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ORIGINAL STUDY

Factors affecting outcome after the use of the Ponseti method for the
management of idiopathic clubfoot, a retrospective study in an orthopaedic
referral institute

Reyaz Ahmad Dar, Mubashir RasHip, Mohammad Rafiq Buar, Mohammad Y ASEEN, Aabid ASHRAF,
Altaf Ahmad Kawoosa

From the department of Orthopaedics, SKIMS Medical College, Srinagar, Jammu and Kashmir, India

In the last few decades Ponseti method has replaced
soft tissue releases as the gold standard in the
management of idiopathic clubfoot. However, the
recurrence of the deformity is common without post
tenotomy bracing. The purpose of this study was to
retrospectively see various attributes of the patients
associated with poor outcome after use of Ponseti
method in idiopathic clubfoot management.

Seventy nine consecutive patients with one hundred
and twenty three idiopathic clubfeet treated with
Ponseti method by single orthopaedic surgeon were
followed for a period of two years and recurrence
of the deformity was studied in relation to age of
patient at presentation (< 3 months or more), sex of
the patient, severity of the deformity ( moderate to
severe verses (Vs.) very severe), compliance to post
tenotomy bracing (compliant Vs. non compliant),
educational level of parents (high school or less) and
access of parents to internet (Yes or No) and odds
ratio for recurrence and level of significance deter-
mined for each using Fisher’s exact t-test.

Non compliance in seventeen patients (17.7%) with
post tenotomy bracing was the most important factor
related to the recurrence, with an odds ratio of 6.22
(P =0.0059). Educational level (less than high school)
of parents (36.7%) was the second most important
factor with odds ratio of 5.5 (P=0.0073). Fifteen
patients with severe Demiglio scoring feet had an
odds ratio of 5.3 (P= 0.0097) for the recurrence of the
deformity. Inaccess of the parents to the internet had
an odds ratio of 6.33 (P =0.011) for the recurrence
of the deformity. Age and sex of the patients was not
found to have a significant effect on the recurrence of
the deformity.
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In conclusion, the risk factors associated with recur-
rence of the idiopathic clubfoot deformity except
severity of the deformity are modifiable and extra
minutes can be spent with risk group parents during
follow up visits to prevent a recurrence by making
them understand natural history of the corrected foot
without post tenotomy bracing, encouraging them
for regular follow up visits, arranging interactive ses-
sions with other patients who are regular in their fol-
low up and compliant with bracing, and encouraging
the literate parents to update their information about
clubfoot from internet.
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INTRODUCTION

Idiopathic clubfoot is the most common muscu-
loskeletal birth defect affecting one per 1000 live
births (17). The component deformities of clubfoot
include equinus, cavus, and heel varus and forefoot
adductus. Most orthopaedicians agree that initial
treatment should be non-surgical and started soon
after birth. In the past two decades, several reports
have demonstrated successful correction in >95%
of the clubfeet using the Ponseti metho (3,13,14,16).
The unsatisfactory results associated with complete
soft tissue release at 10 to 15 years of follow up (2)
and the long term success related to Ponseti method
(14) have lead to renewed interest in this method
among pediatric orthopaedic surgeons. Despite this
interest, success with Ponseti method has not been
reproduced by others consistently (8).

The purpose of this study was to see retrospec-
tively the factors associated with an increased risk
of recurrence of deformity or a poor result in sev-
enty nine infants with 123 idiopathic clubfeet.

MATERIALS AND METHODS

Seventy-nine consecutive patients with 123 idio-
pathic clubfeet had been treated by a single ortho-
paedic surgeon at government hospital for Bone and
Joint surgery Srinagar. Children with Syndromic,
neurogenic and grade I Dimeglio (5) and or previ-
ously manipulated clubfeet and patients with age
more than 6 months had been excluded. The sever-
ity of the deformity was assessed with grading sys-
tem of Dimeglio et al at the time of presentation (5).
In this system 4 parameters are assessed on the basis
of their reducibility with gentle manipulation as as-
sessed with hand held goniometer: (1) equinus devi-
ation in sagittal plane, (2) varus deviation in frontal
plane, (3) derotation of the calcaneopedal block in
horizontal pane, and (4) adduction of forefoot rela-
tive to hindfoot. Each attribute is given a score of 4
(maximum) for reducibility from 90°to 45°, score
of 3 for reducibility from 45°to 20°, score of 2 for
reducibility from 20°to 0°, and a score of 1 for re-
ducibility from 0°to -20° Four additional points con-
sisting of 1 point each for posterior crease, medial
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crease, cavus and poor muscle condition. The feet
are then classified into following four grades. Grade
I feet have mild deformity that is 90% reducible,
with a score of 0 to 5 points. Grade Il feet have
moderate deformity with a score of 6 to 10 points.
Grade III and IV feet have severe and very severe
deformity with a score of 11 to 15 points and 16 to
20 points respectively.

All patients had been treated strictly according
to the Ponseti method by manipulation and casting.
The manipulation was done with the fulcrum at the
talar head (11). Manipulation was followed by reten-
tion casts which was applied in two settings, first
a short leg cast was applied and molded and later
converted into a long leg cast up to the upper thigh
with knee in 90° of flexion. The cavus was correct-
ed first by elevation of head of the first metatarsal.
This occurred easily or sometimes needed several
minutes of manipulation. This was followed by the
correction of forefoot supination by gradually ab-
ducting the forefoot with counter pressure applied at
the talar head without pronating the foot. After 2 to
3 minutes of manipulation a retention cast was ap-
plied. This weekly manipulation and casting gradu-
ally corrected the fore foot supination and heel varus
in 4 to 6 settings. After adequate abduction, which
meant that the foot was abducted 60 to 70 degrees or
heel was in neutral or slight valgus, or the anterior
process of calcaneus was felt (best sign), a percuta-
neous tendo Achilles tenotomy was done under lo-
cal anaesthesia as an outpatient department (OPD)
procedure and a long leg cast applied with foot in 70
degrees abduction, 15 degrees dorsiflexion and knee
in 90 degree flexion for three weeks (7,11,12).

After three weeks, the post tenotomy cast was re-
moved and foot abduction orthosis was applied to
the patients and the importance of the bracing was
explained to the parents. The brace was worn day
and night for the first three months except 1 hour
per day for cleaning purpose. This was followed
by night time bracing. The patients were followed
weekly for the first 2 weeks, then monthly for three
months. Then three monthly follow up was done
till the final follow up at 2 years. Any relapse was
treated with repeat manipulation and casting.
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FINAL ASSESSMENT

Each patient was again assessed at the end of 2
years with the help of three scoring systems, which
included Dimeglio grading, modified Catteral/
Pirani method and modified functional rating
system. The result was labeled good if a foot met
any two of the following three criteria (9);

1)  Dimeglio score of 6 or better

2) Modified Catteral/ Pirani score of 1.5 or
better

3) Modified functional rating score of 30 or
better.

Outcome of the treatment at 2 years was studied
retrospectively in relation to the following factors;

1)  Age of the patient at first cast, 3 months and
less and more than 3 months.

2)  Sex of the patient

3)  Severity of the deformity; moderate to se-
vere Dimeglio Vs very severe.

4)  Educational level of the parents; high
school or less.

5) Compliance to bracing; good or poor.
Patients were labeled good for compliance of
bracing if they wore brace strictly or had days
without brace. Those labeled poor brace users did
not either use the brace or had weeks to months
without brace.

6)  Access of parents to internet; yes or no.

RESULTS

Seventy nine infants (123 clubfeet) had been
treated, all patients six months or less in age. Sixty
three (80%) patients were under the age of three
months. Fifty five (70%) were males. Sixty five per-
cent of the patients were first born. Family history
was present in 4% of the patients. Forty four pa-
tients (55.7%) had bilateral involvement, and twen-
ty two patients (28%) had right side affected. 100%
bilateral feet had similar grade of initial deformity.
Sixty four patients (81%) had moderate and severe
grade Dimeglio classification (group I) and 15 feet
(19%) had very severe grade of Dimeglio classifica-
tion (group II). Parents of 29 patients (37%) were
having educational qualification below high school.
Only 32 parents (40.5%) had access to internet and
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out of them 25 (31.6%) parents told that they had
read about Ponseti method. On an average 5.55
casts were required to correct all the deformities ex-
cept equinus. Tenotomy of tendo Achilles was done
in 84% of the feet. Initial correction was obtained in
98.3% feet. Ninety four percent of the parents had
reported compliance with bracing. Each patient had
been followed for 2 years before final assessment
was done. Deformity had relapsed in 13 patients,
more than once in two patients. Most common re-
lapse was with equinus in 6 feet, forefoot adductus
and heel varus in 5 feet, seven feet had relapse of
all the deformities. Relapse had been treated with
repeat manipulation and casting, percutaneous
tendo Achilles tenotomy in 3 patients in whom it
had not been done earlier. One repeat tenotomy and
one open lengthening of tendo Achilles had also
been done. At the end of 2 years final assessment
was done and the results were labeled as good or
poor on the basis of criteria already mentioned. The
poor results were retrospectively studied in relation
to age and sex of the patient, severity of the defor-
mity, compliance to bracing, internet access to par-
ents and, educational level of parents and odds ratio
and level of significance determined for each using
Fischer’s exact t- test (Table I).

From the statistical analysis it was found that
significant risk of recurrence or poor result is
associated with non compliance with bracing with
odds ratio 6.22 (p= value 0.0059), lower educational
level of the parents with an odds ratio of 5.5 (p-value
0.0073), severity of the deformity Dimeglio grade
IV with an odds ratio of 5.34 (p-value 0.0097), no
internet access to the parents with an odds ratio
of 1.33 (p value 0.0112). Age with an odds ratio
of 0.7 (P =072) and sex with an odds ratio of 1.39
(P=0.76) are not significantly associated with poor
result.

DISCUSSION

Rightly quoted by many authors the follow up
of the patients with congenital clubfoot doesn’t end
until the child joins the school whether it is treated
conservatively or surgically. Ponseti method of
clubfoot management ensures successful treatment
of most congenital clubfeet but at the same time,
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Table I — Final Results related to various patient characteristics

Final result i
Characteristic variable Odds ratio p- value .95% confidence
Poor Good interval
<3 months 12 51
Age 0.70 0.72 0.19 to 2.57
>3 months 4 12
Male 12 43
Sex 1.39 0.7642 3.99 to 4.87
Female 4 20
. very sever 7 8
Severity 5.34 0.0097 1.55 to 18.39
Mod- sever 9 55
i Poor 7 7
Compliance to 6.22 0.0059 1.76 to 21.99
bracing Good 9 56
Less than high
Educational level | schol 1 18
ucational fevel | 2= 55 0.0073 1.673 to 18.08
of parents High school and
5 45
above
No 14 33
Parent Access to 1335 00112 1334 10 30353
internet Yes 2 30

a relapse cannot be prevented. Relapse, a problem
inherent with clubfoot without prescribing a foot
abduction brace is the most disliked aspect of
the Ponseti management, both by the parent and
the infant as no one likes him or his nearest to be
enslaved. The relapse rate has been reported to
varyingly in different studies (7,10,13,15). Morcuende
et al (10) reported relapse rate of 6% in compliant
patients and over 80% in non compliant patients.
Non compliance is more often seen in patient with
severely affected feet which are small, and chubby,
or in those feet which are relapsing, a factor which
is the first response to removal of brace and non
compliance.

There is also trend towards higher rate of relapse
in patients whose parents have a low educational
qualification, below high school. It may be separate
risk factor even for non compliant attitude of parents
to bracing, inability of the parents to understand the
natural course of the disease without the use of a
foot abduction brace. Mathew B. Dobbs et al found
a higher rate of relapse in patients whose parents
have educational qualification of high school or less
(6). Internet which has been one of the main sources
of information dissemination about Ponseti method
in the west is inaccessible to parents who have low
educational qualification or are illiterate in our set-
ting.

Acta Orthopaedica Belgica, Vol. 82 - 4 - 2016

05-dar-.indd 708

Severity of the deformity was also a significant
risk factor particularly when very severe grade
Dimeglio was compared with moderate and severe
grade Dimeglio as one group. There is interplay
between bracing compliance and severity because
complications due to bracing such as a slipping
brace and pressure sores are more common in chil-
dren who have more severely affected feet, which
can explain non compliance. Stephen Richard’s
reported significant difference in the outcome of
patients with severe and very severe deformity at
end 2 years while comparing Ponseti with French
method (13).

Although the introduction of Ponseti method
at our institute has markedly decreased the num-
ber of clubfoot soft tissue releases, there remain a
significant proportion of patients with the above
mentioned risk factors most of which are modifi-
able, which need special attention like giving extra
minutes with the parents explaining them the im-
portance of their understanding about the disease,
impressing upon them the importance of bracing
and regular follow up so that they lessen morbidity
of their children. Regarding severity of deformity, a
non modifiable risk factor, we believe that Ponseti
method definitively reduces the amount of surgery
that is to be done on a foot after it has relapsed,
which ultimately reduces the stiffness of these feet.

11/01/17 10:32



05-dar-.indd 709

THE PONSETI METHOD FOR THE MANAGEMENT OF IDIOPATHIC CLUBFOOT

REFERENCES

. Alves C, Escalda C, Fernandes P, Tavares D, Neves MC.

Ponseti method: Does age at the beginning of treatment
make a difference? Clin Orthop Relat Res. 2009 May ;
467(5) : 1271-7.

. Aronson J, Puskarich CL. Deformity and disability from

treated clubfoot. J Pediatr Orthop. 1990 Jan-Feb ; 10(1) :
109-19.

. Bor N, Coplan JA, Herzenberg JE. Ponseti treatment for

idiopathic clubfoot: minimum 5-year followup. Clin Or-
thop Relat Res. 2009 May ; 467(5) : 1263-70.

. Cooper DM, Dietz FR. Treatment of idiopathic clubfoot.

A thirty-year follow-up note. J Bone Joint Surg Am. 1995
Oct ; 77(10) : 1477-89.

. Diméglio A, Bensahel H, Souchet P, Mazeau P, Bonnet

F. Classification of clubfoot. J Pediatr Orthop B. 1995 ;
4(2) : 129-36.

. 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 club-
feet. J Bone Joint Surg Am. 2004 Jan ; 86-A(1) : 22-7.

. Gupta A, Singh S, Patel P, Patel J, Varshney MK. Evalu-

ation of the utility of the Ponseti method of correction of
clubfoot deformity in a developing nation. Int Orthop. 2008
Feb ; 32(1) : 75-9.

. Herzenberg JE, Radler C, Bor N. Ponseti versus tradi-

tional methods of casting for idiopathic clubfoot. J Pediatr
Orthop. 2002 Jul-Aug ; 22(4) : 517-21.

. Lehman WB, Mohaideen A, Madan S, Scher DM, Van

Bosse HJ, Iannacone M, Bazzi JS, Feldman DS. A meth-

10.

11.

12.

13.

14.

15.

16.

17.

709

od for the early evaluation of the Ponseti (Iowa) technique
for the treatment of idiopathic clubfoot. J Pediatr Orthop B.
2003 Mar ; 12(2) : 133-40.

Morcuende JA, Abbasi D, Dolan LA, Ponseti I'V. Results
of an accelerated Ponseti protocol for clubfoot. J Pediatr
Orthop. 2005 Sep-Oct ; 25(5) : 623-6.

Ponseti IV, Smoley EN. Congenital Club Foot: The Results
of Treatment. J Bone Joint Surg Am. 1963 ; 45 : 261-344.
Ponseti I. Congenital Clubfoot, Fundamentals of treatment
1996 ; P3-4 ; Oxford University Press.

Richards BS, Faulks S, Rathjen KE, Karol LA, Johnston
CE, Jones SA. A comparison of two nonoperative methods
of idiopathic clubfoot correction: the Ponseti method and
the French functional (physiotherapy) method. J Bone Joint
Surg Am. 2008 Nov ; 90(11) : 2313-21.

Spiegel DA, Shrestha OP, Sitoula P, Rajbhandary T, Bi-
jukachhe B, Banskota AK. Ponseti method for untreated
idiopathic clubfeet in Nepalese patients from 1 to 6 years of
age. Clin Orthop Relat Res. 2009 May ; 467(5) : 1164-70.
Terrazas-Lafargue G, Morcuende JA. Effect of cast re-
moval timing in the correction of idiopathic clubfoot by the
Ponseti method. lowa Orthop J. 2007 ; 27 : 24-7.

Willis RB, Al-Hunaishel M, Guerra L, Kontio K. What
proportion of patients need extensive surgery after failure
of the Ponseti technique for clubfoot? Clin Orthop Relat
Res. 2009 May ; 467(5) : 1294-7.

Wynne-Davies R. Family studies and the cause of congeni-
tal club foot. Talipes equinovarus, talipes calcaneo-valgus
and metatarsus varus. J Bone Joint Surg Br. 1964 aug ; 46 :
445-63.

Acta Orthopaedica Belgica, Vol. 82 - 4 - 2016

11/01/17 10:32



