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Comparison of the outcome of management of congenital idiopathic
clubfoot treated by ponseti method with modified technique
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Abstract
Background: Ponseti's technique has become the standard and most effective
treatment modality for correction of Congenital Talipes Equinovarus (CTEV) in
newborn. With time, little modification has been done in the classic technique.
Objective: Our objective in this study was to compare the outcome in the recent
years (modified Ponseti technique) with the results of our previous study
(classic Ponseti technique).
Methods: A total number of 976 patients (1553 feet) of Congenital Talipes
Equino Varus were treated from October 2009 to February 2019 in Khulna
Medical College Hospital and in private hospitals. In this retrospective study
(based on convenient sampling), there were two groups. In group A, a total 621
patients (with a total 1033 feet) were treated from October 2009 to August,
2015. In group B, 355 patients (520 feet) were treated from November 2015 to
February 2019.
Results: In this study, in group A, approximately 88.6% was in 0-6 months age
group. 64.9% was male patients. 3.7% patients had positive family history. In
group B, majority of the patients (301, 84.8%) was in 0-6 months age group.
211 patients (59.4%) was male child. In approximately 3.1% (11) patients family
history was positive. Approximately in 95.9% (991 out of total 1033) and 96.5%
(502 out of total 520) feet respectively in group A and B, tenotomy was
required. Dropout rates were 7.6% and 4.1% in respective groups. Minor
bleeding was observed in approximately 1.5% (15) and 1.4% (7) feet in
respective groups, followed by plaster related complications in approximately
2.2% (23) and 1.0% (5) feet in group A and B. Patients' compliance was found
significantly higher in group B in contrast to group A. In group B, it was over
90%, whereas in group A, it was approximately 64.1 %.
Conclusion: The ultimate outcome of Ponseti repair is improving by less
requirement of total number of plaster, resistant cases and reduction in overall
dropout rate by the newer modification.
Keywords: Percutaneous needle tenotomy, Ponseti method, Congenital talipes
equinovarus.

Introduction
The Ponseti method of treatment for congenital
clubfoot
has
gained
widespread
clinical
acceptance. In the last 2 decades, it is considered
as the best conservative way to address this
complex deformity.1 One report on the long term
outcome of the Ponseti method particularly
inspired pediatric orthopaedic surgeons to adopt
this treatment.2 The authors reported in detail on
the simplicity of the method to achieve and
maintain a flexible, planti-grade, and painless
foot. However, because there are insufficient data

on the worldwide use of different methods for
clubfoot
management,
one
could
assume
numerous centers still treat congenital clubfoot by
initial casting followed by surgical correction of
residual deformities. Outcome of treatment is
rated differently in the literature with some
authors presenting success rates of as much as
80% excellent or good short to midterm outcomes
for Ponseti management and for surgical
treatment.2 In light of seemingly comparable
outcomes, the much less invasive
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treatment pioneered by Ignacio V. Ponseti is
repeatedly cited as the preferred treatment.3-5 The
evidence to support this estimation is based on
retrospective trials and a few studies with
historical control groups.6,7 Larger groups of
patients with follow up have been reported only by
a couple of centers worldwide.4 For almost 3
decades, we treated congenital clubfoot
with
manipulation (following the guidelines of Johann
Bosch from the 1950s, whose approach was
remarkably similar to that of Ponseti) and casting
up to the age of 6 months followed by posteromedial release.8
The less invasive character, the straight forward
biomechanical concepts, and the favorable reports
on the Ponseti method motivated us to organize a
prospective study in 2015 to evaluate the outcome
in common orthopaedics practice in 2015.9
Thereafter, some modification of Ponseti technique
has been introduced, such as introduction of
minimal invasive percutaneous needle tenotomy.
This ultimately improved patients' compliance
over time. Moreover with time, our experience and
expertise also became more refined and we were
expecting a better outcome than our previous
study. Now in this current study, our objective
was to compare the outcome in the past recent
years (modified technique) with the results of our
previous study (classic technique).

Materials and Methods
A total number of 976 patients (1553 feet) of
Congenital Talipes Equino Varus were treated
from October, 2009 to February 2019 on an
outpatient basis in Khulna Medical College
Hospital and in private hospitals. This study was
conducted retrospectively in two groups. In group
A, a total 621 patients (with a total 1033 feet) were
treated from October, 2009 to August, 2015 (in
our previous study classic Ponseti technique). On
the other hand, in group B, 355 patients (520 feet)
were treated from November 2015 to February
2019 (modified Ponseti technique). In modified
technique blade tenotomy is replaced by
percutaneous needle tenotomy which is simpler
and apparently safer. All data was collected and
analyzed retrospectively. Convenient purposive
sampling was used as a method of selecting
sample on the basis of inclusion and exclusion
criteria. In this clinical study, both manual and
computer based statistical analysis of the data
were done. Data were analyzed manually and then
rechecked with SPSS (Statistic package for social
science) computer package programme. The
survey data were analyzed using both analytic as
well as descriptive statistic. Such as; mean, SD,

percentage, p value (where appropriate). Ethical
clearance is taken individually from patient and
from the ethical review committee of Khulna
Medical College Hospital.

Results
The demographic profile of the study population in
group A (621 patients with a total 1033 feet) and B
(355 patients with 520 feet) is depicted in Table 1.
Table I
Demographic distribution of the study population
in group A and B
Group A
Variables

Number

Age

0-6 months
>6 months
Gender
Male
Female
Family history
Positive
Negative
Average Pirani score at presentation
Average number of casts before tenotomy
Minimum duration of follow up
Average Pirani score at last follow up

%

550
88.6
71
11.4
403
64.9
218
35.1
23
3.7
598
96.3
4.3
4.7
12 Months
4.5

Group B
Age

0-6 months 301
>6 months
54
Gender
Male
211
Female
144
Family history
Positive
11
Negative
344
Average Pirani score at presentation
4.1
Average number of casts before tenotomy 5.2
Minimum duration of follow up
12 Months
Average Pirani score at last follow up
4.4

84.8
15.2
59.4
40.6
3.1
96.1

Total number of plaster (on an average), resistant
and treatment failure cases in both groups is
represented in Table II.
Table II
Necessity of number of plasters in study
population and outcome of cases

Indices

Total number of plaster
Up to 05 06-07 08-09 RC

Number of patient (Gr. A)
%
Number of patient (Gr. B)
%

571
92.0
338
95.2

33
5.3
11
3.1

11
1.7
05
1.4

06
1.1
01
0.3

TF
00
00
00
00

RC=Resistant cases after treatment, TF=Treatment failure
cases
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Initially a total number of 672 cases were included
in group A, but 51 were dropped out at different
phases of treatment (previous study data),
whereas, in group B, it were 370 and 15
respectively. Dropout rates were depicted in figure
1.

overall patients' compliance in both groups is
presented in figure 3.

Figure 3. Patients' compliance in both groups
Figure 1. Dropout rate in both groups

Discussion

In this study, total 1033 feet of clubfoot were
treated within the study period in group A, among
which in 991 (95.9%) feet tenotomy was required
in course of management. Total 520 feet of
clubfoot were treated within the study period in
group B, among which in 502 (96.5%) feet needle
tenotomy was required in course of management
(figure 2).

Figure 2. Rate of blade and needle tenotomy (in
Group A and B respectively).
Among the 1033 and 502 feet treated in group A and B
respectively, the rate of complications is presented in Table
III.
Table III
Procedure related complications in both phases
Complications

N(%)=1033
N(%)=502 P value*
feet (Group A) feet (Group B)

Plaster related
23 (2.20)
complications
Bleeding (Minor)
15 (l.5)
Pseudo aneurysms
00 (00)
Neurovascular injuries
11 (1.1)
Infection
19 (1.8)
Incomplete tenotomy
02 (0.2)
Loss of control over needle
* P values are calculated using ANOVA

05(1.0)
07 (l.4)
00 (00)
01 (0.2)
03 (0.6)
02 (0.4)
03 (0.6)

>0.05

In group A, most of the patients, approximately
88.6% (550 patients) was in 0-6 months age
group. 64.9% was male patients. 3.7% patients
had positive family history. Average Pirani score at
presentation was 4.3 in group A. Among the 355
cases in group B, it has been found that majority
of the patients (301, 84.8%) was in 0-6 months
age group and 211 patients (59.4%) was male
child. In approximately 3.1% (11) patients family
history was positive. Average Pirani score before
the initiation of treatment was 4.11. Average
number of casts before tenotomy was 5.2. A
minimum 12 months follow up was done in each
patient. It has been observed that approximately
in 95.9% (991 out of total 1033) and 96.5% (502
out of total 520) feet respectively in group A and
B, tenotomy was required.
In our previous study,9 it was found that among
the patients in group A (approximately 92%), only
05 serial plasters were found to be sufficient,
whereas, only in 5.3% patients 06-07 plasters
were required followed by 1.7% patients requiring
more than 07 plasters, whereas, in group B, these
were 95.2%, 3.1 % and 1.4% respectively. 06
(1.1%) resistant cases were found where correction
was relatively slower than others, but no case of
treatment failure was identified. In contrast, in
case of group B, resistant case was only 0.3%.
Initially a total number of 672 cases were included
in group A, but 51 were dropped out at different
phases of treatment (previous study data),
whereas, in group B, it were 370 and 15
respectively. Overall dropout rates were 7.6% and
4.1% in respective groups. Dropout rate tends to
fall gradually. Procedure related complications is
decreasing, patient party is educating. Ponseti
technique is being more reliable method to the
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parents of the child with CTEV and thus dropout
rate is decreasing.
Ponseti's technique' has become the standard and
most effective treatment modality for correction of
CTEV in newborn.10,11 It consists of weekly
stretching plaster casts followed by percutaneous
tenotomy of tendoachilles. Achilles tenotomy is
needed in 70-80% of cases after successful
correction of forefoot adduction and heel varus.1213 Earlier, it was done by open method. This
practice was later discontinued because of its
invasiveness
and
relatively
high
rate
of
complications. Now a days, as a part of Ponseti's
method, it is done percutaneously with a surgical
blade (no. 11 and 15 being most commonly used).
It is a simple and safe technique. However, with
the increasing popularity of this procedure,
complications are being reported.14,15 These
usually consist of excessive bleeding, formation of
pseudoaneurysm and neurovascular injuries.
Several modifications of this technique which
includes use of modified surgical blade designs
and even mini open methods have been reported
in an attempt to decrease these complications.16,17
Percutaneous tenotomy with a needle was
described earlier in literature to correct trigger
finger deformity.17 Minkowitz B et al., first
described the use of a large gauge hypodermic
needle
to
section
the
tendo
Achilles
percutaneously as a modification of Ponseti
method.18 Thereafter, similar studies were
published by different authors describing this
modified technique.19-22
In literature review, different studies have been
found
regarding
the
complications
of
percutaneous needle tenotomy.11-15 But in this
study, no major complication has been
documented. The results reflect that minor
bleeding was observed in approximately 1.5% (15)
and 1.4% (7) feet in respective groups, followed by
plaster related complications in approximately in
2.2% (23) and 1.0% (5) feet in group A and B. Only
1 case (0.2%) out of total 502 tenotomy was
associated with neurovascular injury in group B,
whereas in group A, it was 1.1%. Infection and
incomplete tenotomy rate was found 0.6% and
0.4% respectively in group B. In contrast, in group
A, infection rate was approximately 1.8%. P value
reflects statistically less significant result here
(>0.05, using ANOVA test). Another important
finding of this study was patients' compliance
which was found significantly higher in group B in
contrast to group A. In group B, it was over 90%,
whereas in group A, it was approximately 64.1%.
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Possibly this better compliance in group B is due
to several factors. With time, acceptance of Ponseti
method is increasing day by day for its better
outcome. This method is being more reliable and
popular among the patient and guardians. If fact,
initially complications were relatively high,
therefore patients' compliance was less. And over
time expertise and experience is increasing,
complications are decreasing gradually. And thus
patients' compliance is increasing rapidly.
A study was performed in Dhaka Medical College
Hospital and published in 2014. In that particular
study, it has been found that rate of procedure
related bleeding was 2.85%. Infection rate was
found nil, whereas difficult procedure was
observed in 5.71% of all cases.22 In a study of
Maranho DAC et al. abnormal bleeding was found
as the major complication (2 cases out of 57
cases) in cases of needle tenotomy, whereas in
another study,15 difficult procedure was observed
as the major problem (4 out of 70 cases).12 In most
of the study, complications are claimed as nil with
needle tenotomy.13,14 Another important issue is
that most of the initial studies with the
introduction of percutaneous tenotomy were at
experimental stage. Thus with less experience and
expertise, patient's compliance was less and
complications were relatively high. Now with time,
complications are expected and found to be less. A
falling trend of procedure related complications is
observed in this study in comparison with other
studies.
This study limitation was conduction with a
relatively limited number of study subjects over a
shorter study period. Convenient sampling was
used as the screening method to select the study
population. Randomization and blinding was not
done. Therefore, selection bias in this study
couldn't be fully eliminated.

Conclusion
Ultimate outcome of Ponseti repair is improving by
less requirement of total number of plaster,
resistant cases and reduction in overall dropout
rate. Currently, modified Ponseti repair is more
resilient procedure in contrast to blade tenotomy
in terms of complication rate and patients'
compliance, along with low morbidity. Therefore,
this modified technique of tendo Achilles tenotomy
is recommended for treatment of idiopathic' club
foot deformity in younger children as a part of
Ponseti technique.
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