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Abstract: Background: Clubfoot is not an embryonic malformation. A normally developing foot turns into a clubfoot during the 

second trimester of pregnancy. Therefore, like developmental hip dysplasia and idiopathic scoliosis, clubfoot is a developmental 

deformation. Understanding the pathomechanics and treating successfully clubfoot has always been unsolved mystery for modern 

medicine. Clubfoot is usually diagnosed immediately after birth simply by looking at the foot. Most Orthopaedic surgeons have agreed 

that the initial treatment of a clubfoot should be nonsurgical and start as soon as possible after birth. Pirani et al has developed a 

reliable and valid method of clinically assessing the amount of deformity present in an unoperated congenital clubfoot less than 2 years 

of age. It allows the treating practitioner to know how patient is responding to treatment, to know when tenotomy is indicated, and to 

reassure parents regarding progress. Material and method:  The subjects included in the study were consecutive patients presenting with 

Idiopathic CTEV attending Orthopaedic OPD from December 2014 to December 2015. Results: In total there were 25 children (38 feet) 

presented with idiopathic clubfoot deformity, treated by Ponseti technique. Most of the children were below 6 week of age. When 

mobility of feet was analysed with respect to different Pirani Score groups, It was also found that mean Pirani Score of supple and rigid 

feet were 4.76 and 5.5 respectively. The more severe the initial deformity higher Pirani Score, the more casts were required to obtain 

correction. Conclusion: The study clearly showed that age at initial presentation, quality (mobility) of foot and Pirani Score at 

presentation, has a direct bearing on final results.  
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1. Introduction 
 

Club foot, also called congenital talipes equinovarus 

(CTEV), is a congenital deformity involving one foot or 

both. Clubfoot is usually diagnosed immediately after birth 

simply by looking at the foot. Most orthopaedic surgeons 

have agreed that the initial treatment of clubfoot should be 

nonsurgical and started as soon as possible after birth. A 

variety of manipulations, splinting, strapping, bracing, and 

casting techniques have been advocated in an attempt to 

achieve correction of the deformity
1-12

. Although some 

success with nonsurgical treatment has been reported in the 

literature, results have often been less than optimal, with 

partial corrections, recurrence and other complications
2,13-16

.  

 

Large number of patients coming to our centre from nearby 

districts, the unsatisfactory results associated with complete 

soft tissue releases at ten to fifteen years of follow-up
17,18

 

and good to excellent results by Ponseti technique reported 

by many authors
12,17,19-23

 encouraged us to study the subject 

with the aim of  assessing the efficacy of Ponseti technique 

in correcting CTEV deformity of foot, determining the type 

of clubfoot best suited for this technique and to minimize the 

surgical and anaesthetic exposure. The lacunae, 

disadvantages and sequel of Ponseti technique were also 

looked for. 

 

Clinical assessment has been the oldest method of assessing 

the deformity. Initially, Ponseti and Smoley
2
 described an 

assessment method, which was purely subjective and based 

on the severity of the deformity and flexibility of foot. Pirani 

et al
23

 has developed a reliable and valid method of 

clinically assessing the amount of deformity present in an 

unoperated congenital clubfoot less than 2 years of age. It 

allows the treating practitioner to know how the patient is 

responding to treatment, to know when tenotomy is 

indicated, and to reassure parents regarding progress.  

 

The Pirani severity scoring system registers the deformity of 

six different components of the clubfoot, comprising of two 

Scores i.e. Midfoot Score and Hind foot Score, scoring six 

clinical signs, each component is given a Score of 0, 0.5 or 

1.0 

 

Midfoot Score  

Three signs comprise the Midfoot Score (MS), grading the 

amount of midfoot deformity between 0 and 3.Curved lateral 

border, Medial crease, Talar head coverage 

 

Hind foot Score 

Three signs comprise the Hind foot Score (HS), grading the 

amount of hindfoot deformity between 0 and 3.Posterior 

crease, Rigid equine, Empty heel Consequently, the total 

Score is from 0 to 6 points, with 6 representing the most 

severe deformity. In the present study we have used Pirani 

severity scoring system for assessing clubfoot deformity. 

 

2. Material and Method 
 

The study was conducted on 38 feet of 25 consecutive 

patients presenting with CTEV attending Orthopaedic OPD 

from December 2014   to December 2015. Use of Pirani 

Score 
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Every clubfoot under Ponseti management was “Scored” at 

each week for HS, MS, and TS (Total Score).The scores 

were plotted on a graph to know how the foot was 

recovering on the treatment. Achilles Tenotomy was 

indicated when HS>1, MS>1 and the head of the talus was 

covered. After calculating Pirani Severity Score at initial 

presentation and at weekly interval during follow up, it was 

noted in proforma specially made for it.  

 

Categorization of feet 
The feet were then classified into three categories with 

respect to the severity of the deformity on basis of initial 

Pirani Score. 

Group I -Feet with a Pirani Score of 1.5 to 2.5 points 

Group II -Feet with a Pirani Score of 3 to 4.5 points 

Group III -Feet with a Pirani Score of 5 points or more

  

 

Treatment Regimen  
The Ponseti technique

24,25
 was used at our institution. The 

patients returned in 5 to 7 days and the casts were removed. 

The mobilization and casting were continued at each visit, 

with simultaneous correction of the cavus, adduction 

deformity and heel varus. The equinus was not addressed 

until all other deformities were corrected, and the foot was 

able to be abducted 50
0
 to 60

0
 on the talus. A simple 

percutaneous tenotomy of the Achilles tendon was 

performed if residual equinus was observed i.e. after the 

abduction of the foot and the varus deformity of the heel 

have been corrected. 

 

After the last cast was removed and once all deformities 

were corrected, the patients were given foot abduction brace 

(FAB). Patients were evaluated every 15 days until the age 

of six months and then every month after initial completion 

of treatment to encourage parental compliance to FAB and 

to evaluate maintenance of correction. 

 

3. Observation and Statistical Analysis 
 

The present study was carried out in Department of 

Orthopaedics, JLN Medical College & Associated Group of 

Hospitals, Ajmer Rajasthan. The subject included in the 

study were consecutive patients presenting with Idiopathic 

CTEV attending Orthopaedic OPD from December 2014 to 

December 2015.In total, there were 25 children (38 feet) 

presenting with idiopathic clubfoot deformity, and treated by 

Ponseti technique. 

 

Most of the children were below 6 weeks of age. The 

youngest patient in the series was of 3 weeks, while oldest 

was of 26 weeks. Treatment was initiated at a mean age of 

9.08 weeks (range - 3 to 26 weeks). Treatment was started at 

less than three months of age in 20 patients (80%). In only 3 

patients, treatment was initiated at more than 18 weeks of 

age. Males predominated, constituting about 72% of the 

sample population. The male to female ratio in the series 

was 2.5: 1. Of the 25 patients, 12 (48%) had unilateral and 

13 (52%) had bilateral involvement. In unilateral series, 

right side was found to be more commonly involved (52%) 

when compared to left (48%). Two patients out of 25 had 

positive family history for similar deformity of foot. Sibling 

and parent involvement was found in one case while 

grandparent and cousin involvement was found in the other 

case. 

 

Foot was classified into supple type, if manual reduction was 

possible and rigid type where manual reduction was 

impossible. By this method 66% feet were rated as supple 

and 34% as rigid at the time of initial presentation. Two 

children (8%) were treated with a cast before initial 

presentation at our institute with a mean of 7.8 casts (range, 

5 to 10 casts) having been applied. No patient had any 

corrective surgery before presentation. 

 

Showing Pre-Treatment Pirani Scores (According to 

Pirani) 

 
  

The deformity was classified according to Pirani Scoring 

System into 3 groups. Group I with a score of 1.5 - 2.5 

points was not seen in any foot (0%), Group II category with 

a score of 3 to 4.5 points was seen in 13 feet (34%) and 

group III the most common category with a score of 5 points 

or more was seen in 25 feet (66%).In the present study 

majority of the feet (66%) were having pretreatment Pirani 

Score between 5 or more. 

 

In Feet classified in Group II and Group III, mean Pirani 

Score was 4.13 and 5.42 respectively. Overall, mean Pirani 

Score for all feet was 5.01.On comparing Pirani score with 

age at presentation, it was found that patients  presenting 

early after birth were having mild or moderate deformity 

belonging to group I and group II while patients presenting 

late were having more severe deformity belonging to group 

II and group III. 

 

Patient presenting in the early age belonged to group I and 

II,and were of supple variety while those patients presenting 

late were in group II and III and of rigid variety. It was also 

found that mean Pirani Score of supple and rigid feet were 

4.76 and 5.5 respectively. 

 

In group II with score of 3-4.5 points, 1 foot (8%) underwent 

percutaneous tenotomy, while in group III with score of 5 

points, 13 feet (52%) required tenotomy. Total of 14 (37%) 

of the 38 clubfeet underwent percutaneous Achilles 

tenotomy to correct residual equinus deformity. It was also 

found that mean Pirani Score of tenotomy feet 5.35 was 

higher than non-tenotomy feet 4.81.  

 

There were 15 complications among all the casting 

performed, constituting 39% of total feet. Majority of 

complications were minor erythema 40% seen in young 

neonates that may be due to soft skin followed by blisters in 

33%. No infections, skin necrosis, neurovascular 

compromise or bleeding were observed even in post 

tenotomy period. 
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4. Results  
 

At end of the study, we observed that 84% patients showed 

good results with Pirani score < 1.5, fair in 4%, and poor 

results observed in 12% of the cases. Hence, 88% patients 

showed  statisfactory results.Even patients classified under 

group I did not required any open tenotomy or posterior 

release to correct the deformity showing 100% results. 

About 100% of the patients having Pirani Score less than or 

equal to 4.5 showed good results with Ponseti technique. 

However 68% of the patients under group III also claimed 

good result, with 24% patients having poor results.  

 

Comparison of results with pirani score at presentation 

S. 

 No. 

Foot 

 Grade 

Good Fair Poor Total 

Foot % Foot % Foot % Foot % 

1 I 0 0 0 0 0 0 0 0 

2 II 13 100 0 0 0 0 13 100 

3 III 17 68 2 8 6 24 25 100 

 
Total 30 79 2 5 6 16 38 100 

 

5. Discussion 
 

The mean age at initial presentation of 9.08 weeks is in 

agreement with age incidence observed by Dobbs et al
21

 

who reported clubfeet in 51 patient at mean age of 12 weeks, 

at initial presentation. While in the study of 70 patients by 

Leeveg and Ponseti
26

, the mean age was 6.9 weeks at initial 

presentation. A mean age of 10.8 weeks was reported by 

Lehman et al
27

 in a series of 30 patients treated by Ponseti 

technique. However, Herzenberg et al
22 

reported a study of 

27 patients in which all the patients presented within 3 

month of age. 

 

The mean age of patients having rigid clubfoot (13 weeks) 

as compared to supple clubfoot (6.8 weeks) was definitely 

higher.  The mean pirani Score was much higher in patients 

having late presentation (Mean Pirani Score = 5.5) as 

compared to patients who have early initial presentation 

(Mean Pirani Score = 4.43). 

 

The age of initial presentation also had a bearing on need of 

tenotomy as showed that only 27% of cases required 

tenotomy where age of initial presentation was below 6 

weeks, whereas tenotomy was required in 100 of cases, in 

those presented after 18 weeks of age. However after 

excluding those feet who had required PMSTR (failure with 

Ponseti technique) a very statistically significant was 

obtained, when need of tenotomy, was compared with 

patients presenting at age less than 3 months of age to those 

presenting at more than 3 months of age. 

 

The above observation clearly showed that initial age at 

presentation has a direct bearing on quality (mobility) of 

foot, Pirani Score, the need of tenotomy and final results . 

The indication for tenotomy has been clearly described and 

is reported to be necessary in approximately 44% patients. 

Tenotomy of the Achilles tendon is an integral part of 

Ponseti technique. If residual equinus was observed after 

complete correction of adduction and varus deformity or 

when 15
0
 of dorsiflexion could not be obtained with the use 

of casts, a simple percutaneous tenotomy of the Achilles 

tendon was performed which allowed more expeditious 

correction of the clubfoot deformity, decreasing the number 

of casts and the overall duration of treatment. In the present 

study, in group-II with Score of 3 to 4.5 points, 1 foot (8%) 

underwent percutaneous tenotomy, while in group-III with 

Score of 5 or more points 13 feet (52%) required tenotomy . 

This is showing strong relation between higher Pirani Score 

at initial presentation and need of tenotomy. 

 

In the present study the mean number of casts that were 

applied to obtain correction in group I, II and III were 0, 7.4 

and 8 respectively. The more severe the initial deformity, the 

more casts were required to obtain correction. However, 

overall mean number of cast for all groups was 7.7 (range, 

three to nine casts), which is quite similar to Laaveg and 

Ponseti
26

 and Herzenberg et al
22

 series, number of casts 

ranges from 1 to 7, 90% of the patients required 5 casts for 

correction. Lehman et al
27

 was able to obtain correction with 

casting averaged 5.4 (range being 4-9). Similarly Scher et 

al
28

 reported mean number of casts as (5.7) range (4-9), 

while Dobbs et al
21

 required 4.16+1.23 (range 3-7 casts) cast 

for correction. 

 

In the present study, the families of 3 children (12%) 

admitted that they had not complied with use of the FAB. 

Similar observation regarding noncompliance of the 29% 

cases was observed by Lehman et al. However in study of 

Morcuende et al
20

 only 10% of the cases showed non-

compliance. While high preponderance of noncompliance of 

41% was noted by Dobbs et al
21

 in his study. In the present 

series, 8% of the patients (2 children) reported relapses with 

Pirani score more than 5 after initial successful treatment. 

Similar observations were reported by Morcuende et al
20

, 

who reported that three were           17 (10%) relapses. While 

Dobbs et al
21

 reported relapses in sixteen infants (31%, 

twenty- seven feet) at a mean age of six months (range 3-18 

months), when there was 50 hind foot varus and/or < 15
0
 of 

ankle dorsiflexion. Ponesti has reported a relapse rate of 

78% in patients noncompliant with the FAB and a relapse 

rate of 7% in compliant patients. All of the noncompliant 

patients in Ponesti's
29

 series were corrected with recasting. 

In all 6 relapse in this study, the parents admitted to 

noncompliance with the FAB.  

 

6. Conclusion 
 

The study showed that there is direct correlation between the 

increase incidence of tenotomy with higher Pirani Score, 

with increased rigidity of clubfoot and with higher age at 

presentation. 
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