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Conservative treatment of idiopathic congenital clubfoot.
Efficiency assessment

Enrique Espinosa-Urrutia,* Alfredo Penagos-Paniagua**

“Victorio de la Fuente Narvaez” Orthopedic Hospital, IMSS

SUMMARY. A clinical assessment is presented
on the response of idiopathic congenital clubfoot,
classified asrigid, to serial manipulations and im-
mobilization in casts with the Ponseti technique.
The study was conducted on 22 newborns (37
feet). Variables in observation were four factors
making the defor mity (adduction, supine, equinus,
and varus). The responseis charted against time
through statistical testing including the Kaplan-
Meier efficiency test and Survival Function. Ad-
ducted and supine clubfeet were determined and
corrected with an average of 6.5 manipulations
having an 89.2% success rate while varus and
equinusrequired an average of 12 manipulations
with a 35% to 43% possibility of success. In some
cases it became necessary to perform subcutane-
ous elongation of the Achillestendon with good re-
sponse in only 41% of cases. This procedure,
therefore, is not recommended. Although conser -
vative treatment does have a possible successrate
of over <50%, it still isthe treatment of choice to
correct this problem in newborns or as prepara-
tion for surgery.
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RESUMEN. Se presenta una evaluacién clinica de
larespuesta del pie equino var o congénito idiopatico,
clasificado como rigido alas manipulaciones seriadas
e inmovilizaciones en moldes de yeso con la técnica
propuesta por Ponseti. El estudio serealizé en 22 re-
cién nacidos (37 pies). Setomaron como variables en
observacion los cuatr o factoresqueintegran la defor -
midad (aducto, supino, equino y varo). La respuesta
se grafico contratiempo a travésde las pruebas esta-
disticas: de eficiencia de Kaplan-Meier y Survival
function. Se determiné que & aducto y el supino se
corrigen con un promedio de 6.5 manipulaciones con
un porcentaje de éxito de 89.2%, mientras que €l
varoy el equinorequieren deun promedio de 12 ma-
nipulaciones con una posibilidad de éxito de 35 y
43% respectivamente. En algunos casos fue necesa-
riorealizar alargamiento subcutaneo del tenddn de
Aquiles con buena respuesta en solo 41% de los ca-
sos, por lo que no resulta un procedimiento re-
comendable. No obstante que € tratamiento conser -
vador tiene una posibilidad de éxito < 50%, sigue
siendo €l tratamiento de eleccion para corregir este
problemaen € recién nacido o bien como preparato-
rioalacirugia.

Palabras clave: pie, equino varo, tratamiento,
evaluacion.

Most authors agree that treating idiopathic congenital
clubfoot should start at the time of birth with serial manip-
ulations and casts.®*8131517 Other authors such as Dimeglio,
Bensahel and Y amamoto®># only agree on the need to ma-
nipulate the foot serially and posteriorly instead of putting
it in a cast. They have performed several physiatric mea-
sures until the deformity is corrected. However, whatever
the procedure selected success rates with conservative
treatment only are reported within a very broad range:
Kite, 90%; Dimeglio, 68%; Ponseti, 56%; Bensahel, 48%;
Dangelmager, 40%, Fripp and Sahw, 19%,2131518
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Figure 1. Adducted, flexible clubfoot. Slightly marked deformities. See
the prominent peroneal malleolus separated from the cal caneum.

Figure 2. Rigid clubfoot. Severe deformity, navicular bone stuck to the
medial malleolus. No difference is seen between the peroneal and the
calcaneal malleolus.

This may be probably so because of a great diversity of
environmental, structural, and tissue type factors that may
come together in determining this foot deformity. They
are: genetic proneness (4:1 people with clubfoot have a
family history of the deformity);6%20 changes in germinal
plasma of their bone structures,'®!* type | fiber prevalence
over Type |IB in the muscles and retractile disorders in
their soft tissues conditioned by an increased production of
collagen, contractile proteins and degradation of fibro-
blasts and myofibroblasts.®”? Handel sman and Glasser at-
tribute this disproportionate group of muscle fibers to a
possible denervation® albeit studies reported on elec-
tromyography conducted on patients with clubfoot detect
no such changes (Bill PL).

The possibility for some of these factors, all of them or a
few others, such as vascular disorders as proposed by
Hootnick,® to determine the presence of a clubfoot lead to
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Figure 3. Rigid clubfoot associated to constricting bands.

Figure 4 Dorsoplantar X-ray of a newborn patient with adducted club-
foot. See the difficulty in identifying ossification nuclei and their orien-
tation.

infer that there may be a great variety of types and many
possihilities of responsein asingle nosologic entity with an
apparently equal clinical manifestation. Thus, when start-
ing conventional treatment, even on a newborn, with serial
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Figure 5. Reduction maneuver of the navicular bone as proposed by
Ponseti, maintaining the forefoot in traction and supine, aligned with
the varus of the hindfoot to prevent the deformity from clawing.

"y

Figure 6. Rocking chair arch foot caused by an attempt to correct the
clubfoot before correcting the adduction and varus.

manipulations every eight days and immobilization of the
correction achieved with circular Paris casts, making a
prognosis on the amount of casts necessary to achieve a
correction or to warn about the imminent need for surgical
treatment becomes very difficult.

In an attempt to provide guidance about this, Harrol d®
proposed in 1983 a classification identifying three types of
clubfoot according to the degree of deformity and correc-
tion possibilities. Based on these same parameters, Dimeg-
lio* proposed another 20 point classification in 1985 allow-
ing for the pinpointing of four kinds of foot: from grade |
or postural, to grade |V or teratologic, varieties over which
a correction and treatment alternative prognosis is estab-
lished. However, for the authors of this paper, these variet-
ies determine, only in a somewhat subjective manner, the
severity of the problem but hardly allow us to establish a
defined treatment plan or a correction prognosis against
time. We, therefore, consider only two types that may be
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clinically differentiated with greater accuracy: the postural
and rigid types.

In postural clubfoot (Figure 1), factors may be reduced
passively from the beginning to a neutral or further posi-
tion. A space between the medial malleolus and navicular
bones can be seen. The peroneal malleolus is not stuck
against the calcaneum, No muscular atrophy of the calf is
seen and will be corrected with four to six manipulations
with casts changed every eight days so that within a month
to amonth and a half, the problem is fully resolved. On the
other hand, the factorsin rigid feet (Figure 2) are very dif-
ficult to change. The bone, joint and muscle structures
show a completely different layout from those described
above. Thusit is very difficult to estimate how long, what
type of treatment and to what extent, will be needed to
achieve correction of these factors.®

Of all the means of conservative treatment published,
those seeming to have greater acceptance are the one pro-
posed by Kite and Lovell and the one proposed by Ponse-
ti.2%1” The former begins treatment by stretching the foot by
longitudinal traction, not described by Ponseti. Both, how-
ever, suggest reducing first the talonavicular dislocation.
Kite does this by a lateralization maneuver of the forefoot,
started by putting pressure with his thumb outside, on the
tarsal sinus and, at the same time, starting lateral transla-
tion of the navicular bone over the head of the talus, with

Figure 7. Schematic showing the technique to elongate the Achilles
tendon by sliding it, subcutaneously.
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the index finger of the same hand. Ponseti, on the other
hand, suggests longitudinal traction of the forefoot with the
other hand by putting traction on the navicular bone to
translate it over the head of the talus, trying always to
maintain the anterior portion of the foot in supine position
during this maneuver (Figure 3) and thus trying to align
the forefoot to the hindfoot in varus. He feels this helicoi-
dal movement may result in a claw foot.

With the Kite and Lovell technique, once the talonavicu-
lar dislocation is reduced, a cast is placed in the form of a
slipper. Once it hardens, the entire foot with the heel is
turned outwards and the foot is flattened to prevent it from
clawing. While Ponseti used the maneuver described above
to correct adducted clubfeet, Kite, once the slipper is dried,
begins translating the forefoot outwards. This has been
called by Ponseti as “Kite's error”. He claims that any force
applied on the distal portion of the calcaneum to reduce ad-
duction of the forefoot preventsthe distal end of the cal cane-
um from moving laterally against the talus. In both tech-
niques, care is taken not to make an effort to correct the
deformity until the hindfoot adduction and the talipes varus
have been corrected. Otherwise, a*“rocking chair foot” (Fig-
ure 4) could result. According to Ponseti, if you have cor-
rected the forefoot and hindfoot and you are unable to cor-
rect the clubfoot, you need to perform a subcutaneous
tenotomy of the Achilles tendon and continue with serial
manipulations and casts. With this additional procedure,
Ponseti reported having increased his success rate to 89%.

In this study, we tried to establish the behavior of each one
of the four factors (adducted, supine, equinus, and varus) us-
ing agtatistical evaluation, by classifying the clubfoot asrigid
and estimating how many maneuvers make it possible to
achieve correction, with Ponseti’ s technique as abasis.

Material and methods

In this study, we observed 2,162 newborns at the “Rio
de la Loza Gynecol ogy-Obstetrics and Perinatology Insti-
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Chart 1. Chart illustrates the response to treatment of supine clubfoot,
charted against weeks.

Chart 2. Chart illustrates the response to treatment of adducted club-
foot, charted against weeks.
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tution, January 1998 and December 1999. Among these, 36
newborns were detected with idiopathic clubfoot: 13 with a
flexible clubfoot diagnosis and 23, with arigid clubfoot di-
agnosis.

All 13 patients with flexible clubfoot and one with rigid
clubfoot associated to constricting bands (Figure 5) were
eliminated. The sample was, therefore, made of 22 patients
with rigid clubfoot: 15 bilateral and 7 unilateral feet, for ato-
tal of 37 feet; 19 left feet and 18 right feet. These patientswere
included based on clinical criteria only. X-rays in newborns
are not considered as assessable® because of the difficulty of
placing afoot with severe rigidity on achassis so visible ossi-
fication nuclei do not maintain their normal shape and in new-
borns only the calcaneum and talus are ossified (Figure 6).

All patientsin this series were treated from birth by the
author using manipulations with Ponseti’s technique.?
They were immobilized with casts from thigh to foot. It
was decided to put these casts over the knee in order to
correct thetibial torsion, prevent the casts from spontane-
ously sliding outwards and mask the muscle hypotrophy
of the calf. In those cases when no modification of this
factor was seen even after four correction attempts by
passive maneuver and casts, subcutaneous tenotomy and
elongation of the Achilles tendon by sliding it (Figure 7)
was performed.

The number of casts placed on each patient to achieve
correction, was recorded. Patients requiring subcutaneous
tenotomy were also recorded. Each patient was followed
up for two years after achieving correction of all factors or
until the first relapse.

Patients requiring open elongation of the Achilles ten-
don or syndesmotomy because of the lack of correction or
relapse of any factor were considered as afailure. The suc-
cess rate, according to the average of maneuvers detected
to correct each factor was estimated with the Kaplan-Mei-
er's efficiency statistical test and the progress of each pa-
tient was charted based on the lack of response against ma-
neuvers made by using the Survival Function method.
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Chart 3. Chart illustrates the response to treatment of varus clubfoot,
charted against weeks.
Chart 4. Chart illustrates the response to treatment of equinus clubfoot,
charted against weeks.
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Figure 8. Adducted and supine feet corrected. The lateral projection shows the difficulty to correct the equinus foot although proximal ends of the

calcaneum and talus tend to converge.

Of all 36 patients, 23 were males (63.8%) and 13 fe-
males (36.2%) corresponding to a 1.7:1 ratio. Of these, 21
cases were hilateral (56%) and 15 were unilateral (41%).

The clubfoot incidence in the popul ation seen was 16.6/
1000 in two years, with a prevalent male population in a
1.7:1 ratio, a bilaterality ratio of 2.1:1 and a prevalence of
left feet of 1.05:1.

The summary of responses of clubfeet to the treatment
chosen, determined by the Kaplan-Meier test, may be seen
in Table 1.

Considering a study population of 37 rigid club feet (N
= 37), the average weekly maneuvers necessary to correct
the supine foot was 6.6 with a standard deviation of 2.1 al-
lowing for about one month and a half to correct this prob-
lem in 33 feet (89.2%). Chart 1 shows how the Survival
Function test indicates a greater correction rate of this fac-
tor on the sixth week only.

Adducted clubfoot correction was a so highly satisfacto-
ry around the 6 manipulations with an average of 6.5
weeks, a standard deviation of 2.1 and, as with the supine
foot, an 89.2 efficiency rate. Chart 2 shows a tracing very
similar to the one in Chart 1 allowing us to infer that cor-
rection of these two factors is aimost simultaneous and the
failurerateisonly 10.8%.

In 16 cases we were able to correct the varus. There
were, however, 3 relapses between 12 and 18 months after
their apparent correction, resulting in only 13 cases cor-
rected of the 37 in our study.

Unlike the relative ease for correcting the forefoot with-
in an average of six weeks, talipes varus offers great resis-
tance and a tendency to relapsing. Final correction of this
factor in this serieswas 13/37 (35.1%) only after 12 manip-
ulations and casts, i.e. about three months. Chart 3 shows a
ladder shaped tracing highlighting the poor and late re-
sponse to correct this problem with the technique we used.

Correcting the equinus, albeit also low, is more encour-
aging 16/37 (43.2%). Of these 16 feet, eleven were correct-
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Table 1. Correction rates and sessions necessary to achieve them,
estimated by the Kaplan-Meier method.

Results
No. of Manipulations Equinus Varus Adducted Supine
N 37 37 37 37
Average (manipulations) 11.8 12 6.5 6.6
Standard deviation 15 1.6 21 21
Correction of 37 16 13 33 33

Correction % 43.2 35.1 89.2 89.2

Kaplan-Meier

ed with manipulations and cast around the eighth week
with subcutaneous elongation of the Achilles tendon in 12
cases between weeks 10 and 18 because of the lack of re-
sponse to manipulations (Chart 4). Of these twelve pa-
tients, only five (41%) were corrected, six had to be operat-
ed again through open elongation of the Achilles tendon
and posterior syndesmotomy, and one of them required left
unilateral medial release at the age of eleven months.

Thus, atotal of 16 corrected cases were considered, with
an average of 11.8 manipulations necessary and a 1.5 stan-
dard deviation (Table 1).

Of the 37 feet studied, eleven had a total correction of
all four factors through a bloodless or non surgical proce-
dure (29.7%), arate increased to 43.2% by a subcutaneous
elongation of the Achilles tendon.

Three more patients required posteriomedial release be-
tween the ages of 6 and 12 months, two bilateral and one
left, which will also be a tributary of an anterior tibial
transfer to the third wedge.

Discussion

The success rate to correct all four factors in the
study on rigid clubfeet with Ponseti’s technique was
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very low in this hospital (43.2%) compared to the one
reported by him, 89% of good to excellent results, albeit
he does mention that 70% of his cases required subcuta-
neous elongation of the Achilles tendon. However, years
later, he reported 50% of relapses requiring some addi-
tional treatment.?

With this technique, the rate of corrections of the ad-
ducted and supine foot is very reliable. It may achieve
functional correction of the foot with an average of six ma-
nipulations, without damaging their bone structures. Pon-
seti’s maneuver, of putting traction on the forefoot and re-
duce the navicular bone by maintaining the foot on a
supine position to align it against the varus in the hindfoot,
may be perhaps the cause for no foot having later addition-
al bone and joint deformities (Figure 8).

The difficulty found in this series to correct the varus
and equinus may not be compared to others in the litera-
ture. These published evaluations only mention a global
foot correction but we may infer this resistance is due to
late mobilization, about six weeks after birth, of the poste-
rior talotibial and talocalacaneal capsules and the talotibial
and peroneocal caneal ligaments, which early in treatment
were always kept in a forced equinus position to prevent
the transverse rupture and “rocking chair” deformity of the
foot. This could also explain the little success achieved
with only subcutaneous elongation of the Achilles tendon
without releasing the upper joints.

In spite of the success rate being > 50% with conser-
vative treatment in most series reported in the literature,
it continues to be the first choice in treating rigid club-
foot in newborns. It is the best way, known today, to dis-
tend muscle contractures, retracted tissues, and to cou-
ple circulation to stretching suffered by the
neurovascular bundle when the foot takes its normal po-
sition. The principle of this technique is to produce per-
manent plastic changes on shortened ligaments and ten-
dons. The corrective principle of serial manipulations
and immobilizations in casts is based on the viscoelas-
ticity of the connective tissue to deform and adopt a fi-
nal change. Very importantly, we need to consider that
with a clubfoot, the supposedly hard structures (bones)
are very fragile and the supposedly soft structures (liga-
ments and tendons) are very hard. Thus, correcting ma-
nipul ations should be performed bearing in mind the an-
atomical structures being manipulated. Ligament and
tendon stretching should be firm and sustained to get a
change in orientation of the structures being manipul at-
ed. Casts should be placed by thinking of the new posi-
tion of the structures and how to keep them steady.

It is important to consider that corrections are not
achieved by adjusted casts pretending to correct the exist-
ing deformities since there is a risk of producing severe
vascular and skin disorders.

With this study, we were able to define that the average
time to reach correction of supine and adducted feet in a
rigid clubfoot by serial manipulations and immobilization
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in a cast may be reached in about six weeks with the possi-
bility that 10% of cases may require surgical release.

The possibility to correct varus and equinus by this
means is very poor in rigid feet. It is estimated that only
less than half of these cases reach full correction. Subcuta-
neous tenotomy does not seem to definitely solve this prob-
lem. While it may contribute to correcting the equinus it
generally does not help to get the varus in remission and
even when achieving it, it tendsto relapse. A posterior lig-
ament release involving the peroneocal caneal tendon, the
talotibial tendon and the talotibial portion of the deltoid lig-
ament and the fibrosis presented by the talotibial and talo-
calcaneal capsule is preferred then, given the resistance of
these factors, together with an elongation of the Achilles
tendon by “Z-plasty”.

This way, if conservative treatment is carried out effi-
ciently, one may expect global correction of the clubfoot at
about the fourth or fifth month of treatment in less than half
the cases. In those patients where changes have been seen
to continue, i. e. thereisaresponse to treatment it may con-
tinue until the fifth or sixth month. Otherwise, it would be
best to consider el ective syndesmotomy before causing fur-
ther muscular hypotrophy and deformation to the bone and
joint structures.
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