However, there were certain short comings in our study 
as this study was only based on data taken from single tertiary 
care unit. So limited population based study was carried out. The 
sample size was quite small; therefore, reliable comparison 
couldn’t be made. The follow-up time was 1.5 years in this study 
that’s why it was impossible to get the analysis for comparison of 
puberty and outcome. Moreover, there were no pre-operative 
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scores that’s why it was difficult to make comparison of the 
results23.  
 

CONCLUSION 
In case of neglected club-foot condition, PMR has shown excellent 
to fair results in patients especially children. Therefore, it can be 
proposed that PMR can be used to lessen the burden of neglected 
club-foot in the LMICs as it also has no side effects. There is a 
strong link between age and the surgical outcomes so the 
treatment must be done as soon as possible. The ultimate decision 
of intervention should be only made by the surgeon operating the 
patient based on operative outcomes and evaluation. However, 
more studies are required to look for the best possible role of triple 
arthrodesis and its impact on decreasing the burden of neglected 
club-foot among children.  
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