International Journal of Research in Orthopaedics
Madhuchandra P et al. Int J Res Orthop. 2018 Mar;4(2):296-301
http://www.ijoro.org

. : DOI: http://dx.doi.org/10.18203/issn.2455-4510. IntJResOrthop20180683
Original Research Article P J P

Functional outcome of idiopathic congenital talipes equinovarus treated
by Ponseti method: a midterm study

Madhuchandra P.*, Raju K. P., Pawankumar K. M., Shrinidhi I. S.

Department of Orthopaedics, BGS Global Institute of Medical Sciences, Bangalore, Karnataka, India

Received: 27 November 2017
Revised: 26 December 2017
Accepted: 28 December 2017

*Correspondence:
Dr. Madhuchandra P.,
E-mail: drmadhuchandrap@gmail.com

Copyright: © the author(s), publisher and licensee Medip Academy. This is an open-access article distributed under
the terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted non-commercial
use, distribution, and reproduction in any medium, provided the original work is properly cited.

ABSTRACT

Background: Idiopathic congenital talipes equinovarus is a characterized by deformities with lot of ambiguity
regarding the forces maintaining the deformity and preventing its correction. The aim of our midterm study is to
analyze the functional outcome of idiopathic congenital talipes equinovarus using Ponseti’s technique in Indian
children presenting to us within the first three months of life without any prior treatment.

Methods: 87 patients with 132 feet were treated for correction of idiopathic congenital talipes equino varus using the
Ponseti technique from September 2009 to January 2013 at our Institute. These patients were followed up in a
prospective manner for a period ranging from twelve months to fifty seven months (mean period of follow up was
thirty two months). Children were evaluated before casting and at the end of casting, then at monthly intervals for
another two months. Further follow up was done every six weeks till three years of age and then at six monthly
intervals.

Results: Our overall good to fair result was seen in 87.6% of cases. Rest of them had poor functional outcome. Long
term follow up of all patients till skeletal maturity is required to know the final outcome of our treatment.
Conclusions: Severity of the deformity and the compliance of the parents and infants with orthotic devices for

maintenance of the correction were the factors which ultimately determine the final outcome.
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INTRODUCTION

Idiopathic congenital talipes equino varus (CTEV) is a
deformity with lot of ambiguity regarding the forces
maintaining the deformity and preventing its correction.
The incidence of CTEV is 1 in 1000 live births, male to
female ratio is 3:1 and nearly 40 % of the cases are
bilateral.?> Clubfoot can be managed non surgically or
surgically but non operative method of is the initial
treatment of choice all over the world.® The technique of
gradual and simultaneous correction of all deformities of
CTEV using manipulation and casting at weekly intervals
described by Sir Dr. Ignatio Ponseti is inexpensive and

has gained wide acceptance throughout the world.*
Combination of initial casting technique and then soft
tissue procedures have long term success rates of only
15-50%, whereas treatment by Ponseti method has high
success rate of upto 90%.%® Although there are several
studies of correction of CTEV using the Ponseti method
with good long term results, there is no such study
conducted in the Indian population. We have carried out
this study to analyze the functional outcome of idiopathic
CTEV using Ponseti’s technique in Indian children
presenting to us within the first three months of life
without any prior treatment. The objectives of our study
was to study the outcome following the use of Ponseti’s
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technique and to evaluate the efficacy of Ponseti method
in reducing the extensive corrective surgery rates required
for congenital talipes equinovarus.

METHODS

This study was conducted in BGS Global Institute of
Medical Sciences, a tertiary referral Institute in
Bengaluru. Patients were selected from cases that visited
to our clubfoot clinic and those patients which were
referred from paediatric and obstetric departments of our
institute. Eighty seven patients with one hundred and
thirty two feet were treated for correction of idiopathic
CTEV using the Ponseti technique from September 2009
to January 2013. These patients were followed up in a
prospective manner for a period ranging from twelve
months to fifty seven months (mean period of follow up
was thirty two months).

Children were evaluated before casting and at the end of
casting, then at monthly interval for another two months.
Further follow up was done at every six weeks till three
years of age and then at six monthly intervals and the last
follow up was done during the month of June 2017.

All infants were in the age group of one day to ninety
days with mean age of presentation of thirteen days. All
were assessed for associated syndromic pathology and
only those infants with idiopathic CTEV were included in
the study. The criteria suggested by Barker ° were used to
diagnose the cases of Idiopathic CTEV.

There were fifty three male and thirty four female infants
included in our study. All infants were assessed initially
using Demiglio’s scoring system.’®** This scoring system
is very easy to use after initial learning curve and
provides very objective evaluation.** According to this
scoring system, feet with score 0-5 were included in
group—I, 6-10 were included in group-1l, 11-15 were
included in group-111, while feet with score 16-20 were
included in group IV. Our distribution of cases is shown
in Table 1.

Table 1: Grouping of our patients into Demiglio’s

group.
| Demi roup ~ Number of feet
Group | 1
Group Il 4
Group I 94
Group IV 33

Twenty five male infants and twenty female infants had
bilateral deformities. Of the twenty eight male infants
with unilateral deformity, nineteen involvement of right
foot and nine had involvement of left foot. Out of
fourteen female infants with unilateral involvement, eight
had involvement of right foot and six had involvement of
left foot.

Ninety five feet were of age less than one month while
thirty seven were of age more than one month. One foot
in group | and four feet in group 11 were of age less than
one month while seventy six feet in group Il and
fourteen in group IV were of age less than one month. In
group Il we had eighteen feet of age more than one
month and in group IV we had nineteen feet of age more
than one month.

All infants underwent treatment as per the method
described by Ponseti. All feet underwent serial
manipulation and above the knee casting, at weekly
intervals. Cavus deformity was corrected first, followed
by simultaneous correction of other deformities. Equinus
deformity was the last to be corrected. Depending upon
the severity of the deformity, the number of casts varied
between five and ten; with a mean number of five casts.

For correction of the residual deformity, infants
underwent one of the following surgical procedures:

1. Percutaneous tenotomy of the tendoachilles under
local anaesthesia.

2. Posterior release with ankle capsulotomy.

3. Posteromedial soft tissue release (PMSTR)

Percutaneous tenotomy was done when equinus was the
only residual deformity. PMSTR was done only in those
patients who had rigid clubfoot and cannot be corrected
by Ponseti technique and those who had completed six
months of their life. Table 2 shows the distribution of the
cases and the procedures they underwent.

After all deformities were fully corrected the last cast was
applied with foot in 15° of dorsiflexion at the ankle and
60°-70° of external rotation of whole foot under the talus.
This cast was left in place for three weeks. After cast
removal, the mother was taught to do passive stretching
exercises. Those feet, which underwent PMSTR, required
two or three casts at three weeks interval following
surgery to full correction i.e., 15° dorsiflexion and 60°-
70° of external rotation of whole foot under the talus. This
was mainly done to avoid problems of skin healing.

Figure 1: Foot- abduction bar used in the initial
period to maintain correction after casting.
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After the last cast was removed, in all patients correction
was maintained by using foot abduction bar in the initial
period (Figure 1). But subsequently we found that
patients had a very poor compliance with its use. Hence,
in subsequent cases we used alkathene clubfoot splints till
the infant starts walking (Figure 2). Once the infant
started walking, clubfoot boots were used during daytime
and clubfoot splint at night. Passive stretching exercises
were taught to the mothers and they were asked to
perform it at least twice daily. Those children, who were
reluctant to use clubfoot boots, were asked to use the
opposite shoe in the involved foot.

During the first year of life, infants were reviewed once a
month for another two months after full correction of
deformity. Further follow up was done every six weeks
till three years of age and then at six monthly intervals
and the recent follow up during the month of June 2017.

Figure 2: Club foot boots used once the patient started
walking.

Statistical analysis

Statistical analysis was performed by applying ‘student t
test’. P values were calculated for group conversions
using this student t test and statistical significance was
assessed.

RESULTS
All one hundred and thirty two feet had a correction of

the deformity at the end of the treatment i.e., after initial
casting. Residual deformity at the end of initial casting

was treated by either percutaneous tenotomy of
tendoachilles  (Figure 3), posterior release or
posteromedial soft tissue release (PMSTR) depending
upon the severity of the deformity. At the final follow-up,
62.2% of the feet were having a very good correction of
the deformity, with forefoot adduction being the

commonest residual deformity. At the end of initial
casting the group conversion was shown in Table-3.

Figure 3: Method of needle tenotomy to correct the
residual equinus deformity with tucked up heel.

We performed a statistical analysis to this conversion rate
in group Il and group IV only, as number of cases in
group | and group Il were not statistically significant. By
applying student t test to this conversion rate, we found
that p value for conversion into group | was 0.0063,
which is less than 0.05 and is statistically significant.
Similarly for the rate of conversion to group Il, our p
value was 0.0017 that was also then 0.05 and is
statistically significant. Hence we found that Ponseti
technique definitely useful in correcting CTEV
deformity, with need for only minor surgical intervention.

Even though the method of surgical treatment for the
correction of residual deformity is statistically not
significant, in our experience posterior release and ankle
capsulotomy has given better results than any other
surgical procedure. We used the criteria described by
Fripp and Shaw to classify the results as good, fair and
unsatisfactory. =

Table 2: Distribution of our patients that required different treatment methods.

Posteromedial soft

Posterior release

Demiglio’s Casting Percutaneous
tenotom

Group | 01 00

Group Il 00 03

Group I 10 17

Group IV 00 01

Total 11 21

00
01
65
20
86

tissue release

00 01
00 04
02 94
12 33
14 132
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Table 3: Showing group conversions following casting.

Pre casting group (no.

of feet) Group I Group I Group IV
Group | 01 00 00 00
Group 11 04 00 00 00
Group I 44 50 00 00
Group IV 05 27 01 00

In group I, we had 100% good correction of CTEV
deformity by casting alone. In group 11, we had 50% good
results, 50% fair results. In group 11, we had 71.3% good
results, 21.2% fair results and 7.5% unsatisfactory results.
In group IV, we had 27.3% good results, 30.3% fair
results and 42.4% unsatisfactory results (Good results
shown in Figures 4A to 4C).

Figure 4: Example of a good result. a: Deformity at
presentation, b: Second casting to correct varus and
adduction deformity, c: After final correction.

In our series we had 88.7% of supple feet while 11.3%
were stiff. Stiff feet were either from Demiglio’s group
IV or those feet which underwent posteromedial soft
tissue release. This explains that severity of the deformity
and extensive surgical procedures were the commonest
cause of stiff feet. Overall we had 62.2% good results,
25.4% fair results and 12.4% unsatisfactory outcome.

Age

In group 11, out of seventy six feet with age less than one
month, fifty five had good results. Fifteen had fair and six
had unsatisfactory results. Out of eighteen feet with age
more than one month, twelve had good outcome, five had
fair and one had unsatisfactory results. By applying chi-
square test we had p value of 0.7263, which is not
statistically significant.

In group 1V, out of fourteen feet with age less than one
month, four had good outcome, four had fair outcome
and six had unsatisfactory outcome. Out of nineteen feet
with age more than one month, five had good outcome,
six had fair outcome and eight had unsatisfactory
outcome. By applying chi-square test, we had p value of
0.9196, which is also not statistically significant.
However, age didn’t affect the results significantly in the
midterm follow-up.

Unsatisfactory outcome

In group 11, we had one case of forefoot adduction as an
unfavorable outcome. We had three cases of Rocker
Bottom foot in group Il with complete relapse of the
deformity in five feet and persistent forefoot adduction in
fifteen cases. Rocker Bottom Foot was due to faulty
technique of manipulation and casting. One foot was stiff
in group . In group IV, we had fourteen feet with
forefoot adduction, one foot with Rocker Bottom
deformity while six were stiff feet, where some limitation
of plantar flexion and inversion is compatible with
adequate function and three had complete relapse.

Persistent forefoot adduction in majority of the cases was
due to noncompliance with clubfoot splint or clubfoot
boot, which was asked to be worn for the maintenance of
deformity correction. Lack of exercises was an additional
contributing factor for the recurrence of the deformity.

Relapse

In group I, five out of ninety four patients had complete
relapse of deformity. Where as in group 1V, three out of
thirty three had complete relapse. Overall our relapse rate
was 6.8%. In group Il it was 5.3% where as in group 1V
it was 9%. We performed statistical analysis and the ‘p’
value was 0.6 and was not statistically significant. So
irregular follow-up was the main cause for the relapse of
the deformity in groups 11 and IV rather than the severity
of the deformity.

DISCUSSION

Changulani et al reported that the aim of treatment of
idiopathic CTEV is to achieve a painless, plantigrade foot
with good mobility, with no need for special or modified
shoes.™

Laaveg et al reported the improvement of clinical results
of non-operative treatment following the reemergence of
CTEV.®

The sequence of deformity is most important to avoid
complications like Rocker Bottom foot, persistent cavus
and locking of calcaneus under the talus leading to
persistent heel varus. Frick has emphasized on the
importance of maximal forefoot supination in the initial
casting, failure of which results in persistent rigidity and
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incomplete correction of the deformity."® During
manipulations we never pronate the foot in order to
prevent bean shaped deformity and incomplete correction
of heel varus.

Ponseti advocates only a spurious correction of the
deformity, as this will provide good functional and
cosmetic results and avoid many of the complications of
talar release surgery.® The term spurious correction must
be taken in the meliorative sense of superficially like but
morphologically unlike and not in the pejorative sense of
false or fraudulent.

Our midterm study shows that in group 111 and group 1V,
age of the patient was not statistically significant and
hence does not affect the final outcome. However the
treatment should be started as early as possible.

Another observation made from our study was that the
size of the heel directly tells the prognosis and need for
posterior release. A small tucked up heel ultimately
needed posterior release than percutaneous tenotomy.

Most of our patients (65%) underwent posterior release
with  Z-lengthening of tendoachilles along with
capsulotomy of the ankle and subtalar joint. We believe
that removal of the thickened posterior capsule of the
ankle and subtalar joints ensures good equinus correction.
Green et al were also of the opinion that persistent
manipulation in the presence of unyielding tethers of the
hind foot which inhibit eversion at the talo-calcaneal joint
and dorsiflexion of ankle, may result in spurious
correction in either coronal plane (Rocker Bottom foot)
or the sagittal plane (bean shaped foot)."” Scher et al
reported requirement of posterior release only in patients
with Demiglio’s group IV feet.'® Laaveg et al reported in
their long term follow-up of patients treated with Ponseti
technique that initial correction obtained at surgery was
lost in due course of time and final dorsiflexion in cases
treated with percutaneous tenotomy and posterior release
were same."

Doobs et al reported bleeding complications following
percutaneous tenotomy of tendoachilles due to neuro-
vascular injury.’® Changulani et al reported injury to
neurovascular structures with percutaneous tenotomy. We
did not come across any such complications in our
study.*

Our results in group |, shows that as the severity of
deformity is less, the results are good without any need
for surgery. In group Il even though the severity of the
deformity was less, we had considerable number of fair
results. This is mainly due to irregular follow-up patients
and non-compliance with the use of splint.

In group Il and 1V, even though we had more good
results than fair results, we did have a number of
unsatisfactory results owing to the severity of the
deformity.

Overall our relapse rate was 6.8%. In group Il it was
5.3% whereas in group IV it was 9%. Laaveg et al
reported 47% of feet had one relapse at a mean age of
thirty nine months.™ A second relapse occurred at a mean
age of fifty three months, and then the third and fourth
relapse occurred at a mean age of sixty three and seventy
seven months respectively. However children in our
study should be followed till skeletal maturity to know
the final relapse rate.

From our study non-compliance of children with foot
abduction bar and even with clubfoot splints or boots as
well as low educational level of the parents are important
factors to predict the relapse after the use of Ponseti
method of CTEV management than the severity of the
initial deformity. Changulani et al reported that in most
cases the cause of the relapse of deformity was related to
a lack of compliance in the application of the Denis-
Brown splint.**

The rate of postero medial soft tissue release was
increased from 4% to 10% when compared to our
previous short term study, which was mainly due to the
inherent nature of severity of deformity in group Il and
IV and irregular follow up. However the rate of
posteromedial soft tissue release was reduced drastically
in our Institute following initiation of CTEV treatment
using the Ponseti technique (from 78% to 10% only).
Herzenberg et al made a similar observation in his study.
We consider that extensive surgery like postetomedial
soft tissue release was rarely necessary for correction of
the deformity.?’ Colburn et al reported a similar finding
following treatment of CTEV by the Ponseti method.?

Our results showed that as severity of the deformity
increases percentage of good results were reduced.
Severity of the deformity and the compliance of the
parents and infants with orthotic devices for maintenance
of the correction were factors contributing to poor results
and which ultimately determine the final outcome.

Our overall good to fair results was 87.6% which was
almost nearing Laaveg et al satisfactory results i.e., 90%.
But we still need to follow all the patients till skeletal
maturity to know the final outcome of our treatment.*

CONCLUSION

Ponseti method of managing CTEV is a very simple
procedure, easy to lean for every orthopaedic surgeon.
It’s less invasive and cost effective procedure for treating
clubfoot deformities. The rates of complications are less
when compared to other techniques. It can be performed
on outpatient basis in most of the patients or on day care
basis without requirement of anaesthesia. It can be
concluded that Ponseti method is very effective
procedure in treating clubfoot deformities.

International Journal of Research in Orthopaedics | March-April 2018 | Vol 4 | Issue 2  Page 300



Madhuchandra P et al. Int J Res Orthop. 2018 Mar;4(2):296-301

ACKNOWLEDGEMENTS

We would like to acknowledge all our patients and their
parents for extending their co-operation in conducting
this midterm follow-up study.

Funding: No funding sources
Conflict of interest: None declared
Ethical approval: Not required

REFERENCES

1.

10.

Dobbs MB, Rudzki JR, Purcell DB, Walton T,
Porter KR, Gurnett CA. Factors predictive of
outcome after use of the Ponseti method for the
treatment of idiopathic clubfeet. J Bone Joint Surg
(Am). 2004;86(1):22-7.

Ponseti IV. Treatment of congenital clubfoot. J
Bone Joint Surg Am. 1992;74(3):448-54.

Simons GW. Analytical radiography and the
progressive approach in talipes equino varus Orthop
Clin of North Am. 1978;9(1):187-206.

Ponseti 1V. Idiopathic congenital talipes equino-
varus. In: Ponseti IV, eds. Congenital Clubfoot
Fundamentals of Treatment. 1st ed. New York:
Oxford University Press Inc; 1996: 448-454.
Cummings RJ, Lovell WW. Operative treatment of
congenital idiopathic club foot. J Bone Joint Surg
Am. 1988;70(7):1108-12.

Harrold AJ, Walker CJ. Treatment and prognosis in
congenital  clubfoot. Bone Joint Surg Br.
1983;65(1):8-11.

Yamamoto H, Muneta T, Morita S. Non-surgical
treatment of congenital clubfoot with manipulation
cast and modified Denis-Browne Splint. Pediatr
Orthop. 1998;18(4):538-42.

Cooper DM, Dietz FR. Treatment of idiopathic
clubfoot. A thirty year follow-up note. J Bone Joint
Surg. 1995;77(10):1477-89.

Barker S, Chesney D, Miedzybrodzka Z, Nicolla,
Maffulli. Genetics & Epidemiology of Idiopathic
Congenital Equino Varus. J Paediatric Orthop.
2003;23:265-72.

Noonan KJ, Richards BS. Nonsurgical management
of Idiopathic clubfoot. J Am Acad Orthop Surg.
2003;11(6):392-402.

International Journal of Research in Orthopaedics | March-April 2018 | Vol 4 | Issue 2  Page 301

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Herring A. Tachdjian's pediatric orthopaedics. 3rd
edition. Philadelphia: WB Saunders; 2002.
Compenhout AV, Molenaers G, Moeus P, Fabry G.
Does functional treatment of Idiopathic Clubfoot
reduce the indication for surgery? A call for widely
accepted rating system. J Paediatric Orthopaedics.
2001;10:315-8.

Fripp AT, Shaw NE. Clubfoot. London: E&S
LivingstoneLtd; 1967.

Changulani M, Garg NK, Rajagopal TS, Bass A,
Nayagam SN, Sampath J, et al. Treatment of
idiopathic club foot using the Ponseti method-Initial
Experience. J Bone  Joint  Surg Br.
2006;88(10):1385-7.

Laaveg SJ, Ponseti IV. Long-term results of
treatment of congenital clubfoot. J Bone Joint Surg
Am. 1980;62(1):23-31.

Frick SL. The Ponseti method of treatment for
congenital Clubfoot: Importance of maximal
forefoot supination in initial casting. Orthopaedics.
2005;2 (1):63-5.

Green ADL, Lloyd Roberts AG. The results of early
posterior release in resistant Clubfeet: A long term
review. J Bone Joint Surg. 1985;67:588-93.

Scher DM, Feldman DS, Van Bosse HJ, Sala DA,
Lehman WB. Predicting the need for tenotomy in
the Ponseti method for correction of clubfoot. J
Paediatric Orthopaedics. 2004;24(4):349-52.

Doobs MB, Gordon JE, Walton T, Schoenecker PL.
Bleeding complications following percutaneous
tenotomy of Tendoachilles in the treatment of
clubfoot  deformity. J  Paediatric  Orthop.
2004;24(4):353-7.

Herzenberg JE, Radler C, Bor N. Ponseti versus
traditional methods of casting for Idiopathic
Clubfoot. J Paediatric Orthop. 2002;22:517-21.
Colburn M, Williams M. Evaluation of the
treatment of Idiopathic clubfoot by using the Ponseti
Method. J Foot Ankle Surg. 2003;42(5):259-67.

Cite this article as: Madhuchandra P, Raju KP,

Pawankumar KM, Shrinidhi IS. Functional outcome of
idiopathic congenital talipes equinovarus treated by
Ponseti method: a midterm study. Int J Res Orthop
2018;4:296-301.




