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ABSTRACT

Introduction. Congenital talipes equinovarus (CTEV), also called clubfoot, is one of the most common orthopedic
congenital anomalies. However, there is no formal study of the condition here in the Philippines, and data is sparse
regarding the epidemiology, treatment, and outcomes in similar third-world countries.

Methods. Retrospective review of data of clubfoot patients seen at the Philippine General Hospital (PGH) Clubfoot
Clinic from 2006 up to the present.

Results. Records from 75 patients treated at the PGH Clubfoot Clinic from 2010-2016 were reviewed. Idiopathic
clubfoot comprised 76% of the patients, while syndromic clubfoot comprised 24%. A good outcome of the Ponseti
method was seen in 82% and 88% of the idiopathic and syndromic clubfoot patients, respectively. Idiopathic clubfoot
cases that had good outcomes required an average of 11.84 casts to tenotomy or bracing, which was not statistically
significant compared to 9.55 average sessions for syndromic clubfoot (p=0.21). The initial Pirani scores for both cases
were not significantly different (p=0.95). Idiopathic cases with poor outcomes needed less casting sessions (4.45)
because the decision to operate was made early. Age was not found to significantly affect the outcome of treatment
for idiopathic clubfoot (p=0.20) and syndromic clubfoot (p=0.64).

Conclusion. Ponseti casting was found to be effective in treating both idiopathic and syndromic clubfoot patients.
The number of sessions did not differ significantly between the two.

Key Words: Clubfoot, Congenital Talipes Equinovarus, Pediatric Orthopedics, Serial Casting, Ponseti Casting Method,
Pirani Scoring

INTRODUCTION

Congenital Talipes Equinovarus (CTEV) is one of
the most common congenital anomalies of the extremities,
occurring in 1 in 1000 live births worldwide.! The Global
Clubfoot Initiative estimates the incidence in the Philippines
to be 0.76/1000 live births.! When untreated, the burden of
disease increases, mainly due to abnormalities with weight-
bearing and gait. Children with untreated clubfoot walk
on the sides of their feet, causing callus formation, skin
breakdown, potential sites of infection, impaired mobility,
and limited employment opportunities.>” The exact patho-
physiology of CTEV remains controversial. However,
numerous possible mechanisms have been described, from
genetic to environmental factors.>® Regardless of the cause,
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the epidemiology, treatment, and outcomes of this disease.
'This study aimed to describe the results of CTEV treatment
using the Ponseti method at the Philippine General Hospital
(PGH). As a tertiary and the national university hospital,
this setting may be an adequate representation of health
systems in place to treat CTEV in the country.

Treatment Options

Conservative measures are currently the standard of
care for the management of CTEV. Options mainly revolve
around the concept of gradual correction of deformities and
immobilization to maintain the correction.® Stretching is
used in the French functional method, as well as Ponseti and
Kite techniques.” The Ponseti and Kite methods, however, use
plaster casts to maintain reduction of the foot. The French
method uses adhesive strips to maintain the correction.?
Botulinum toxin has also been used to relax the tight soft
tissues surrounding the foot with modest success.® Surgical
options include Achilles tenotomy or tendon lengthening,
tendon transfers, or gradual correction with an Ilizarov
fixator.” Surgery is often reserved for recalcitrant or relapsed
cases, while Achilles tenotomy is usually done after the Ponseti
method.>**"? Early surgical management is also associated
with increased risk of developing arthritis in adulthood.™

The Ponseti method has emerged as the treatment of
choice for CTEV worldwide. It is a specific manipulation
method, reduction, casting, tenotomy, and bracing to achieve
and maintain the correction. Cast changes are done every 5-7
days, and Achilles tenotomy is done if the dorsiflexion fails to
improve beyond 15 degrees if the forefoot abduction is already
60-70 degrees.>* Uniformly good results have been obtained
using this method even in underdeveloped countries.®®
Compared with the Kite method, the Ponseti method had
similar results in deformity correction and maintenance of
correction, fewer cast changes, greater reproducibility, and
improvement in Pirani score.*”""33 The disadvantage of the
Ponseti method is the commitment to the treatment made
both by the physician and the child’s parents. Abduction
bracing with specially designed orthoses are worn for 23 hours
a day for the first three months, then at night for three years,
making the total treatment time approximately four years.?’
Intolerance to bracing is the primary reason for recurrence
when the Ponseti method is used.>'*

The Pirani Score and its Impact

There is still no consensus on the grading of the severity
of CTEV.* Two of the most widely used systems are the
Pirani and the Dimeglio scores. Both are based on clinical
assessment of CTEV patients, and both have excellent inter
and intraobserver reliability.*"® The predictive value of the
Pirani scoring, however, remains controversial. Dyer and his
colleagues did not find any linear relationship between the
initial Pirani score and the total number of cast changes.®
These findings were also recorded by Gao and Chu.*'
Despite these findings, the authors concluded that 92% of

patients with an initial Pirani score >4 would need at least
four casting sessions and that two components, posterior
crease, and rigid equinus, had the highest correlation with
the total number of casts required for correction (r 0.09 and
0.16).%11® The Pirani score uniformly decreases with good
outcomes of Ponseti casting. %1617

Modifiers of Outcome

The age of the patient upon presentation for treatment
was found to have no correlation with treatment outcome.
Successful treatment using the Ponseti method has been
obtained in patients presenting at six months up to 9 years
old.”" Iltar and colleagues, in a retrospective review, noted
that Dimeglio scores were worse on final follow-up in patients
treated before the 1% month of life.” They surmised that the
difficulty lies in maintaining the reduction with plaster in a
small foot. The non-ossified cuboid could not act as a barrier
to compression, and cartilage remodeling needed to correct
the supination.

Noh and Park suggested that the radiographic parameters
measuring the tibiocalcaneal and lateral talocalcaneal angle
correlate with the Pirani score after treatment.'> However,
due to the unreliable radiographic findings in newborns
and infants, these parameters have yet to be used for
prognostication.

Non-ldiopathic CTEV

CTEV is also associated with several neuromuscular
conditions. Of these, spine disorders (tethered cords,
myelomeningocele), arthrogryposis, and cerebral palsy are
most common. The neuromuscular disease has been associated
with late relapses, and CTEV associated with arthrogryposis
is described as “rigid” and “difficult to correct.”®* Despite
these difficulties, the Ponseti method is still being used as
a first-line treatment for non-idiopathic CTE, and good
outcomes have been reported.®*»

Barriers to Successful Treatment

Management of CTEV in low and middle-income
countries (LMIC) is challenging. Often, a health service
delivery system has to be set up to provide care for these
patients. Johnson and Friedman recognized this problem and
conducted a systematic review.® They classified barriers into
three groups: 1) Patient-level — demographic and cultural
variables that inhibit care, 2) Health system-level — supplies,
personnel, or infrastructure, and 3) Provider-level — health
care provider knowledge and training. Among all these
factors, the most common cause for treatment failure is the
patient level barriers; the negative stigma associated with
CTEV and personal beliefs regarding the cause and treatment
of the disease discourages patient consult and follow-up. The
cost of treatment, including patient transportation and cost
of materials, has also been found to negatively affect the
treatment of CTEV in LMIC. This study included review
articles from 24 LMIC, although the Philippines was not
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included since there is still no study describing the results of
Ponseti treatment in our setting.

METHODOLOGY

Study Design

This study is a retrospective review of data of clubfoot
patients seen at the PGH Clubfoot clinic from 2006 up to the
present. Access to charts from the Clubfoot Clinic was done
through the Medical Records Section of the PGH. Results
of treatment of clubfoot were described for the three major
groups of CTE: Idiopathic, Neurogenic, and Syndromic.
Each group was compared with the other.

Residents of the Department of Orthopedics assessed
patients at the Clubfoot Clinic of the PGH. The diagnosis
was made with the supervision of consultants of the Pediatric
Section of the Department. Following diagnosis, the patients
were scored using the Pirani Score (Appendix, Image 1).
Eligible patients were then treated according to the Ponseti
Technique of serial casting (Appendix, Image 2). Subsequent
follow-ups were also recorded until patients were shifted to
the Denis-Brown abduction brace.

Inclusion/Exclusion Criteria

Patients seen at the PGH Clubfoot Clinic who have
undergone serial casting using the Ponseti method were
included in this study. Patients with positional clubfoot or
metatarsus adductus were excluded from this study.

Definition of Outcomes

Outcomes were measured according to the type of
procedure done upon completion of the Ponseti casting.
These were grouped as follows: patients who underwent
serial casting using the Ponseti technique with or without
Achilles tenotomy or Achilles tendon lengthening (Group 1);
and patients who underwent serial casting using the Ponseti
technique and other procedures, including but not limited
to posterior release, posteromedial release, lateral column
shortening, or application of Ilizarov fixator (Group 2). The
final position of the foot and the ambulation status of the
patient were not included as an outcome measure.

Data Handling

Data were obtained from the PGH Clubfoot Clinic.
Charts were accessed at the Medical Records Section of the
PGH.

'The database included the following information:

*  Age at the first casting session

*  Sex

* Laterality

*  Diagnosis

e Pirani score

*  Number of serial castings

*  Treatment outcome

*  Complications

Clubfoot Management in PGH

Statistical Analysis

The STATA™ data analysis and statistical software
version 10 was used to analyze the data obtained. Categorical
data (sex, diagnosis) are described in frequencies and
percentages, continuous data (number of cast changes,
age, Pirani score) are described using measures of central
tendencies. Differences of means were measured using
independent t-test. Correlations were tested using Spearman’s
coeflicient. The significance level was set at a p-value < 0.05.

Ethical Considerations

All information was handled with strict confidentiality,
with no patient-specific identifiers included in the final
results of this paper. The study was a retrospective review of
patient charts only. There was no contact with actual patients
for this process. As such, there were neither risks nor benefits
for the selected patients. Only the investigators had access
to the data, and patient identity cannot be traced. All charts
collected were not duplicated and were immediately returned
to the PGH Records Section.

RESULTS

More than half (56.8%) of the patients with clubfoot
were male, and most (52.6%) had bilateral foot involvement.
About 61% of patients presented after one year of age. The
majority (82%) of patients had idiopathic clubfoot. 10%
had neurogenic clubfoot, and 8% had syndromic clubfoot
(Table 1, Figure 1).

Only 81 patients (50.6%) had complete recording of
treatment and outcomes. Analysis of data was therefore
limited to this group of patients. Eighty-two (82%) percent
of patients with idiopathic clubfoot were included in Group 1.
Similarly, 50% of neurogenic and 89% of syndromic patients
were also included in Group 1 (Table 2, Figure 2). Compared
to idiopathic clubfoot, outcomes of syndromic clubfoot and
neurogenic were not significantly different (p = 0.76 and 0.06).

Fifteen patients were included in Group 2. Nine
patients needed additional surgical procedures to correct
the deformity, while six patients had a relapse after Ponseti
treatment (Table 3).

Table 4 shows the average number of Ponseti casting
sessions needed for patients by outcome. Idiopathic clubfoot
patients were successfully treated after an average of 11.8
casting sessions. In comparison, those who underwent
additional procedures only had an average of 4.4 sessions.
Neurogenic clubfoot required an average of 7 sessions for
patients with a good outcome and 9.25 sessions for those
requiring additional procedures. Patients with syndromic
clubfoot treated with the classic Ponseti method required
an average of 9.55 sessions, while those requiring additional
procedures required 17 sessions. Applying the t-test, there
was a significant difference between the mean number of
casting sessions for idiopathic clubfoot patients depending
on the outcome (p = 0.0009) (Table 4, Figure 3).
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70

60.9 Table 1. Patient Demographics

Sex Laterality
Male (%) Female (%) Right (%) Left(%) Both (%)
Idiopathic 65 (46.8) 47(33.8) 28(20.7) 25(18.5) 56 (41.5)

Diagnosis

Neurogenic 7 (5.0) 8(5.8) 6(4.4) 1(0.7) 7 (5.2)
Syndromic 7 (5.0 5(3.6) 3(22) 1(0.7) 8(5.9)
Total 79 (56.8) 60(43.2) 37(27.4) 27(20.0) 71(52.6)
Age at Presentation (months) Table 2. Outcomes of clubfoot patients
mNewborn  w4-12 months ®>12 months Outcomes
Assessment ———————————————————————————— P-Value

Group 1 % Group 2 % Total
Idiopathic 47 82.46 10 17.54 57 -

120 Neurogenic 3 50.00 3 50.00 6 0.06

Syndromic 16 88.89 2 11.11 18 0.76

Figure 1. Age at presentation of patients.

100 — = = S_—

Table 3. Breakdown of Group 2 outcomes

Assessment Relapsed Surgically managed
Idiopathic 4 6
Neurogenic 1 2
Syndromic 1 1
Idiopathic Neurologic Syndromic
mGroup1 mGroup 2 Table 4. Mean casting sessions per outcome
Figure 2. Classification of pati ding to diagnosis and [ ¢ Outcomes P-Val
ssessment —————«—« -value
igure 2. Classification of patients according to diagnosis an Group 1 D Group 2 D
roup.
& Idiopathic 11.84 6.49 4.45 3.08 0.0009
18 17 Neurogenic 7.00 2.05 9.25 0.47 0.1370
16 Syndromic 9.55 5.50 17.00 9.00 0.0870
14 11.84 |
12 —
10 9.25 9.55 Table 5. Mean initial Pirani score per outcome
8 Outcomes
Assessment —————————————————————— P-Value
6 Group 1 SD Group 2 SD
4 Idiopathic 2.93 1.86 1.78 2.00 0.0852
(2) Neurogenic 141 1.48 1.58 1.83 0.9065
Idiopathic Neurologic Syndromic Syndromic 2.90 1.68 2.87 2.63 0.9821
mGroup1l wGroup2
Figure 3. Average number of casting sessions per diagnosis. The mean initial Pirani scores per type of clubfoot are
shown in Table 5. The mean initial scores of patients in
35 Group 1 were not significantly different from those included
5 2.93 2.9 2.87 in Group 2 (Table 5, Figure 4).
2 DISCUSSION
2
1.5 The treatment of clubfoot was changed radically with
1 the introduction of the Ponseti method. Although it is a safe,
cost-effective method of treatment, clubfoot is still prevalent
0.5 . . . . .
worldwide. A systematic review identified patient, health
\diopathic Neurologic Syndromic system, and health provider-level barriers to successful
treatment.” In our hospital, we encountered similar
mGroup1l wGroup 2 X . X
problems. Patient records were missing or incompletely
Figure 4. Mean initial Pirani Score. filled, resulting in a decrease in the number of patients for
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analysis. These factors resulted in the exclusion of 85 patients
from the analysis. However, in the past year, we have seen an
increase in the number of patients enrolled in the Clubfoot
Clinic. The increase in the number of patients seen at the
clinic coincides with the increased effort of our Department
to organize the record-keeping of clubfoot patients. Patient-
related factors may still affect the management of clubfoot
in our setting - more than half of the patients still presented
at our clinic at one year of age or older. Although our data
echoes international literature that age at presentation does
not seem to affect treatment outcome, this may represent the
poor health-seeking behavior or the difficulty in accessing
health care for our patients. Being a congenital deformity,
clubfoot is easily recognized by parents and health care
providers at birth or soon thereafter. As identified by
Johnson, the social stigma of the disease and the patient's
geographic location prevent them from seeking treatment
immediately, leading to abnormal ambulation and all of its
known sequelae.”

Despite these hindrances to treatment, our results
parallel those in the current literature. The success rate of
the Ponseti method was 82% for idiopathic cases, 89% for
syndromic cases, and 50% for neurologic cases. These parallel
the results in the current literature.>*'% Idiopathic clubfeet
required more cast changes for Group 1 compared to those
who underwent further surgical procedures. This may imply
that recalcitrant cases are identified and scheduled for surgery
early, or there might have been a misdiagnosis. However, from
the current records, it was difficult to ascertain. The initial
Pirani score of idiopathic cases also showed, paradoxically,
higher scores for cases successfully treated. This was in
contrast to the results shown by Dyer, who concluded that
patients with an initial Pirani score of less than 4 required
only 3 or 4 sessions. Agarwal and Gupta supported these
results and showed a weak positive correlation (r = 0.05)
between the initial Pirani score and the number of casts, with
an increase in casting by 2 for every 3 point increase in Pirani
score.>?® In our series, the discrepancy in Pirani scoring might
be due to inter and intraobserver variability in the scoring, as
there was no designated scorer for the clinic. In contrast, non-
idiopathic clubfeet failed to show an association between
the Pirani score and outcome consistently.

Non-idiopathic clubfeet have been thought to be
resistant to casting since they tend to be more rigid. In our
study, patients with syndromic clubfeet required an average of
about ten sessions for group 1 and 17 sessions for recalcitrant
cases. Neurogenic cases, on the other hand, required 7 and 9.25
sessions, respectively. Both were found to be not significantly
different, implying that the number of casting sessions done
was not a good indicator of treatment success. Morcuende,
in 2004 presented results of Ponseti casting for 16 patients
with arthrogryposis, and for his series, 5-12 sessions were
needed for correction, and five patients needed additional
surgery.® In 2009, Janicki published a comparative study on

the outcomes of idiopathic and non-idiopathic clubfeet.”
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Syndromic and neurogenic clubfeet were all grouped into
non-idiopathic clubfeet. He reported a mean of 6 casting
sessions for correction and a 10% failure rate for the Ponseti
method. He also reported a recurrence rate of 44%. Funk, in
2012, prospectively analyzed the outcomes of the Ponseti
method for non-idiopathic clubfeet.” He also found that the
Ponseti method successfully treated non-idiopathic clubfeet,
even though the Pirani score was significantly higher in the
non-idiopathic group. Our study's average initial Pirani score
for syndromic cases was 2.9, and 1.41 for neurogenic cases
included in Group 1. It was 2.97 and 1.58 respectively for
those Group 2, and the values were not significantly different
from each other. This may mean that the initial Pirani
score was also not a good predictor for treatment success. It
was well documented that the nonoperative management of
clubfoot was successful in most cases.

This retrospective review showed higher rates of
correction for idiopathic and syndromic cases compared with
neurogenic cases. Significantly fewer casting sessions were
needed for idiopathic clubfoot patients who underwent the
modified Ponseti technique, indicating the increased suspicion
for recalcitrant cases. Despite reports in the literature, the
reliability of the initial Pirani score in prognostication was
not shown in our study, especially for non-idiopathic clubfoot.

CONCLUSION

Poor health seeking behavior among parents and
lack of access to health care may contribute to the severity
of the disease at presentation and subsequent difficulty
in treatment. Despite these hindrances, Ponseti casting
was found to be effective in treating both idiopathic and
syndromic clubfoot patients. The number of sessions required
to correct the deformity did not differ significantly between
the two. Neurogenic clubfoot presented as the least likely to
be corrected with Ponseti casting. Patients with this kind
of clubfoot should be counseled regarding the need for
further treatment.
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APPENDICES

Empty Heel
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Appendix Figure 1. The Pirani Scoring System.?® (A) Curved lateral border, (B) Medial fold (cavus), (C) Palpation of the talar head,
(D) Rigid equinus, (E) Palpation of calcaneus, (F) Posterior fold.

Clubfoot treatment over 4 - 6 weeks

Appendix Figure 2. Ponseti Casting Technique.*®
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