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ABSTRACT 
 

Objective: To assess the out come of the management of congenital idiopathic club foot with Ponseti 
technique by using the Pirani scoring system. 
Patients and methods: This prospective study was conducted at department of Orthopaedic Ghulam 
Muhammad Mahar Medical College (GMMMC) Sukkur from April 2011 to March 2012. A total number 
of 50 cases with 79 feet of congenital idiopathic clubfoot up to the age of one year of either sex were 
included in this study. 
Results: The correction was obtained in 47 (94%) cases but three infants required PMR. Average 
number of casts applied was 5.7 (range: 4-8), average time for full correction was 10 weeks (range: 4-
12 weeks), percutaneous Achilles tenotomy was required in 84% of cases. Mean comparison of Pirani 
score was significantly decreased at final stage. 
Conclusion: The Ponseti method is a safe and effective treatment for the management of congenital 
idiopathic club foot, that PMR surgery is no longer necessary for the majority of congenital idiopathic 
clubfeet. 
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INTRODUCTION 
 

Congenital idiopathic clubfoot is a complex deformity 
occurring in an otherwise normal child since birth

1
. 

Exact cause is unknown, however various theories 
include genetic disorder, intrauterine malposition, and 
primary germ plasm defect have been suggested. 
Incidence is one per 1000 livebirths

2
, boys are 

affected twice than girls, >50% of cases are bilateral 
while right sided preponderance in unilateral cases

3
. 

Deformity consists of 4 components: hindfoot 
equinus, hindfoot varus, forefoot adduction, and 
cavus. 
 The goal of treatment is to correct all components 
of deformity with a pain free, plantigrade foot with 
good mobility, therefore most orthopaedicions have 
agreed that the initial treatment should be 
non.surgical, most of them involving manipulation 
and casting for many months which often resulted in 
partial correction

4
. The partially corrected feet were 

then treated by posteromedial release operations. 
The long term results have been disappointing 
include wound infection, wound dehiscence, 
overcorrection, heel valgus, undercorrection, heel 
varus, persistant equinus, metatarsus adductus, 
stiffness, and weakness leading to premature 
arthritis

5
. 

 Because of these complications a renewed 
interest in conservative treatment in the form of  
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Ponseti has occurred

6
. Since the late 1940s, Ignacio 

V. Ponseti, at university of Iowa, developed a method 
of clubfoot correction which is easy to learn and has 
been recommended for use in developing world with 
a high success rate of 83-98%

7-9
.
 
With increased 

understanding of the biology of the deformity and of 
the functional anatomy of the clubfoot, the Ponseti 
technique has developed to give, in most cases, a 
result superior to that achieved by surgery

10
. Also he 

described that there is no single axis of motion exists 
on which to rotate the tarsus. The tarsal joints are 
functionally interdependent. The movement of each 
tarsal bone involves simultaneous shifts in the 
adjacent bones

11
. 

 This method involves weekly stretching of the 
deformity followed by application of a long leg cast. 
All components of deformity usually correct within 5 
to 6 weeks, with the exception of the equinus. A 
simple percutaneous Achilles tenotomy is often 
necessary to complete the correction. After correction 
a foot-abduction brace is used to maintain the 
correction

12
. This technique results in strong, flexible 

and plantigrade feet with maintenance of function 
without pain has been demonstrated in a 35-years 
follow-up study

13
.
 
The purpose of this study to assess 

the out come of the management of congenital 
idiopathic club feet with Ponseti technique by using 
the Pirani severity scoring system. 
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MATERIALS AND METHODS 
 

The study has been conducted from April 2011 to 
March 2012 at Department of Orthopaedic, GMMMC 
Sukkur. Fifty cases with 79 feet of either sex up to the 
age of one year were included in the study. Clubfoot 
deformity secondary to Polio, Cerebral Palsy, 
Arthrogryposis multiplex congenital (AMC Syndrome) 
and neuropathic (Spinabifida) were excluded from the 
study.

8
 Infants were evaluated and graded for 

severity by using the Pirani scoring system, which is 
based on physical examination and require no 
radiographic measurements or other special 
studies

13
. It comprises six clinical signs of 

contracture, each is scored according to the following 
principle: 0=no abnormality; 0.5=moderate 
abnormality; 1=severe abnormality. The six signs are 
separated into three related to the hindfoot (severity 
of posterior crease, emptiness of the heel, and rigidity 
of the equinus), and three related to the midfoot 
(severity of medial crease, curvature of lateral border 
of foot, and position of lateral part of the head of the 
talus). Thus, each foot can receive a hindfoot score 
between 0 & 3, a midfoot score between 0 & 3, and a 
total score between 0 & 6.

9,14,15
. 

Treatment Protocol (Fig. 1) 
The course of treatment followed the principles of 
manipulation and casting described by Ponseti as 
follows: 
1. All components of the deformity are corrected 

simultaneously, not in sequence, except for the 
equinus, which should be corrected last. 

2. The cavus, which results from pronation of the 
forefoot in relation to the hindfoot, is corrected 
together with the adduction by supinating and 
abducting the forefoot in proper alignment with 
the hindfoot. 

3. With the longitudinal arch of the foot well molded 
and the forefoot in some supination, the entire 
foot can be gently and gradually abducted under 
the talus, which is secured against rotation in the 
ankle mortise by applying counter pressure with 
the thumb against the lateral part of the head of 
the talus. 

4. Heel varus will correct when the entire foot is fully 
abducted under the talus. The heel is never 
touched. 

5. Finally, the equinus is corrected by dorsiflexing 
the foot. This is generally facilitated by a simple 
percutaneous Achilles tenotomy under local 
anaesthesia. 

 To maintain the correction obtained by gentle 
manipulation, a plaster cast is applied in two 
sections. The first section extends from the toes to 
just below the knee and the second covers the knee 
and thigh. The knee is immobilized at a right angle. 

The plaster cast is molded to fit the anatomy 
precisely. Abduction of the foot is progressively 
increased with each manipulation and plaster cast 
application until hypercorrection to about 70 degrees 
of foot abduction is obtained

7,11,12,16,17
. 

 A foot-abduction brace is used to maintain the 
correction. This brace consists of a bar with shoes 
attached at the ends at 70 degrees of outward 
rotation on the affected side and 40 degrees on the 
normal side. The length of the bar should be equal to 
the width of the child’s shoulders. The brace is used 
on a full-time basis for 2 to 3 months, and at night 
and during naptime for 3 to 4 years

11,18
. 

 

  

  

  
Fig 1: Summary of Ponseti method from serial casting, P/C 
tenotomy to DB shoes (Denis Brown Shoes) 

 

RESULTS 
 

Total number of 50 cases of either sex with idiopathic 
congenital clubfoot deformity up to the age of one 
year was included in this study. Out of 50 infants, 34 
(68%) were males and 16(32%) were females with 
male to female ratio of 2.1:1 (Table 1). Age range 
was 0.5-12 months, with maximum number of infants 
33(66%) were lying between 2 weeks to 4 months. 
The earliest cast applied was at an age of 5 days, 
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and the maximum age at which a cast applied was at 
11 months. Out of 50 cases, 29 (58%) of clubfeet 
were bilateral; while 13 (26 %) cases were right sided 
and 8 (16%) of clubfeet were left sided (Table 2). 
 Distribution of Pirani’s initial severity scores of 
right foot, score range was 3.5-6 and maximum 
number of patients had score 5 while mean±SD 
score was 4.9±0.6 and left foot, score range was 3.5-
5.5 and maximum number of patients had score 5 
and 5.5 while mean±SD score was 4.8±0.65. 
Percutaneous Achilles tenotomy was done in 42 
(84%) cases. The number of casts range was 4–8 
and mean±SD number of casts was 5.74±1.12. Full 
correction occurred in 4-12 weeks, in 26 (52 %) 
cases correction was achieved in 10 weeks; 
mean±SD was 8.5±2.0 weeks. Distribution of Pirani’s 
final severity score of right foot, score range was 0-3 
and maximum number of patients had score 1 while 
mean±SD score was 0.833±0.928. Distribution of 
Pirani’s final severity score of left foot, score range 
was 0-2.5, and maximum number of patients had 
scored 0.5 while mean±SD score was 0.581±0.692. 
Mean comparison of Pirani’s score at initial and final 
stages is presented in (Table 3). Mean scores of both 
right and left foot was significantly decrease at final 
stage as compared with initial Pirani’s score is 
significant (p<0.0001). 
 
Table 1: Genders (n = 50) 

Gender No. % 

Male 34 68.0 

Female 16 32.0 

 
Table 2: side of clubfeet (n = 50) 

Side of clubfeet No. % 

Bilateral 29 58.0 

Unilateral 
(Right side = 13 26%, 
Left side = 8 (16%) 

 
21 

 
42.0 

 
Table 3: Mean comparison of Pirani’s score at initial and 
final stages (n = 50) 

Sides 
Pirani’s severity score 

P value 
Initial Final 

Right 4.95±0.62 0.833±0.92 <0.0001 

Left 4.79±0.65 0.58±0.69 <0.0001 

P<0.0001 (Significant) 

 

DISCUSSION 
 

In published series success is defined as treatment 
that avoids a surgical soft tissues release operation 
and thus in this study the success rate is 94% (47 
cases), a figure that compares with other series i.e. 
83-98%. The results obtained in this study are 
comparable to those mentioned in the international 
literature.

6-9,12,16,19
. In this study, the Pirani’s initial 

severity score was 3.5-6 and maximum number of 

patients had score 5, this is comparable with the 
study of Changulani et al

9
 revealed that most of the 

patients presented had severe deformity. The 
number of casts per feet in this study was 4-8 
(average: 5.7). In a series by Ponseti et al

13
 it was 5-

10 (average: 7.6), by Laaveg et al
20

 it was 7, by 
Mourcuende et al

21
 the number was 5. Clubfeet 

presenting with a Pirani score of > 5 require more 
cast changes

15,21,22
 In this study, the time for full 

correction of deformity required 4-12 weeks (average: 
8.5 weeks). Ponseti et al

9
 required 5-12 weeks, 

Laaveg et al
20

 required 8.6 weeks and Mourcuende 
et al

21
 reported 7 weeks. 

 In this study, percutaneous Achilles tenotomy 
was needed in 84% 0f cases. In a series by Pirani 
et

13
 al did tenotomy in 90%, Dobbs et al

5
 91%, 

Laaveg et al
20

 78%, and Changulani et al
9
 

experienced tenotomy in 85% of cases. I agreed with 
the findings of Scher et al

23
; that clubfeet with Pirani 

score of >5 are highly likely to need an Achilles 
tenotomy. These final results showed the mean 
scores of clubfeet were significantly decreased at 
final stage as compared with the initial Pirani’s score 
(p-values <0.0001). 
 On the contrary to other published studies, that 
the deformity can be corrected up to the age of 2 
years.

24
 In this study we found difficulty in correcting 

the deformity in children older than 9 months. Three 
of our patients treated with Ponseti method required 
PMR operation, and this was attributed to the late 
presentation of infants with severe Pirani score of 6. 
We observed that these older patients were difficult 
to hold in proper position and also difficult to do 
tenotomy under local anaesthesia. Therefore we 
experienced that these infants should undergo 
general anaesthesia for proper manipulation, 
tenotomy and casting. 
 Recent publications have stressed the 
importance of compliance with bracing program. 
Since most of the patients in the current study are 
from the lower class, educational level is low and 
thus they fail to understand the importance of bracing 
to maintain the correction. Strict instruction for the 
brace application, motivation by dedicated personnel, 
peer comparison and more frequent follow-up have 
lead to increased compliance. Mourcuende et a

21
 

described a relapse rate of >80% in non- compliant 
cases. This is in contrast to a relapse rate of only 6% 
in compliant families

13,25
. 

 In this series, the initial experience with the use 
of Ponseti method at GMMMC Sukkur is as good as 
those from other published series. This study needs a 
future follow-up of these infants up to the age of 
skeletal maturity to observe the long-term effects of 
early response with Ponseti method. Lastly, the 
Ponseti method has been recommended for use in 
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the developing world due to its simplicity, high 
success rate, and low demands on health 
resources

26
. 

 

CONCLUSION 
 

The Ponseti technique is a safe and effective 
treatment for management of congenital idiopathic 
club feet, this technique is also easy, result-oriented 
and economical,that posteromedial release operation 
is no longer necessary for the majority of congenital 
idiopathic club feet. 
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