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Abstract: Background: The Congenital Talipes Equino Varus (CTEV) or Clubfoot is a common congenital deformity of the foot. The  

incidence of Clubfoot is 1 per 1,000 live births with  approximately 50% having  bilateral. The ratio of male and female is 2.5:1. In 

unilateral cases, there was a right sided predominance. The real cause of Congenital Talipes Equino Varus is still unknown. The aim of 

treatment is to obtain anatomically and functionally normal feet. Clubfoot has been treated by serial manipulation and plaster casts. 

The  disadvantages of surgery are high complication and recurrence. Aim: The aim of this study is to evaluate the results of Ponseti 

technique in the management of Clubfoot. Objectives: The objective is to identify the cases of Club foot & to assess the deformity 

correction by Pirani scoring system. Place and Duration:  Study were done in Orthopaedics OPD at Agartala Government Medical 

College & GBP Hospital Between December 2014 to June 2016. Material & Methods: Between December 2014 to June 2016, total 63 

cases of Clubfoot of age upto 1(One year) were enrolled in Orthopaedics OPD at Agartala Government Medical College & GBP 

Hospital.  Among these, 3 cases were syndromic and excluded. Others 7 cases were drop out during the period of treatment could not be 

followed up. Results:  In our study Ponseti method proved successful, with all the children achieving an excellent outcome when 

evaluated by Pirani scoring system. Conclusion: Ponseti method is effective in correction of idiopathic clubfoot in children up to 12 

months of age. 
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1. Introduction 
 

The Congenital Talipes Equino Varus (CTEV) or Clubfoot 

is a common congenital deformity of the foot. The term 

Talipes Equinovarus is derived from Latin: Talus (ankle) and 

Pes (foot); Equinus : “Horse like” (the heel in plantar 

flexion) and Varus : inverted and adducted
1
. The incidence 

of clubfoot varies widely with race and sex
2
. The overall 

estimated incidence of Congenital Talipes Equino Varus is 1 

per 1,000 live births with approximately 50% having 

bilateral Clubfeet
3
. First degree relatives have 20 times 

higher incidence than expected incidence in general public
4
. 

The ratio of male and female is 2.5:1 and 24.4% of affected 

individual have a family history of Congenital Talipes 

Equino Varus
5
. In those with unilateral deformity, there was 

a right sided predominance 
6
. 

 

The real cause of Congenital Talipes Equino Varus is still 

unknown. However, there are some key factors including 

genetic factors, histological anomalies, vascular anomalies 

and intrauterine factors which give some clue about the 

aetiology
7
. Some cases are associated with neuromuscular 

disease, chromosomal abnormalities, different syndromes or 

extrinsic causes, others occur in otherwise normal infants 

and are classified as Idiopathic Congenital Talipes Equino 

Varus. The later is a common but still not fully understood 

disorder. Diagnosis is mainly based on clinical evidence
8,9

. It 

is always recognizable at birth but with recent advances it is 

now frequently diagnosed at 18 to 20 weeks of gestation by 

ultrasound
10

. 

 

The aim of treatment is to obtain anatomically and 

functionally normal feet in all patients
11

. Clubfoot has been 

treated by manipulations, plaster casts, strapping, splintage 

and surgery
12

. Among these, Kite’s method of manipulation 

& casting has been popular among Orthopaedic surgeons. 

Recently Ponseti’s method of manipulation & serial casting 

has been shown to be successful reporting good results at 

short term follow up in infants where treatment was started 

within first few months of life
13-15.

 . There is nearly universal 

agreement that the initial treatment of the Clubfoot should be 

non-operative regardless of the severity of the deformity. If 

there is no improvement then most of the Surgeons prefer 

postero-medial release (PMR) of the soft tissues. The 

primary disadvantages of postero- medial release are high 

complication and recurrence (13-50%) 
16-22

. Most of the 

authors have concluded that extensive surgery is not the 

right approach to management of Congenital Talipes Equino 

Varus
16-22

. Conservative treatment of Clubfoot is an accepted 

practice and has been reported to result in good correction 

ranging in 50-90% of cases
14

. Treatment should be started 

early to ensure better outcomes allowing optimal growth of 

bone (particularly talus) and maintenance of joint mobility
18-

22
. 
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2. Methodology 
 

Ethical approval was taken from Institutional Ethical 

Committee, Agartala Government Medical College. 60 cases 

entered during december 2014 to june, 2016 after explaining 

the study protocol and possible necessity for Achilles 

tenotomy and foot abduction Orthosis till the age of 4 years. 

Appropriate Informed consent was taken from the parents. 

All details of the parents and baby was recorded. 53 children 

completed serial castings with or without Achilles tenotomy 

and were given foot abduction Othosis and were followed 

up. Outcomes of management of Congenital Talipes Equino 

Varus of the baby were assessed by Pirani score system. 

 

3. Results 
 

63 cases were enrolled at out-patient department of 

Orthopaedics between the period December 2014 to June, 

2016. Among these 63 cases 3 cases were Syndromic and 

excluded from the study. 60 cases were Idiopathic variety. 

Out of these 60; 53 cases could be followed, the other 7 

cases could not be followed due to drop out and were only 

used for epidemiological data. 

 

Table 1: Total number of cases registered during the study 

period 
Type No. of Cases Percentage 

Idiopathic 60 95% 

Syndromic 03 5% 

 

Table 2: Showing ratio of male and female 
Sex No. Of cases Percentage 

Male 38 63% 

Female 22 37% 

 

Table 3: Side Distribution 
Involvement No. of cases Percentage 

Bilateral 29 48% 

Unilateral 31 52% 

 

Table 4: Ratio of right and left side 
Side No. of cases Percentage 

Right 21 68% 

Left 10 32% 

 

Table 5: Family History 
History No. of cases Percentage 

Positive 2 3.3 % 

Negative 58 96.7% 

 

Table 6: Age Distribution 
Age group No of cases Percentage 

Day 1 - 3 months 35 59% 

4-6 months 11 18% 

7-9 months 6 10% 

10-12 months 8 13% 

Total 60 100% 

 

 

 

 

 

 

Table 7:  Showing distribution of age in relation to Pirani 

score and casts 
Age Group No. of feet Mean Pirani score Mean cast 

Day1-3 months 47 4.79 6 

4-6 months 17 5 8.5 

7-9 months 7 4.35 8.28 

10-12 months 8 3.87 9.75 

Total 79 4.5  

 

Table 8: Showing number of tenotomy required 
Tenotomy No. of feet Percentage 

Yes 44 56% 

No 35 44% 

 

Table 9: Age- wise Tenotomy 
Age Group Tenotomy Percentage 

Day 1 to 3 months 18 38.2% 

4 to 6 months 13 76.4% 

7 to 9 months 5 71.4% 

10 to 12 months 8 100% 

 

Table 10: Relationship of initial Pirani score with Pirani 

score at 3
rd

 months, 6 months and 1 year follow up 

Age Group 

Mean 

initial 

Pirani 

Score 

Mean Pirani 

Score at 3rd 

months 

Follow up 

Mean 

Pirani 

Score at 6th 

months 

follow up 

Mean 

pirani 

score at 1 

year 

follow up 

Day 1 to 3 months 4.79 0 0 0 

4 to 6 months 5 0 0 0 

7 to 9 months 4.35 0 0 0 

10to 12 months 3.87 0.18 0.37 0 

Total 4.5 0.045 0.09 0 

 

Table 11: Showing complication 
Complication No. of cases Percentage 

Skin abrasion 7 13.13% 

Skin blister 0 0% 

Slippage of cast 2 3.77% 

 

Table 12: Showing outcome 
Results No. of feet Percentage 

Excellent 79 100% 

Good 0 0 

Poor 0 0 

 

 
 

Figure: Showing-  AP view of right Clubfoot with decrease 

in talo-calcaneal angle (left) & Talo-calcaneal angle of 

normal left foot (right) 
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Figure: Initial clubfoot deformity (Rt Foot) 

 

 
Figure: After final cast (Rt Foot) 

 

4. Discussion 
 

Non-surgical management of clubfoot is the preferred 

method of initial management of the deformity in all over 

the world. Ponseti’s method has been shown to be an 

effective method for the treatment which includes serial 

corrective manipulation a specific technique of cast 

application, a possible percutaneous tenotomy and a specific 

brace. 

 

Recently, several studies of the Ponseti method have shown 

excellent results and has become accepted because extensive 

open surgery is commonly associated with long term 

stiffness and weakness which is avoided by the Ponseti 

technique. However, the literature contains primarily short-

term follow up studies while long term follow up are scarce. 

The present study evaluates the efficacy of Ponseti method 

in children up to 1 year age. 

 

Patient Profile: 53 children with Idiopathic Congenital 

Clubfoot completed the study from December 2014 to June, 

2016. Total no of clubfoot was 79. All the patients were of 

age 1 week -12 months at initial casting.  Mean age of the 

group was 3.95 months. Several authors have studied 

whether the initial age at presentation impacts the result of 

treatment. Abdelgawad et al
26

 reported a 6.6% failure rate in 

patients who presented late for treatment (mean age, 36.3 

weeks). Other report have suggested age at presentation does 

not affect the end result of treatment. Morcuende et al
25

 had 

retrospectively analyzed the records of 157 patients (256 

clubfeet).  These were from the period 1991-2001 (11 

years). Although the mean age of the children of this study 

has not been mentioned, 81% of children were younger than 

6 months and 29% were older than 6 months. Herzenberg et 

al conducted a study with 27 patients, all under age of 3 

months, undergoing Ponseti method of casting. This was 

compared to a control group of 27 patients who underwent 

conventional method of casting. In the study conducted by 

Lehman et al
24

, 30 children 45 feet were treated by Ponseti 

method. The mean age at presentation was 8.2 weeks (range 

0.5-40 weeks). This study divided the patients into two 

groups based on the success of treatment – group 1: who 

were given foot abduction orthosis after successful treatment 

and group 2: who had unsuccessful casting. The mean age of 

group 1 was 8.2 weeks and group 2 was 34 weeks. All 17 

patients who presented for treatment after walking age 

achieved full correction in the Lourenco et al
27

 work, and 

good results were achieved in a previous study that consisted 

of babies whose average age was 5 months. We found no 

relation between final outcome and patients age at 

presentation, but an increased number of casting was needed 

if the age of the children increased at the time of initiation of 

casts.  There were 38 males and 22 females in the present 

study and male: female ratio is 1.7:1. Morcuende et al
25

 

reported a male: female ratio 2.13:1.Ponseti found the 

incidence six times higher among males
28

. The United 

Kingdom talipes study
29

 showed a male: female ratio 2.3:1. 

Lochmiller et al
5 

showed that CTEV occurs more often in 

males than in females. The male preponderance found in this 

study is in agreement with other studies. 29 cases were 

bilateral clubfeet (48%) and 31 had unilateral deformity. 

Among unilateral cases 21(68%) had right sided and 10 

cases (32%) had left sided deformity. In Morcuende et al
25

 

study, 99 out of 157(66.1%) were bilateral clubfeet and 58 

(36.95%) were unilateral. In lehman et al
24

 series, the 

distribution of unilateral and bilateral cases was equal.  In 

Wynne et al
30

 series50-70% of cases are bilateral. The right 

foot was more affected in our study. In the study of Boo and 

Ong 
31

 left foot was more commonly affected. In contrast, 

Byron and Wallander
32-33

 reported right unilateral are more 

common. 

 

Antenatal History: 55 patients, 92% were born by vaginal 

delivery and 5 cases by caesarean section. The reason for 

caesarean section was maternal pregnancy induced 

hypertension in one cases and breech delivery in 2 cases. 

Hippocrates had suggested that the foot held in equinus 

position by the external uterine compression and oligo-

hydromnios. However Turco
23

 had refuted this view and 

suggested that it is unlikely that such increase pressure 

would repeatedly produce the same deformity, especially 
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when there is plenty of room in the uterus at the time that a 

clubfoot develops (first trimester). In our study no any 

definitive conclusions to be drawn due to small sample size. 

The finding from this study shows that 60 cases were 

Idiopathic while 3 cases were Syndromic. This is similar to 

findings by Zosia
34

 that Idiopathic CTEV is by far the most 

common. Tachdjian
35

, reported that clubfoot affects both 

siblings in 32.5% of monozygotic twin but in only 29% of 

dizygotic twin. A history of a relative having idiopathic 

CTEV is common although the heritability varies between 

populations. Only 2 cases had a family history of CTEV in 

this study. The mean age at the initiation of treatment for 53 

patients (79 feet) was 3.95 months; range 1 week to 12 

months. The number of casts per foot in our study was 3 to 

12 (average 8.1). In a series Ponseti et al
36-37

, the number of 

casts per foot was five to ten (average 7.6). In another study 

by Laaveg et al
38

, the mean no of casts during their treatment 

was seven. The mean initial Pirani score was 4.5(out of 

maximum score 6). After full correction the final score was 

found to be 0 and the mean change of score was found to be 

4.5.  The mean value of Pirani score at three months follow 

up was 0.045. At the six months follow up, the Pirani score 

was 0.09 signifying mild increase in deformity. At 12 

months it was 0. In Lehman series
24

, Pirani score changed 

from 4.6 to 0.6 in mean 5.3 casts. The mean casts in our 

study is higher. In our series, tenotomy was required in 56% 

cases( 38.2% of cases of day 1to 3 months age group; 76.4% 

cases of 4-6 months ; 71.4% cases of 7-9 months age and 

100% cases of 10-12 months age group,) this means that 

tenotomy was required in those patients whose age was 

more at the time of initial treatment. Porecha et al
39

 

performed tenotomy in 97% of cases while Bor et al
40

 

performed tenotomy in 92.3%. In the retrospective study by 

Morcuende et al
25

, correction was obtained in 98% cases. 

Corrction was obtained in up to 7 casts. 90% of patients 

required 5 casts for correction. Tendoachilles tenotomy was 

done in 86% of the cases. The 100% correction obtained in 

our study may be due to smaller size sample (n= 79) 

compared to Morcuende et al study (n=256). Another factor 

that might have played role is that the end point for casting 

in our study was correction of the deformity irrespective of 

the number of casts taken to achieve the same. The number 

of casts required for correction ranged from 3 to 12. The 

mean number of casts required was 8.1 casts which is higher 

as compared to Morcuende series. An increase in deformity 

was noted by Pirani scoring.  Increase in deformity, relapse 

occurred in 2 feet. These relapsed feet was corrected by 

corrective casts.  In the relapse group, the mean age was 12 

months while the mean age for the entire study was 3.95 

months. Thus, in our study, age at initiation of treatment was 

found to be a risk factor for relapse. In this group, parents 

reported irregular use of the foot abduction orthosis. The real 

impact of this fact was not quantitatively assessed but might 

have contributed significantly to relapse of the deformity. 

Relapse appears related to non-compliance in wearing the 

orthosis, since all of these cases reported decreased duration 

of orthosis wear per day. In Lehman et al
24

 study, 27 out of 

38 feet were compliant with the orthosis and had good 

results at three months follow up. He found that the 11 feet 

of the non-compliant patients had good results as well at 

three months follow –up. In the retrospective study of 

Morcuende et al
25

, clubfoot correction was obtained in 253 

out of 256 feet(98%).Of the patients who had initial 

successful correction, deformity relapsed in 10%.He found 

that this relapse was not related significantly to age at 

presentation, previous unsuccessful treatment , or the 

number of casts required for correction. He found that 

relapse were associated with non-compliance with foot 

abduction brace. Non-compliance was associated with a 17 

times greater odds of relapse compared with compliance. 

The more the age at the time of initiation of treatment may 

need more number of casts for full correction and have a 

higher tendency for recurrence. Another factor contributing 

to the recurrence is the noncompliance with the use of foot 

abduction. Long –term studies are needed to follow the 

patients and to determine incidence of recurrence. In all the 

cases groin-toe casts were applied in our study. There were 7 

cases of abrasion as a result of casting. This was due to 

inadequate cast padding. Healing of these abrasion can be 

aided by application of neomycin powder. Cast slippage 

occurred in 2 cases is due to loose cast and flexion at the 

knee was suboptimal. This can be prevented by meticulously 

adhering to the details of casting. No major bleeding 

occurred from tenotomy site. 

 

In our study Ponseti method proved successful, with 100% 

of cases (79 Clubfoot) achieving  an excellent to good 

outcome when evaluated by the  Pirani scoring system. 

Porecha et al reported an excellent to good outcome in 

86.56% of cases. In a report by Bor et al, the Ponseti method 

proved largely successful, with 89.2% achieving a good 

outcome. Ippolito et al compared babies treated with 

different protocols (Ponseti and Marino-Zuco method). In 

Ponseti group, 785 of the feet achieved excellent or good 

results compare with only 43% in the Non-Ponseti group. 

 

From this study it appears that CTEV in children upto 1 year 

can be successfully corrected by Ponseti method. This 

correction can be achieved with larger than usual number of 

casts and with tendoachilles tenotomy. Persisting with 

casting in spite of slow correction may be successful up to 

12 casts. Higher age of the patient necessarily does not mean 

that the deformity is resistant to correction but may 

necessitate a more prolong casting period. Tendoachilles 

tenotomy can be done safely without any adverse effect. 

 

5. Conclusion 
 

Ponseti method is effective in correction of idiopathic 

clubfoot in children up to 12 months of age. The number of 

casts needed for correction higher in older age groups. 

Persisting with castings despite slow correction yielded 

correction in upto12 casts. Higher age of the patient may not 

necessarily mean that the deformity is resistant to correction 

but may necessitate a more prolonged casting period. 

Tendoachilles tenotomy may be needed in a significant 

number of these cases. Tendoachilles tenotomy can be safely 

done up to 12 months of age with no apparent adverse effect 

apparent at three-month follow-up. Relapse of deformity 

was found to be more related to the non-compliance to foot 

abduction orthosis and the age of the patient at the time of 

initiation of casts. Strict adherence to the casting technique 

helps in successful correction. Compliance on the parents 

part in the use of foot abduction orthosis is essential to 

prevent the relapse of deformity. The most common cast-
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related complications were skin abrasions and cast slippage 

due to loosening and these respond well to simple treatment. 
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