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ABSTRACT

Background: Congenital clubfoot also known as CTEV (congenital talipus equinovarus) is a common and
debilitating congenital musculoskeletal anamoly affecting the children across the world with a slight preponderence in
third world countries. The Ponseti technique of casting has now become the mainstay of treatment of this condition.
This method is especially effective in rural and underdeveloped areas with limited health care facilities. The purpose
of this study was to evaluate the effectiveness of the Ponsetti technique in the correction of this deformity, thorough
the assessment of modified Pirani score.

Methods: This was a prospective observational study conducted on 75 patients of either sex with 100 feet, with an
average age of 3.6 months presenting to the Orthopaedic OPD of SHKM Government Medical College Hospital,
Nalhar, Nuh, Haryana between September 2015 and September 2017, with a diagnosis of congenital clubfoot. All the
patients were treated with Ponsetti technique and the results were analysed through the assessment of modified Pirani
score. The patients were followed up for a peroid of 1 year after attainment of correction.

Results: Majority of the patients obtained full correction with this method. The mean value of the modified Pirani
score improved from the pre-treatment value of 5.30 to 0.36 at the final follow up. The average number of casts
required for full correction was 7.32.

Conclusions: Thus results of our study demonstrate that the Ponsetti method is a safe and effective method of
treatment for congenital clubfoot, especially in rural and underdeveloped regions.

Keywords: Congenital clubfoot, CTEV, Ponsetti technique, Percutanoeus tendoachilles tenotomy, Posteromedial soft
tissue release

INTRODUCTION adduction deformities.Clubfoot is accompanied by

Congenital clubfoot also known as CTEV (congenital
talipus equinovarus) is a common and debilitating
congenital musculoskeletal anamoly. The incidence of
congenital clubfoot is approximately one in every 1000
live births.! Although most cases are sporadic
occurrences, families have been reported with clubfoot as
an autosomal dominant trait with incomplete penetrance.’
Bilateral deformities occur in 50% of patients.The three
basic components of clubfoot are equinus, varus, and

internal tibial torsion. The ankle, midtarsal, and subtalar
joints all are involved in the pathological process.** The
pathological changes caused by congenital clubfoot must
be understood if the anomaly is to be treated
effectively.According to Turco,>”’ the talus is forced into
equinus by the underlying calcaneus and navicular,
whereas the head and neck of the talus are deviated
medially. The calcaneus is inverted under the talus, with
the posterior end displaced upward and laterally, and the
anterior end displaced downward and medially. McKay
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added an awareness of the three-dimensional aspect of
bony deformity of the subtalar complex in clubfoot.®
According to his description, the relationship of the
calcaneus to the talus is characterized by abnormal
rotation in the sagittal, coronal, and horizontal planes.
These bony changes are followed by changes in the soft
tissues. Contractures or anomalies of the soft tissues exert
further deforming forces and resist correction of bony
deformity and realignment of the joints. If the clubfoot is
allowed to remain deformed, many other late adaptive
changes occur in the bones. These changes depend on the
severity of the soft-tissue contractures and the effects of
walking. In untreated adults, some joints may
spontaneously fuse, or they may develop degenerative
changes secondary to the contractures, leaving them to
face a life of disability.

A vast majority of children with congenital clubfoot are
found in the developing countries like India, especially in
the rural and underdeveloped regions. These patients
don't have access to proper healthcare facilities, leading
to improper treatment which culminates in a neglected
clubfoot, which ultimately requires surgical procedures
for correction and results are not that satisfactory. Also
socioeconomic and financial constraints may prevent
these children from getting the proper surgical treatment
leading to physical as well as psycological disability to
the patient. Thus it is of utmost importance, that
congenital clubfoot should be treated as early as possible
with a simple conservative method of treatment which is
simple, effective and economically feasible for the
patient. The Ponseti casting technique, devised by Dr.
Ignacio Ponseti is now considered the conservative
treatment of choice for congenital clubfoot, with a
success rate of 92 to 98 percent.®*® Several scoring
systems have been devised for the assessment of the
severity of congenital clubfoot viz Ponseti-Laaveg
classification, the Dimeglio classification which have
proved to be quite cumbersome to use.'* Modified Pirani
score devised by Shafiq Pirani has now become the
popular scoring system for clubfoot due to its
convenience and the ability to assess the severity of each
component of the deformity. *°

In the present study, we evaluated the effectiveness of the
Ponsetti technique as a method of treatment in the
correction of congenital clubfoot, thorough the
assessment of modified Pirani score, in a rural medical
college in India.

METHODS

After approval by the institutional ethics committee and
informed written consent, the study was started. This was
a prospective observational study conducted on 75
patients with 100 feet of either sex with an average age of
3.6 months, presenting to the Orthopaedic OPD of
SHKM Government Medical College Hospital, Nalhar,
Nuh, Haryana between September 2015 and September
2017, with a diagnosis of congenital clubfoot. The sex

distribution was 45 males and 30 females.
Inclusion criteria

Children with a diagnosis of congenital clubfoot and age
less than 12 months patients with normal hip, spine and
pelvis and no previous treatment received.

Exclusion criteria

Age greater than 12 months, patients associated
neurological disorders and abnormalities of spine, hip and
pelvis and previously treated patients.

At presentation all the patients were thoroughly examined
and proper history was taken. Modified Pirani score was
measured. The treatment was explained in detail to the
parents. In the newborn patients the treatment was started
2 weeks after birth, while in rest of the patients it was
started as early as possible.

Table 1: Modified Pirani score.

Parameters ~ Mild  Moderate Severe |
Midfoot

Curved lateral 0 05 1
border

Medial foot

crease 0 05 !
Talar head 0 05 1
coverage

Hindfoot

Posterior 0 05 1
crease

Rigid equinus 0 0.5 1
Empty heel 0 0.5 1

Maximum score is 6; Minimum score is 0. Higher the score, the
more severe the deformity.

-

Figure 1: Clinical picture of a patient with bilateral
clubfoot at presentation.
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Treatment technique

The treatment was done in 2 stages, corrective casting
and maintenance. Casting was done once a week till
correction was achieved. In the first cast (Figure 2a) the
cavus deformity was corrected by aligning the forefoot
with the hindfoot, supinating the forefoot to bring it in
line with the heel, and elevating the first metatarsal.
Manipulation was done for around 1 minute. First the
below knee cast was applied and then the above knee cast
was applied with a slight external rotation force. After 1
week the cast was removed and now the adduction
deformity was corrected by abducting the foot around the
head of the talus, serial casts were applied over the next
few weeks till the abduction deformity was corrected
(Figure 2b), demonstrated by the neutral position of the
forefoot in relation to the longitudinal axis of the foot.
The final cast (Figure 2c) was applied with the foot in the
maximally abducted position of 70 degrees and
dorsiflexed 15 degrees for correction of equinus
deformity. In the patients in whom the desired amount of
dorsiflexion was not attained, a percutaneous
tendoachilles tenotomy was done at the time of the
application of the final cast. The final cast was removed
after 3 weeks and the foot was placed in a maintenance
brace.

Figure 2: a) Cast applied for correction of cavus
deformity, b) Casts applied for correction of
adduction deformity, c) Final cast applied in maximal
dorsiflexion and abduction, d) A patient at follow up
with brace in situ.

The brace (Figure 2d) was applied in such a way to
maintain the foot in the corrected position of abduction of
70 degrees and dorsiflexion of 15 degrees. The parents
were advised to apply the brace on the child for 23 hours
each day for the first 3 months after casting and then
while sleeping for 2 to 3 years. The patients were

subsequently followed up monthly for a period of 1 year
and were advised to follow up regularly till the child
reaches adolesecence. At the end of 1 year, modified
Pirani score was again measured and the data collected
was subjected to analysis.

Statistical analysis

The data was analysed with SPSS version 17.0 software.
The demographic variables were assessed by number and
percentage. Simple arithmetic mean was used for the
description of the values of modified Pirani score by
comparison of the mean values of the score from
pretreatment with that of the follow up, with a decrease in
the score indicating correction of the deformity.

RESULTS

This was a prospective observational study. Most of the
patients in our study attained full correction with Ponsetti
method. The mean value of the modified Pirani score
improved from the pre-treatment value of 5.30 to 0.36 at
the final follow up. The average number of casts required
for full correction was 7.32. Percutaneous tendoachilles
tenotomy was required in 67 of the 100 feet. Two feet
failed to achieve correction and required surgical
procedure in the form of posteromedial soft tissue
release, while three feet had relapse after initial correction
and required recasting and percutanoeus tendoachilles
tenotomy for correction. Three feet developed skin
abrasions after casting, they were managed by avoiding
casting for one week and local antibiotic ointments. All
these abrasions healed properly and the patients achieved
full correction on subsequent casting.

Table 2: Age distribution.

Age in No. of patients Percentage
months

3-6 13 17.33

6-9 8 10.67

9-12 6 8

Total 75 100

Table 3: Sex distribution.

Gender No. of patients Percentage (%) '

Male 45 60
Female 30 40
Total 75 100

Table 4: Feet requiring percutaneous tendoachilles

tenotomy.
genotomy No. of feet Percentage (%) ’
Ldone ________________________________ |
Yes 67 67
No 33 33
Total 100 100
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Table 5: Table depicting the results of the study.

Modified Pirani
score at follow up
of 1 year

Age of the patients  Modified Pirani

Number of casts applied
for achievement of

correction

Parameter at presentation in score before
months treatment
Mean value of the 36 530
parameter
DISCUSSION

Congenital clubfoot also known as CTEV is a common
and complex congenital deformity encountered in
orthopaedic practice. The components of this deformity
include cavus, adduction, varus and equinus. Early
diagnosis and treatment are essential for a good
functional outcome in this deformity. If left untreated,
severe soft tissue contractures and bony deformities
develop in the foot, culminating in disastrous functional
and cosmetic outcomes. The treatment of the congenital
clubfoot has evolved over the years, with the consensus
being that the conservative treatment in the form of
corrective casting, the initial choice of treatment. The
casting program initially outlined by Kite and modified
by Lovell and Hancock was moderately successful with
the success rate, ranging from 15% to 80%.'°!" This
method had a drawback as they considered that only
forefoot is in adduction and lateral deviation of the
forefoot with pressure on calcaneocuboid joint laterally
holding the heel will correct adduction deformity, thus
preventing the abduction of calcaneum and hence the
correction of adduction deformity of hindfoot. This error
was rectified by Dr. Ignacio Ponseti who proposed
correction of adduction by simulataneous abduction at
Lisfranc, calaneonavicular, Chopart line and subtalar
joints by putting pressure at talar head, without touching
the heel>™ Ponsetti method has now become the
cornerstone in the early management of clubfoot across
the globe. This method is especially important in the rural
and underdeveloped regions, due to poor socioeconomic
conditions and lack of advanced medical facilities. This
method of treatment is cheap, cost effective and
compliant for the parents of these children. The
effectiveness of Ponsetti method in the correction of
clubfoot has been demonstrated by several studies over
the years.'2*318

In the present study, we evaluated the effectiveness of the
Ponsetti technique as a method of treatment in the
correction of congenital clubfoot thorough the assessment
of modified Pirani score, with a decrease in score
indicative of correction of the deformity. This was a
prospective observational study conducted on 75 patients
with 100 feet of either sex (Table 3.) with an average age
of 3.6 months (Tables 2 and 5.). All the patients were
treated with Ponsetti method of casting and were
followed up for a period of 1 year after completion of the
treatment. The Modified Pirani score was measured at
presentation and at follow up. Most of the patients in our

0.36 7.32

study attained full correction with Ponsetti method. The
mean value of the modified Pirani score improved from
the pre-treatment value of 5.30 to 0.36 (Table 5) at the
final follow up. The average number of casts required for
full correction was 7.32 (Table 5). Percutaneous
tendoachilles tenotomy was required in 67 of the 100 feet
(Table 4). There were no major complications in our
study, two patients failed to achieve correction and
required surgical correction, while three patients had
relapse and improved on recasting. Three patients
developed skin abrasions which resolved with local
antibiotics.

The results of our study are quite comparable to other
studies done about this technique.”®?" In the study by
Rohit et al, the mean value of the modified Pirani score
improved from 5.19 to 0.33, although the sample size of
this study was larger with 356 feet but the results
compare favourably to our study.”® The average number
of casts applied in the various studies were as, 6.9 in
Rohit et al, 6 in Changulani et al, and 7.2 in Christian et
al, which are quite comparable to our study.'*?*

CONCLUSION

From the above analysis, we can infer that the Ponsetti
technique is a simple and highly effective modality of
treatment for correction of congenital clubfoot, especially
in rural and underdeveloped regions.
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