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Abstract

Background: The most widely recognized congenital deformity of musculoskeletal
abnormalities at birth is clubfoot, with pain and disability if left untreated. The Ponseti technique
has become popular due to its short and long-term success rate published worldwide.
Unfortunately, in our country, families have no good interest in it due to several casting and
follow-ups, which are essential to the ponseti method. The study's objective was to evaluate our
locality's early ponseti method outcome in clubfoot management. Also, to analyze the early
recurrence rate and the characteristics of patient and family which predict the recurrence?
Methods We studied 50 infants with 77 idiopathic club feet at Erbil teaching hospital between
the periods of November 2018 to November 2019. Clubfoot cases were evaluated using the
Pirani score at the first presentation, and scores were recorded with a consequent visit,
manipulation, and serial casting until correction of deformity was done. Minimal corrective
surgery (percutaneous Achilles tenotomy) was performed on the greater part of the idiopathic
club feet and preceded with a foot abduction brace; more extensive surgery (posteromedial
release) was performed only for resistant cases. Recurrence was analyzed concerning age,
gender, parent education, family history, and the family's compliance with bracing- foot
abduction brace. Results: 77 feet of 50 babies were managed, 31 were males, and 19 were
females. Twenty-seven patients with bilateral clubfeet, the mean Pirani score was (4.623) range
(1.5 -6) at presentation. Clubfoot correction was obtained in all but 7 feet (4 cases), about (90,
9%). Among 46 cases (70 feet) the mean cast was 5.49 ranges (3-8) and was required for
correction. The normal time for deformity correction was (6.94 weeks, range (of 3-10) for
complete deformity correction. Tenotomy was performed on 51 feet (66.2%) with an idiopathic
club foot. Early relapse was 14 cases (30, 4%); among them, 12 cases (80%) were due to non-
compliant of parents with foot abduction brace. Conclusion: The Ponseti method for clubfoot
treatment is safe, successful, and non-invasive. Economical with excellent outcomes, minimize
the need for corrective surgery. Relapse is related to noncompliance of the family with bracing.
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1. Introduction

Clubfoot is a congenital deformity found in 1in each
1000live birth; 50%of cases are bilateral. The
deformity has four components: Ankle equines,
metatarsal adducts, cavus, and hindfoot varus.1

The cause of clubfoot is multifactorial, by malformed
bones, muscles, and joints or abnormal ligaments
and tendons. Or maybe result from external forces
that put the foot or feet in a defective position during
an embryo,2 or due to neurogenic disorders in
neuromuscular balance or gene variations.3
Clubfoot that is available during childbirth might be
either congenital or positional. In positional talipes,
the foot that is normal but has been held in an
abnormal position in the uterus, that is correctable,
its incidence is five times more common than
congenital type, 4 Congenital talipes is a fixed
condition that can be idiopathic or tautological, and
the idiopathic type is usually an isolated skeletal
deformity, often bilateral.4

If the conservative treatment failed, clubfoot
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could be treated conservatively or by surgical
intervention. The Ponseti method is mainly
conservative. Hippocrates introduced the first
preservationist method in 400 BC when he
suggested gentle manipulation accompanied by
splinting.5

Ponseti Method, which was developed by Dr.
Ponseti, in 1963, is safer and more efficient than
surgery.6-7 Another procedure is the French
technique (Functional method), developed by Masse
and Bensahel in France in 1970 8. It requires daily
manipulation of the foot by the physiotherapist for
30 min. This was followed by muscle stimulation
around the foot, especially the peroneal muscles; for
the reduction to be maintained then, adhesive
strapping was applied.9

The study aims to evaluate the Ponseti Method's
outcome in managing congenital idiopathic club
foot in children and also to study recurrence rate
about the age of presentations, sex, family history,
severity at presentation, and compliance of parents
with a brace.
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2. Patients and Method

This is a prospective study done in Erbil teaching
hospital on 50 patients (77 feet) using the ponseti
technique between November 2018 and November
2019. Thirty-one patients (62%) were male, and
nineteen (38%) were female. Twenty-seven patients
(54%) were bilateral and twenty-three (46%) were
unilateral, their main age was 3.9 months (ranging
from 2weeks to 11months) 27 patients (54%) were
less than 5 months, and 23 patients (46%) were
more than 5 months.

Preliminary explanation to parents regarding the
treatment technique, visit complication, outcome,
and compliance are done, and their consent was
taken. Patient and examination information was
collected, and data were recorded; the information
included pregnancy, birth history, birth weight,
family history, and educational level of the parent.
Examination findings included side involved, the
severity of clubfoot graded by use of Pirani score,
and other skeletal examination like the spine, hip,
extremities, and neurological assessment.

3. Ponseti Technique

This method is divided into two-stage; the Casting
stage, during which gentle Manipulation, sequential
Casting, and tenotomy, and the Maintenance stage,
which uses a foot abduction Brace to prevent a
relapse of deformity 11.

The clubfoot components must be corrected in the
sequence. We start with Cavus, Adduct, Varus, and
finally Equinus. All parts of the deformity are
corrected simultaneously, except for the ankle
equinus. Firstly, cavus correction is undertaken. This
is by elevating the first ray to have a normal
longitudinal arch.

The foot is maintained in the maximum corrected
position by holding counter pressure applied against
the talus head. The Varus of the heel does not need
to be effectively corrected because A corrects
automatically as the forefoot adduction is corrected.
Correction of the equinus component can be
undertaken too. Gentle dorsiflexion (gradual
stretching) can be tried. But in most cases, it requires
a percutaneous heel cord tenotomy. Tenotomy can
be done, and Cast padding is then applied, then
trailed by the above-knee cast with the foot in
fifteen-degree dorsiflexion and seventy degrees of
abduction for three weeks.

The maintenance phase can be started once the last
cast is removed to prevent a recurrence. The brace
must be worn full-time in the first three months, then
only during naps and at night for 3-4 years. The
brace, known as the foot abduction brace,

After we start with a proper schedule of follow-up
follows 2 days (to check for brace fitness) 2 weeks (to
troubleshoot compliance issues), and 6 weeks (to
detect early recurrence)—3 months (to start with
night and nap protocol), and lastly every 3 months.
Until the age of 4 years during follow-up, the
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recurrence is identified so the reapplication of casts
with the ponseti method was done.11

4. Statistical Analysis

The information was converted using a particular
coding sheet into the codes, and the data was then
transformed into computerized data. Statistical
analysis SPSS version 22 (Social Science Statistical
Package) used the chi-square test of association to
compare proportions. The exact test of Fisher's was
used when the expected number of table cells of
more than 20% was less than 5. A one-way variance
analysis (ANOVA) was used to evaluate three ways.
To compare the means of each group. A post-shoe
test (L SD) was used. Statistically significance p-value
were kept p< -0.05.

5. Result

According to Pirani scoring, '?, we categorized the

severity of deformity of feet at presentation including
mild (1.5-2.5), moderate (3-4.5), and severe (5-6)
categories. So, according to the response of cases to
manipulation and casting, we classified into 3
patterns as shown in (Tab.1). With the sequence of
manipulation and casting, whenever mid-foot score
and hindfoot scores are improved and the total score
is (< 1). Only casting will be the treatment. When the
midfoot score is improved (< 1), and the hindfoot
score remains high (>1). Percutaneous Achilles,
Tenotomy has been done. Extended poster-medial
soft tissue release is the treatment when both
midfoot and hindfoot score remains high.

Pattern of management No %
Casting 19 24.7
Percutaneous tenotomy 51 66.2
Postero-medial release 7 9.1
Total 77 100

All the cases treated were idiopathic clubfoot; others
were excluded from this study. The total number of
patients was 50 (77 feet), out of which 31 (62%) were
male and 19 (38%) were female. 27 cases (54%) were
bilateral, and 23 cases (46%) were unilateral. At the
application of the first cast, the mean age was (3.9
months) range (0.5-11 months).

The overall mean Pirani score at presentation in 77
feet was (4,623) range (1.5-6). Only 4 cases (7feet)
were referred to perform extended posteromedial
soft tissue release because they were rigid, and the
desired position could not be achieved by the
ponseti method.

Among 70 feet (46 cases) the total no. of cast
required to correct the deformity was 5.49 cast.
Range (3-8). We have 10 feet (7 cases) out of 77 feet
have a complication in the form of an erythema,
abrasions, and toes swellings were treated by
padding the site, and removal of the cast until the
swelling subsides then recasting was done.

Duration of the cast in weeks

Among 70 feet (46 cases), the average time that was
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required until correction of deformity was 6.94 weeks,
(range 3-10). For 13 feet of severity-mild according to
Pirani scoring, required 3.54 weeks, for 12 feet of
severity-moderate required 6.92 weeks, for 45 feet of
severity-severe required 7.93 weeks. (Table-2).

severity |No| Mean SD P- Value (LSD)
mild 13| 3.54 | 0.776 <0.001
moderate | 12| 6.92 | 1,193 <0.001
severe 451 7.93 | 1,176 ,023
total 70| 6.94 | 2.139

Early outcome

70 feet undergo the ponseti method with a good
result, while 7feet are referred to perform extended
posteromedial soft tissue release. so, the early
outcome was excellent 90.9%

20 Frequency|Percent| mild [Moderate|severe
outcome
success 70 90.9 | 13 12 45
Failure 7 9.1 0 0 7
Total 77 100
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Early recurrence rate

Follow up the duration of the cases (46 cases)
involved in the study was 5.3 months (range |-
9months), and the recurrence rate was 30.4% (14
cases). Among the recurrent cases, the parent of 12
patients (80%) was non-compliant with the brace,
and among non-recurrent cases, parents of only 3
cases (20%) were non-compliant. Among the
recurrent feet, only 4 feet were treated with
percutaneous tenotomy, and the remaining feet
were cast.

Ratio and relation of variables to
recurrence

There is a strict relation between recurrence and the
family's compliance with using the brace, where the
p-Value was significant <0.001. The family's
educational level directly affects the compliance;
therefore, the recurrence, P-Value <0.001. The
remaining variables include age, gender, and
education of parents: residency, family history,
pattern management. Severity and compliance and
their relation to recurrence with P-Value are shown in
(table 4).

recurrent Non-recurrent Total P-Value
NO. % No % No %
Compliance 2 6,5% 29 93,5% 31 100% <0.001
Noncompliance 12 80% 3 20% 15 100% ’
Age <=5 5 18,5% 22 81,5% 27 100% 036
Age 5months 5 9 47 ,4% 10 52,6% 19 100% '
Positive family history 2 28,6% 5 71,4% 7 100% 1.000
Negative family history 12 30,8% 27 69,2% 39 100% )
Male 10 34,5% 19 65,5% 29 100% 0.436
Female 4 23,5% 13 76,5% 17 100% ’
Total 32 69.6% 14 30.4% 46 100%

Recurrence Non-Recurrence Total
Variable No % No % No % P-value
Severity Mild 3 23.1% 10 79.96% 13 100%
414
Moderate 6 50.0% 6 50.0% 12 100%
Severe 16 35.6% 29 64.3% 45 100%
Total 25 35.7% 45 64.3% 70 100%

6. Discussion

In our study, 90.9% of feet had good to excellent
outcomes by sequential casting alone. With or
without tenotomy. Our result was higher than that of
Boret et al., whose study (117 clubfeet) with a rate of
89.2% with a mean follow-up duration of (6.3 years),
although lower than the study of Bansal R. et al. on
111 children (166 clubfeet) after three years of
follow-up duration. 13-14

In our study, at the initial presentation, the mean age
was (3.9) months (range 0.5- | 1) which was near the
age incidence observed by Dobbs et al.15, which
was 12 weeks (range 1-60). Presenting age at initial
presentation directly affects the quality (mobility) of
the foot, Pirani score, the need for tenotomy, and
final results. A similar finding was reported by
Lehman et al.16 and Morcuende et al.17 Where, they
have stressed the importance of initiating treatment
at an early age. Our study's age incidence was less
than 12 months because the previous relapse was
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our exclusion criteria.

The mean Pirani score: 70 feet was 4.49 range (1.5-
6). 13 clubfeet (1 8.57%) had a Pirani score of 2.077,
12 clubfeet (17.14%) had a Pirani score of 3.87 and
45 (64.28%) with scores of 5.35, which was lower in
both Pirani severity scoring and many foot in
comparing the study of Bansal R et al., mean Pirani
score was 5.5 range (4-6). 120 (72.29%) clubfeet had
Pirani score of 6 and 46 (27.71%) with scores of'<é
49

In the present study, the mean number of casts
required to correct the deformity was (5.49) cast,
range (3-8), which was near the study of Ban et. al., 14
where average number of casts per foot was (5.7)
casts. The number the cast that is required also
depends on the methods of application, and
experience and experienced clinicians require fewer
castes. 18

The tenotomy was done whenever dorsiflexion was
less than 10 degrees above neutral.19 Achilles
tendon tenotomy was an integral part of the Ponseti
technique. 20-21, while we preferred to do it under
local anesthesia. This was the same done by
Mercuende et al.,17 and Herzberg et al.,22 who
prefer that the Achilles tenotomy be done in the
clinic with topical or local anesthesia.

Percutaneous Achilles tenotomy for 51 feet (66.2%)
out of 77 clubfeet was done, and that was lower as
observed in the study of Dobbs A al. 28 74 (86%) of
the 86 clubfeet. After completing the casting
regimen, the feet were placed in an afoot abduction
brace to maintain the correction in the present study.
14 case (30.4%) of 46 cases reported relapses after
initially successful treatment; these relapses were
significantly associated with noncompliance with the
FAB. The relapse rate of 80% in patients non-
compliant with the FAB and relapse rate of 6.5% in
compliant patients. This was near the result of
Ponseti.23 who has reported a relapse rate of 78% in
patients non-compliant with the FAB and 7% in
compliant patients. Higher than the study of Dobbs
et. al.,, 15 on 51 patients, among the noncompliance
group (21 patients) only five cases (24%) had no
recurrence. Among compliance group, there were
no recurrent cases, in which bracing compliance was
found to be a significant predictor of recurrence.15
Depending on the result and statistical analyses of
this study which emphasized the strict relationship
between recurrence and compliance of the family
with a brace (P-Value: 0.001). Among the compliance
group (31 patients), were only 2 cases (6.5%)
recurrent, and among the noncompliance group (15
patients), were 12 cases (80%) recurrent. In our
locality there are so many people either illiterate or
with  low educational level and with low
socioeconomically status, so it indirectly affects the
recurrence rate, so the relationship between
recurrence and education of parent (P-Value:
<0.001), among 33 educated cases were only 4 cases
(12.1%) recurrent, and among 13 illiterate cases were
10 cases (76.9%) recurrent. In our study, relapse rates
were near the relapse rate of Dobbs et al.15 studies
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on 51 patients (86 feet), where 16 patients (31%)
relapsed for 6 months mean follow-up duration.15
And lower than the study of Haft GP et al., 21
patients (41%) relapsed in their study on 51 patients
because of the difference in the rate of brace
compliance.

So, applying the ponseti method in every case of
club foot is important because it at least delays
operation even if the family is not in compliance with
a brace. Regarding the treatment of recurrence
cases, most recurrences are detected early, all minor
recurrent, and treated by weekly changed casting (1-
3 cast) with tenotomy in 4 feet. This is proved by Haft
GP t al; 9 recurrent cases, all treated conservatively
24 in recent years, studies have indicated that the
rate of surgical procedures is reduced by earlier
identification of relapse and repeat application of
cams. And improved compliance with abduction
bracing. 15-22

Statistically, there is no significant relationship
between age, grinder, residency, family history, and
severity of clubfeet at presentation with the rate of
relapse after an initial successful trial of serial costing,
which was also proved by Dobbs el al and Haft et .al
15-24 previous studies have shown the rates of
noncompliance with bracing ranging from 10% to
41%. And this wide range of compliance of the
dandy with the bracing protocol is related to these
families' economic and educational standards.15-17

7. Conclusions and Recommendation

|. The ponseti is a good and reliable treatment for
CTEV correction that fundamentally reduces the
required surgical correction.

2. Compliance and maintenance are important to
prevent the recurrence of a clubfoot treated with
the ponseti method.

3. There is no significant relationship between
ages and sex. Family history and severity of
clubfoot at presentation, and the rate of relapse
after a successful trial of serial casting.

4-  Meticulous Cast Application, preferably
personally by the treating orthopedist, calls for
better cooperation and compliance by family and
affects the treatment outcome.

5- Arrangement of follow-up sessions with cast
sessions in groups encourages compliance and
confidence among families.

6-. Further study includes a larger no. or patient
and for a longer duration of follow up
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