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 ABSTRACT 
 

Objective: To determine the effectiveness of Ponseti casting in 
syndromic clubfoot 
Study Design: Quasi experimental study 
Place and duration of study: Department of Orthopedics, from 
January 2020 to December 2021. 
Methodology: Children of either sex, having clubfoot and other 
congenital abnormalities, less than one year age, without previous 
intervention with cast or surgical were included and with previous 
sessions of casting, previous surgeries, parents unwillingness were 
excluded. Photographs taken and Pirani score performed before start of 
casting. Weekly casting was done and documented. TA tenotomy was 
done in some feet and last cast performed. Last documentation and 
Pirani scoring was done. Follow up was done on 3 and 6 months. 
Recurrence and surgical procedure requirements documented. All data 
was compiled on SPSS version 20.  
Results: 50 children were included. 35 males and 15 females. 40 
bilateral and 10 unilateral feet. High Pirani scoring was recorded before 
Ponseti Casting. Different number of casts were required and TA 
tenotomies done. Pirani score showed improvement but requiring more 
casts that idiopathic clubfeet. Pre and post-Ponseti mean Pirani score was 
4.05 (S.D: ±0.82) and 2.0 (S.D: ±0.5) respectively with statistical 
significant difference (p<0.001). Twenty children developed recurrence 
and 10 required surgeries.  
Conclusion: Ponseti casting is useful in syndromic clubfoot deformity 
correction. Requires more casts, difficult but corrects deformity to a 
significant extent and recommended to use. 
Keywords: Ponseti casting, syndromic clubfoot, idiopathic clubfoot, 
Pirani score, TA tenotomy 
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INTRODUCTION 

 

Club foot or Congenital Tellipes Equinovacus (CTEV) 
is the most frequent congenital foot deformity1,2. It is 
mostly isolated deformity but it can be associated 
with other congenital deformities as well3. Isolated 
deformities can be unilateral and bilateral but 
clubfoot associated with other congenital deformities 
or syndromic club foot is almost always bilateral. 
Congenital Tellipes Equinovarus (CTEV) has been a 
significant treatment challenge. Syndromic club feet 
are difficult to treat than isolated club feet with less 
satisfactory results4. Many treatments have been 
tried with different outcomes5. Ponseti casting 

revolutionized the management in simple and 
minimally invasive way, becoming a gold stardard6 
and giving excellent results. It has made surgical 
option almost obsolete now7,8. Simple clubfeet are 
giving high percentile correction with Ponseti casting. 
Few castings can bring more than 90 percentile 
correction. Challenge is faced in difficult9 or 
syndromic feet, which are stiffer, more deformed and 
have associated abnormalities. They are hard to 
correct, require more casting10, more TA tenotomy 
rate, less success rate, have a high recurrence rate, 
and required additional surgical procedure, soon after 
casting or later to achieve significant correction11. 
Compliance of child and parents is difficult in such 
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conditions, affecting the over all outcome of the 
management.  
 

METHODOLOGY 
 

Study was carried out in Department of Orthopedics 
from January 2020 to December 2021. All children of 
either sex, having club foot and other congenital 
abnormalities, less than one year age, without 
previous intervention with cast or surgical were 
included in the study. Those with previous sessions 
of casting, previous surgeries, parents unwillingness 
were excluded. Permission for research was taken 
from hospital ethics review committee. All the 
patients with club foot who reported to OPD were 
scrutinized and syndromic children with club feet 
were selected. All such children were evaluated in 
special Ponseti clinic in.  
 Photographs were taken before starting the first 
cast. Pirani score was performed on each foot 
separately to document the extent of deformity 
before start of Ponseti casting. History, examination 
and photographs were put into a file for each 
individual child with individual number. Ponseti 
casting was started on weekly basis in out patient 
department Ponseti clinic. Pirani scoring was done 
and photographs taken every week before next cast 
and recorded in file. TA tenotomy was done in 
residual equinus in children who required it before 
last casting when other deformities got significant 
correction. Last cast was left for two weeks. After 
removal of final cast, Pirani scoring was done. 
Number of casts for each individual, TA tenotomies 
done in each case and percentage of final correction 
were recorded in file using Pirani Scoring. All children 
were put on Dennis Brown shoes following Ponseti 
casting and TA tenotomy procedure completed. 
Follow ups were done at 3 months and 6 months 
following Ponseti casting, to see recurrence rate and 
addition surgical procedure done or required for more 
correction. 
 Data entry and analysis were done at SPSS 
version 20 at 95% confidence interval and p<.05 as 
significance level. Paired t test was used to compared 
pre and post Ponseti Pirani scores. 
 

RESULTS 
 

50 children with syndromic/non-idiopathic clubfoot 
were included in the study. 35 were males and 15 
females. 40 had bilateral feet involvement and 10 
had unilateral foot involvement. Before the start of 
Ponseti casting, Pirani scoring done was 5.5 in 3 
patients, 8 had 5 score, 11 had 4.5 score, 10 had 4 

score, 8 had 3.5 score,7 had 3 and only 3 had Pirani 
score of 2.5. Twenty required 13 Ponseti casts, 13 
required 12 casts,8 required 11 casts, 5 required 10 
casts, 2 required 9 and 2 required 8 casts before 
undergoing TA tenotomy. At the end of the all 
Ponseti casting, there was significant improvement in 
Pirani scoring but at the cost of more casts than 
idiopathic clubfoot. Five children had score of 3, 10 
had score of 2.5, 20 had score of 2, 9 had score of 
1.5 and 6 had Pirani score of 1.  
 A paired t test was utilized to compare the pre 
and post ponseti Pirani score. Pre Ponseti mean score 
was 4.05 (S.D: ±0.82) while post ponseti mean Pirani 
score was 2.0 (S.D: ±0.5). A significant reduction in 
mean score was found (t (49) = 39.4, p= <.001. 
 Thirty children required bilateral TA tenotomy, 
16 required unilateral tenotomy, 10 right and 6 left 
side, and 4 didn't require TA tenotomy. After TA 
tenotomy, Pirani score further improved. Mean post 
TA tenotomy score was 1.6 (S.D: ±0.5). Nine had 
score of 2.5, 15 had score of 2, 14 had score of 1.5, 
8 had score of 1, and 4 reached to improved score of 
0.5. On subsequent follow ups, 20 children developed 
recurrence and 10 required addition surgical 
procedures to achieve significant correction.  
 
Table 1: Descriptive analysis of study population 

Total (N) 50 
Gender  
Male 35 

Female 15 
Foot involvement  

Unilateral 10 
Bilateral 40 

Surgical Procedures  
Bilateral tenotomy 30 

Unilateral Tenotomy 16 
Not required 4 

Post TA tenotomy mean Pirani score 1.6 (0.59) 
Follow up  

Recurrence 20 
Additional surgeries 10 

 
Table 2: Outcome of Ponseti Casting 

Outcome Mean (S.D) 
Pre Ponseti mean Pirani score 4.05 (0.82) 
Post Ponseti mean Pirani score 2.0 (0.5) 

 
DISCUSSION 

 

Clubfoot in syndromic babies or non idiopathic club 
foot is less commonly seen compared to idiopathic 
clubfoot. Architecture of such feet is different from 
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idiopathically deformed feet. But because these types 
of feet have other problems associated with it, they 
are normally more resistant to casting. They don't 
behave or respond to ponseti casting techniques as 
idiopathic clubfeet do because of the reason that 
their bony and soft tissue anatomy is different. 
Development of such babies is not normal. Due to 
involvement of other joints along with feet, their 
treatment becomes difficult while considering treating 
other joints also in casts or surgically. Their 
treatment is prolonged, compliance is not good, more 
recurrence rate, post conservative treatment surgery 
rate is more and unsatisfactory outcome overall. 
More complexity in treatment of syndromic clubfoot 
as led to many research work regarding its treatment 
with Ponseti casting. Ponseti casting has improved its 
treatment as in idiopathic clubfoot, but results are 
generally less promising in syndromic clubfoot, due 
to complexity in nature of the condition, associated 
abnormalities and multiple joint involvement in lower 
limbs. Different studies locally and abroad have 
mentioned outcome of Ponseti casting in syndromic 
or non idiopathic clubfoot, and most of them agree 
less favourable outcome compared to idiopathic 
clubfoot Ponseti casting. Meseguer EF and 
colleagues10 showed improved results in syndromic 
clubfoot but required more casts than idiopathic 
clubfoot, similar to our study. Abraham J and fellow 
researchers12 found out that Ponseti casting corrects 
deformity in syndromic clubfoot to an extent that 
future treatment becomes easy. Our study also 
shows correction to a greater extent. Xia B and 
colleagues3 showed that Ponseti casting was effective 
in treatment of non idiopathic clubfoot. Shah A and 
fellow researchers11 showed improved results in 
syndromic clubfoot of about 87.7%, hence to be 
quite effective, similar to ours. Jackson T and 
colleagues4 showed that syndromic clubfoot requires 
more casting to reasonably correct it as shown by us 
also. McClure PK and colleagues13 showed increased 
surgical rate due to increased failure of casting and 
revision in non idiopathic clubfoot. Capriaux AM and 
fellow researchers14 found Ponseti casting to be 
effective in non idiopathic clubfoot. Sharma PK and 
colleagues15 showed significant but incomplete 
improvement in non-idiopathic clubfeet with Ponseti 
casting comparable to our study. Richards BS and 
colleague16 found Ponseti casting to be favourable in 
non-idiopathic clubfeet but required more surgical 
intervention at later stages. Funk JF and colleagues17 
showed good results for non-idiopathic clubfoot and 
recommended Ponseti casting for it as done for 
idiopathic clubfoot. Esparza M and fellow 

researcher18 showed high rates of recurrence, need 
for surgery and bad outcome in syndromic clubfoot 
compared to idiopathic clubfoot with Ponseti casting. 
Matar HE and colleagues19 showed Ponseti casting to 
be effective but have high relapse and needed more 
number of casts in non-idiopathic clubfoot. Gurnett 
CA and colleagues20 showed non- idiopathic clubfoot 
can be treated successfully with Ponseti casting with 
low recurrence rate and surgery. Guerra-Jasso JJ and 
colleagues21 showed that Ponseti casting is first line 
and inexpensive treatment in syndromic clubfoot, 
giving excellent results and preventing further 
procedures. Zionts LE and colleague22 showed that 
Ponseti method was successful in syndromic clubfoot. 
Agarwal A and fellow researchers23 showed 
favourable results in syndromic clubfoot with Ponseti 
casting. Janicki JA and colleagues24 in their research 
revealed that Ponseti method is successful in non-
idiopathic clubfoot but less compared to idiopathic 
clubfoot.  
 Ponseti casting gives good results in syndromic 
clubfoot, as proven by several studies, and our 
studies gave near same results also. 
 

CONCLUSION 
 

Ponseti casting in syndromic clubfoot is very useful in 
correcting the deformity. Though it requires more 
casts and is difficult, but it corrects deformities in non 
idiopathic clubfoot to a significant extent. Thus 
Ponseti casting can be employed successfully and 
confidently in treatment of syndromic clubfoot. 
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