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Short term outcome of congenital clubfoot
treated by Ponseti method

Nasser Sarrafan’, Seyed Abdolhossein Mehdi Nasab?,
Mohammad Fakoor?, Amirhossein Zakeri*

ABSTRACT

Objective: To assess the effectiveness of the Ponseti technique in the treatment of congenital
clubfoot in children in Ahvaz, Iran.

Methodology: The data of 42 patients (60 feet), who presented with clubfoot were treated with
the Ponseti casting technique between October 2008 and November 2010 at Emam Khomeini
Hospital, Ahvaz, south of Iran, were collected and studied retrospectively. The outcome was
evaluated using the Pirani score for clubfoot. All the patients were followed up for 12 months.
Results: The mean age of patients was 3.7 days (ranged 1-24 days). The average time to achieve
acceptable correction was 7.6 weeks (range: 6-10 weeks). Eight patients (10 feet) (16.7%) were
not corrected with initial casting and required early surgery. Full correction was obtained in 34
patients (50 feet, 83.3%). Subcutaneous tenotomy of the Achilles tendon was performed in 36
feet (72%) and in 14 other feet it was not performed (28%). Tenotomy was performed more in
children with higher Pirani score (P<0.0001), and those with sever clubfoot had more chance
for surgery (p<0.0001).

Conclusions: The Ponseti casting technique is a safe and effective conservative treatment for
clubfoot that decreases the need for surgical interventions. It is an easy method to be applied

by most orthopaedic surgeons.
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INTRODUCTION

Idiopathic congenital clubfoot is one of the most
common abnormalities of the lower limb. It is the
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seventh most common congenital Birth defect and
the first for the musculoskeletal system.! It is a com-
plex deformity and its treatment may be associated
with a variety of problems. This deformity consists
of four components: forefoot equines, hindfoot-
varus, and forefoot adductions and midfoot cavus
deformities.? There is nearly universal agreement
that the initial treatment of the clubfoot should be
non-operative regardless of severity of deformity
ponseti method?® which involves serial corrective
manipulation, a specific technique of the cast appli-
cation; a specific technique of the cast application;
and a possible percutaneous Tendo-Achillis tenot-
omy. The method has been reported to have short
term success rate approaching 90% and long term
results have been equally impressive.*

First, Ponseti and Smoley applied gentle
manipulation, serial casting and abduction orthosis
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for treatment of congenital clubfoot in 1963.! This
technique was different from previous methods
like Kit technique.® In Ponseti technique, in the
first casting session, forefoot inversion, forefoot
abduction distal to talus bone and simultaneously
prevention of pronation and Achilles tenotomy are
performed.%”

Serial casting using Ponseti technique is an easy
and effective treatment for idiopathic clubfoot. This
disease is treated using weekly casting. The purpose
of this treatment modality is to omit all components
of clubfoot deformities to reach a painless planti-
grade foot that is cosmetically and functionally ac-
ceptable. Nowadays, it is generally accepted that
the treatment of clubfoot should be non-surgical
(based on the severity of disease). Ponseti technique
consists correcting serial casting, special casting
technique and percutaneous Achilles tenotomy, if
necessary. The success rate of this method has been
reported 86% - 93%.7% Non operative serial manipu-
lation and casting as described by kite (1939) was
used for a long time in the past 2 the reported suc-
cess rate were only fair ranging from 11% to 58%
ponseti method (1950)" of serial manipulation and
casting has recently been used.” Ponseti claims to
avoid open surgery in 89% of cases by using his
technique of manipulatioin casting and limited sur-
gery of two methods. ponseti has Detto out come.™
There has not been a general consensus regarding
clubfoot grading, but it has been classified as
flexible and rigid talipes equinovarus deformity.
This classification is required for treatment
modalities and prognosis of the disease.'? Pirani
et al innovated a simple scoring system based on 6
clinical signs (contracture). Three clinical symptoms
for midfoot included curved lateral border, medial
crease and lateral position of head of talus. Three
clinical symptoms for hindfoot included posterior
crease, rigid equines and empty heel. The score are
based on below: score 0: normal; score 0.5: moderate
abnormality; score 1: sever abnormality. Thus, each
foot can gain a midfoot score 0-3 and a hindfoot
score 0-3 and a total score of 0-6."*'

METHODOLOGY

In this prospective study, a total number of 42
patients (60 feet) with idiopathic congenital clubfoot
who were treated using Ponseti casting technique in
Emam Khomeini hospital, in Ahvaz, Iran between
2009 and 2010 were included. Corrective serial
casting was performed subsequent to manipulation
based on Ponseti technique. Treatment was started
at the earliest after the referral using corrective
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manipulation, without general anaesthesia and
long leg casting. All the patients were followed up
for 12 months.

In the beginning, cavus deformity was corrected
using supination of the forefoot and dorsiflexion of
the first metatarsus. In order to correct varus and
adduction, foot was abducted while supinated with
a direct pressure by hand on the head of talus bone.
Long leg casting (7-8 totally) was repeated each
week after corrective manipulation of the foot in
each session. In the last casting session, foot was ab-
ducted about 70 degree and without pronation that
was set in 15 degree dorsiflexion without a forceful
manipulation, then a long cast was performed for
about three weeks.

Finally, whenever there was not about 15 degree
of dorsiflexion in spite of over 70 degree abduction
of forefoot and correction of varus, under general
anaesthesia percutaneous Achilles tenodon length-
ening (ATL) was performed. After tenotomy, in or-
der to achieve tendon repair long leg casting in 70
degree of abduction and 15 degree ofdorsiflexion
was performed for three weeks. Outcomes were as-
sessed and registered at pre and post treatment lev-
els based on Pirani score. Criteria for success were
defined as Pirani score < 0.5. Data were analyzed
using SPSS software version 13. This study was ap-
proved by Ethics committee at our university.

RESULTS

Out of 42 patients (60 feet), in 24 patients (34 feet,
56.6%) were male, and 18 patients (26. feet, 43.3%)
were female. The mean age of patients was 4.8+3.7
days (range: 1-24 days). The mean age of girls and
boys were 4.1+3.73 days and 5.4£3.69 days, re-
spectively which showed no significant difference
(P>0.05).

Among 24 treated patients 18 cases were bilater-
ally involved (8 girls and 10 boys) while 24 cases
(10 girls and 14 boys) had unilateral clubfoot; in 13
cases left foot was involved and in 11 cases the right
foot had clubfoot. Table-I, The mean time for cor-
rection of deformity was 7.6 weeks (6-10 weeks).

The success rate (Pirani score < 0.5) was 80.9%
(34/42 patients). Out of 60 treated feet, 50 feet had
corrected using Ponseti casting (83.3%). Among 34
feet in boys, 28 feet showed an acceptable response
to the treatment (82%). The success rate among girls
was 85% (22/26 feet); this difference was not statis-
tically significant (=0.99).

The mean age of treated patients was 3.17£3.16
days, and the mean age of patients who underwent
Achilles tenotomy was 9.4+6.45 weeks.



Table-I: Clinical finding of patients.

Variables Patient Feet Male Female
Total /Patient 42 60 24 18

Age = weeks 5.4+3.69 4.1+3.73
Right Foot 8 3

Left Foot 9 4
Bilateral 10 8

Total 27 15

The average Pirani score at admission time was
4.08+1 for all the patients (4.15 in girls and 4.29 in
boys).At admission time the average Pirani score
among patients who were successfully treated was
3.84+0.84 and the mean Pirani score among those
who underwent surgery was 5.3+0.78, this differ-
ence was statistically significant (<0.0001).

In the group who had successful treatment, the
mean Pirani score among those who underwent
ALT was 4.19+0.73 and the mean Pirani score
among those who were treated without ALT was
2.92+0.33; this difference was statistically significant
(P<0.0012). Table-II.

DISCUSSION

Theappropriate treatment of idiopathic congenital
club foot had been a matter of a healthy debate in
the past. However the details of surgical operation
have been explained, while techniques used for
manipulation and their outcomes have not been
widely assessed. The Pirani scoring system together
with the Ponseti method of clubfoot management
was assessed for its predicate value.” There was a
significant positive correlation between the initial
Pirani score and number of casts required to correct
the deformity. The pirani scoring system is reliable,
quick, and easy to use, and provides a good forecast
about the likely treatment of the foot but a low score
does not exclude the possibility that a tenotomy
may be required.”'*" Sanghvi et al in a comparative
study reported that the Ponseti method can achieve
more success rate than kite technique in congenital
clubfoot (CCF).1¢

Chomiak et al treated 123 feet in 41 infants with
CCF by Ponseti method from 2005-2007 and con-
cluded that this technique was more efficient that
the previous traditional methods.” Verma et al
reported that the Ponseti method can be used in
clubfoot patients more than six months age. In their
study on 55 clubfeet, full correction was obtained
in 49 feet.” Hamett et al compared the standard
weekly casting versus 3 times cast per week with
Ponseti method and concluded that results were
the same." Bensahel et al reported that infants with

Outcomes of Congenital Clubfoot

Table-II: Total initial Result’s of
patients based on Pirani score.

Patient’s Pirani Male  Female Total
score Foot  Foot
Total 4.08+1
Male: 4.29
Female: 4.15
Success of 3.84+084 2% 85% 83.3%
Treatment
ATL Group 4191073 24 12 36(72%)
No ATL Group  2.92+033 10 4 14(28%)
Surgery Group  5.3+078 6 4 10(16.7%)

Posteromedial Relase

clubfoot treated by functional method had favour-
able results in 50% of the patients.”® Herzemberg
reported success was greater than 90%. However,
consistent reproducibility of this rate has not been
noted in many studies Ponseti described another
fundamentally different casting technique.”

Other conservative modalities treatments like
physiotherapy and frequent passive movements
are not easy and the rate of surgery after such
treatments has been reported from 32% to 95%.%%
In none of the mentioned methods, ATL has not
been performed in the primary stages. Mootha
et al found 82.18% correction rate in 128 clubfeet
treated by Ponseti method. They concluded that
strict compliance is essential to prevent relapse of
deformity.” In a study by Metthew B et al in 2004, 51
patients with idiopathic clubfoot were casted using
Ponseti technique. Primary correction achieved in
100% of patients and the rate of patients required
ALT was 86%.%

Marcuende JA et al in 2004 applied Ponseti
technique in about 95% of patients with idiopathic
congenital clubfoot and the rate of ALT was 86%.7
in our patients Ponseti technique and applying ATL
in appropriate time led to acceptable correction in
83.3% of cases with idiopathic congenital clubfoot.
In a study by David M et al in 2004, 85% of patients
with Pirani score 2 5 finally underwent ATL.® In our
study, those with lower Pirani score showed better
response to treatment and had less probability
for further surgical intervention (P<0.0001).
Meanwhile, our findings showed a lower need for
ALT in patients with lower Pirani score (P<0.0001).
Nowadays, in consistence with our findings,
Ponseti technique is accepted as the Gold standard
for idiopathic congenital clubfoot in a number
of publications. Short-term outcome from our
investigation has shown that Ponseti technique can
be applied as the primary treatment of idiopathic
congenital clubfoot. Long-term follow up isrequired
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in order to assess recurrence rate and probable
surgery. Our findings confirmed the superiority of
Ponseti casting technique in treatment of idiopathic
congenital clubfoot. The key points to reach success
in this treatment are to make calcaneus straight to
other parts of the foot under unfixed talus bone.
If metatarsus is in pronation, correction using
pronation will lead to cavus. Patients in younger
ages had less need to surgical interventions and
ALT, thus it is recommended to start casting using
Ponseti technique as soon as possible. Based on
the severity of deformity at the admission time,
it is possible to explain disease prognosis and
probability of surgery and even ALT to patients’
parents.

A limitation of our study was that we followed
the patients in a short time; it is suggested to evalu-
ate outcomes in long term to assess the recurrence
of deformities.

CONCLUSION

Results of the clubfoot treatment by Ponseti
technique in our study have been good. This
technique is a very safe efficient treatment for the
correction of clubfoot and radically decrease the
need for extensive corrective surgery and now all
the patients with this deformity can be treated in
our hospital by this technique.
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