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ABSTRACT

Background: Congenital idiopathic clubfoot is a complex foot deformity often requires many months of treatment
and frequently resulted in incomplete or defective correction by older methods. Deformity can be corrected with serial
manipulation and casting with minimal or no surgery as reported by Ponseti. This study is an attempt to evaluate the
effectiveness of Ponseti technique in treatment of idiopathic congenital talipes equino varus.

Methods: 30 patients between age group of 01 to 24 weeks with 48 feet having congenital idiopathic clubfoot were
treated using Ponseti technique. The guidelines for treatment were followed as per the Ponseti method of serial
manipulation and casting at weekly intervals.

Results: 43 (89.58%) cases were treated successfully by using Ponseti technique without need of extensive surgery.
42 feet required tenotomy. 38 (79.16%) feet had an excellent outcome, 5 (10.42%) feet had a fair outcome and 05 feet
(10.42%) had poor outcome as measured by the Pirani scoring system. 7 (14.58%) patients had cast related
complications.

Conclusions: The Ponseti method is a safe, effective and reproducible method for correction of idiopathic congenital
talipes equinovarus which significantly reduces the rate of extensive corrective surgeries for correction of clubfoot.
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INTRODUCTION

Congenital idiopathic clubfoot is a complex foot
deformity that occurs mostly in an otherwise normal
child. It is estimated that more than 1, 00,000 babies are
born worldwide each year with congenital clubfoot.
Eighty percent of the cases occur in developing countries.
Most are untreated or poorly treated. Neglected clubfoot
causes physical, social, psychological and financial
burden on the patients, their families and society as a
whole. Older methods of manipulations and serial casting
usually required many months of treatment and
frequently resulted in incomplete or defective correction.’

As a result, extensive corrective surgery was indicated in
50% to 90% of the cases. Corrective surgeries are often
associated with disturbing failures and complications. In
addition, depending on the technique followed and the
residual deformity, up to 47% of the clubfeet undergo one
or more revision surgeries.?® This has led to development
of renewed interest in non-operative management of
congenital talipes equino varus. Clubfoot in an otherwise
normal child can be corrected with serial manipulation
and casting with minimal or no surgery as reported by
Ponseti. This study is an attempt to evaluate the
effectiveness of Ponseti technique in treatment of
idiopathic congenital talipes equino varus.
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METHODS

Between March 2014 to August 2016, 30 patients with 48
feet with congenital idiopathic clubfoot were treated at
Ramkrishna Medical Research Centre’s Jai Hospital
private Limited, Nashik using Ponseti technique. There
were 21 boys and 9 girls in the age group of 1 week to 24
weeks. Patients with congenital idiopathic clubfoot less
than 01 year of age without any other neurological or
syndromic involvement were enrolled in the study
(Figure 1). Patients with previous history of treatment,
relapse and recurrence were excluded from the study. The
treatment was started as soon as possible after birth. All
feet were assessed before treatment by using Pirani’s
scoring system. The Pirani scoring system is reliable,
quick, and easy to use, and provides a good forecast
about the likely treatment for an individual foot. The
guidelines for treatment followed the Ponseti method of
serial manipulation and casting at weekly intervals.*
Following a 2 to 3 minute gentle manipulation, Plaster of
Paris cast was applied. In all cases plaster cast was
applied above the knee. The parents were informed to
check circulation and instructed to remove the plaster cast
in case of any doubt. Plaster casts were replaced after
seven days, immediately after removal of the previous
cast in the clinic. Serial manipulation and casting was
continued till 70 degrees of abduction was achieved.
After correction of the forefoot adduction and alignment
of forefoot to hind foot, the dorsiflexion was assessed.
Equinus was judged by the limitation of ankle motion and
by the Pirani score. Finally the residual equinus was
corrected by percutaneous tenotomy of the tendo-achilles,
when the midfoot score was <1 and hindfoot equinus
persisted (Figure 2). This tenotomy was done on OPD
basis under local anaesthesia using 1% lidocaine. No
sedation was used during the procedure. Post operatively
an above knee cast was given for 3 weeks. After the last
cast was removed, correction was maintained by using
Denis Browne splint (Figure 3). The orthosis was fitted

on the same day as high-top, straight-last shoes fitted to a
Denis Browne bar of length equal to the distance between
the child’s shoulders. To prevent relapse of the deformity,
the shoes used were well-fitted, open-toed, maintained in
70 degrees of external rotation and 10 degrees of
dorsiflexion. The normal foot in a unilateral deformity
was placed in 40 degrees of external rotation. This splint
was worn for 23 hours a day for the first 3 months, then
only during night time for 3 years. Once the child reached
the walking age CTEV shoes were used during day in
combination to night splinting. The mean duration of
follow up was 18 months (15-21 months). Following
complete correction of deformity, patients were assessed
at one month intervals. At each visit the foot was
assessed for any loss of correction, i.e., limitation of
ankle motion, empty heel sign and, curving of lateral
border of foot. Results were graded as excellent, if the
Pirani score at final follow up remained zero; fair, if the
total score was one (Hind foot score and mid foot score)
or less and poor if the total score exceeded one. We used
this simple assessment for grading the outcome as the
follow-up period was short and as also this would help us
to detect the early relapses.

Statistical analysis

Data analysis was conducted on an intention to treat bias.
Statistical analysis was done using SPSS windows
software. Distributions of the gender, age, side of foot
were assessed using SPSS windows software.

RESULTS

In the present series, there were 21 males and 9 females
making a ratio M:F =2.33:1. 18 (60%) cases were
bilateral, while 12(40%) were unilateral. In our study
clubfoot was commoner on the right side. RT:LT foot
ratio being 1.4:1 (Table 1).

Table 1: Demographic profile of the patients.

Sex Unilateral Bilateral Total Patients
Male 8 13 21

Female 4 5 9

Total 12 18 30

Total feet Right foot Left foot Total
34 3 5 8

14 2 2 4

48 5 7 12

Table 2: Age profile of patients at the time of presentation.

Age in weeks
No of patients 18 06 04

The mean age at presentation in the present study was
5.33 weeks and It is evident that most (63%) of the
patients were first born (Table 2).

While following the Ponseti method, out of 48 feet, 42
feet required tenotomy and in only 06 (12.5%) feet
tenotomy was not performed. 10 (20.83%) feet had a

01 0 01

relapse of their deformity after initial successful
treatment. The splint compliance was compromised in
relapsed cases. In 5 cases of relapse, the Denis Browne
splint was not used strictly according to the protocol
while in 2 cases the shoes were poorly fitting. Out of the
10 cases of relapse, 3 were successfully treated by
manipulation and recasting, 2 feet required a second
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tenotomy of the tendo Achilles. 3 (6.25%) feet underwent Table 4: Clinical results based on Pirani score.
a posterior release while 2 (4.16%) feet required a

complete posteromedial soft tissue release (PMR) (Table Clinical result Excellent Falr

3). | Number of feet 38
Table 3: Profile of patients requiring tenotomy and Results were graded for all feet. 38 (79.16%) feet had an
other corrective procedures for relapse. excellent outcome, 5 (10.42%) feet had a fair outcome
and 05 feet (10.42%) had poor outcome as measured by
Procedures No. of cases the Pirani scoring system. All patients with such
Serial casting with P.C tenotomy of extensive surgeries were graded as having poor outcome
TA 42 —5(10.41%) (Table 4).
Serial (_:asting without tenotomy 06 7 (14.58%) patients had cast related complications
Recasting 03 including redness due to pressure, slight swelling of toes,
Repeat tenotomy 02 downward slippage of cast and erythema. All these
R AT A 03 comp_llcatlons were _attrlbuted to a deficient casting
technique. No infection, neurovascular compromise or
PMR 02 profuse bleeding post tenotomy was observed (Table 5).

Table 5: Complications of the procedure.

Complications Redness of skin due to pressure  Slight swelling of toes Erythema Cast slippage
Number of feet 3 1 2 1

Thus, 43 (89.58%) cases were treated successfully by
using Ponseti technique without need of extensive
surgery.

Figure 3 (A and B): After full correction by Ponseti
method and application of Dennis Brawn orthosis.

DISCUSSION

Correction of the clubfoot by non-operative means entails
a thorough understanding of the pathoanatomy of this
complex deformity.®> The indications, pitfalls and results
of the Ponseti technique have been well described and
several studies have attested to its efficacy.

In the present series, 30 clubfoot patients were studied,
21 males (70%) and 9 females (30%) with M: F ratio
2.33:1. Turco et al in his series of 468 patients found 334

Figure 2 (A and B): Correction of equines deformity (71.36%) males and 134 (28.63%) females having ratio
after percutaneous tenotomy. of 2.5 males to 1 female.® Max Bohm et al gave the ratio

International Journal of Research in Orthopaedics | March-April 2018 | Vol 4 | Issue 2 Page 240



Shinde GM et al. Int J Res Orthop. 2018 Mar;4(2):238-242

4:1.7 Ponseti found 6 males to 1 female. Kite in a series
of 1509 patients found 70.58% males and 29.42%
females.® Thus the literature varies for the male to female
ratio. The finding in the present series coincides with
those of Turco and Kite series.

In the present series, 18 (60%) patients had bilateral
affection and 12 (40%) had unilateral affection. Turco et
al® in his series found 56.76% bilateral cases. Kite found
49.37 bilateral cases in his series.® Ponseti et al found
40% bilateral cases.® Preponderance of bilateral cases in
our study coincides with other series in the literature. In
unilateral cases more involvement was on the right side
with 58.33% case. Turco et al in his series reported 104
right sided and 102 left sided cases.® Chung, Kite and
Palmer also found a slight preponderance of the right
side.’® In Kite series he found 419 (54.8%) right and 345
(45.2%) left sided involvement.?

Majority of the cases in our study were of first birth order
63.33%. Morcuende et al noted that in his series that 60%
cases were of first birth order."* One assumption in the
mechanical theory is that, the foot is held in equinovarus

position by rigid uterine wall, as the tone in the
primigravida uterus is high.

In the present study about 90% of the cases of idiopathic
congenital clubfoot were treated successfully using the
Ponseti method without the need for extensive corrective
surgery. Morcuende et al reported 97.5% success, while
Herzenberg et al gave 95% results with this technique
and Goksan et al reported 95% success rate.**™® Among
Indian studies Bhaskar and Rasal reported 80% while
Agarwal, Suresh and Agarwal reported 96.7% excellent
results.***® The rate of extensive surgeries like PMR was
reduced to only 10.42% after Ponseti technique in our
study. Morcuende et al and Herzenberg et al observed a
similar fall in the rate of such surgeries for treatment of
congenital clubfoot.***2

In our study tenotomy of the tendo Achilles was required
in 87.5% of the cases. Changulani et al required tenotomy
in 89.5% of cases while Laaveg and Ponseti reported
tenotomy in 87.5%."°'" Colburn and Williams also
required tenotomy in 87.5% of cases.’® Following studies
reported low tenotomy rates: Docker et al — 69%, Dyer
and Davis — 60%, Shack and Eastwood— 62.5%.%

Table 6: Comparison of current study with other studies

No.of  No. of BIGE UL Mean total eI Relapses
I initial age weeks to el T (e without (%)
(WEELS) tenotomy tenotomy (%0)

Current study 30 48 5.33 8.64 10.85 12.5 20.8
Changulani et al*® 66 100 12 - - 11 31
Laaveg and Ponseti*’ 70 104 6.9 - 8.6 12.5 23
Colburn and Williams*® 14 24 1.3 - 7.8 12.5 17
Docker et al*® - 62 - - - 31 25
Dyer and Davis® 47 70 - 5.3 - 40 -
Shack and Eastwood* 24 40 4.3 5 8 375 75
Brewster et al** 51 80 45 8.5 10 25 6.25
Bor et al® 23 36 <8 6 9 0 14
Radler et al*® 37 59 <3 - 11.4 0 2
Segev et al*’ 32 48 1.3 10 13 2 6
Abdelgawad et al®® 89 137 6.6 5.5 - 23.6 13

We required a mean of 8.64 cast to reach the stage of
tenotomy. This number is greater as compared to other
studies. We attribute this increase to our inexperience in
the casting and manipulation technique. Poor splinting
was a major issue especially in children coming from low
socio-economic strata and where the parent education
level was poor. We used a number 15 surgical blade for
tenotomy. Some authors like Minkowitz et al advocated
use of large gauge hypodermic needle.? Dobbs et al
reported bleeding complications following percutaneous
tenotomy due to injury to the peroneal vessels and small
saphenous vein.”® We did not come across any such
complication. Table 6 shows the comparison of our study
results with various other published studies.**%+2428

Our series has a short follow up period. Laaveg and
Ponseti discovered that the majority of relapses occur 3
years after the completion of the treatment.’ We agree a
longer follow up is required in our study.

CONCLUSION

The Ponseti method is a safe, effective and reproducible
method for correction of idiopathic congenital talipes
equinovarus which significantly reduces the rate of
extensive corrective surgeries for correction of clubfoot.
For successful outcome and to prevent relapse, this
techniqgue must be applied strictly according to the
protocol and parents must be taught the importance of
full compliance with bracing. Our series has a short
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follow up. Only a longer follow up will decide whether
we can continue to match Ponseti’s results.
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