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Abstract
Congenital talipes equinovarus, commonly referred to as clubfoot, is one of the most frequent congenital deformities of the lower 
limb. Over the last few decades, a major paradigm shift has occurred in its management, with the Ponseti method becoming the 
gold standard for treatment worldwide. However, other treatment modalities, including selected surgical procedures, may still be 
required. This review aims to provide an updated overview of the epidemiology, etiology, pathoanatomy, clinical assessment, treatment 
principles, recurrence management, and long-term outcomes of clubfoot, emphasizing current evidence-based practices relevant to 
foot and ankle specialists.
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Introduction
Congenital clubfoot is a complex condition in which there 

is an evident deformity of the foot present at birth, and that 
also involves the leg, where calf atrophy can be observed. This 
atrophy is present from the neonatal period, and it becomes 
more evident with growth. Although this atrophy is less 
noticeable in bilateral cases, it is important to inform parents 
from the outset that it is an intrinsic feature of clubfoot 
and not a consequence of the treatment. Placing a silicone 
implant to augment the calf may be considered after skeletal 
maturity; however, this is purely for aesthetic purposes, as the 
atrophy does not impair limb function (Figure 1)(1,2).

The main characteristics of clubfoot are equinus and 
varus of the hindfoot, cavus of the midfoot, and adduction 
of the forefoot. Clubfoot is a condition that has long been 
surrounded by controversy in almost all aspects, from its 
etiology and pathological anatomy to methods of evaluation 
and types of treatment. In fact, regarding treatment methods, 
clubfoot has undergone an exciting shift in recent years. 
Many orthopedic centers have reported a marked decline 
in the number of patients requiring extensive surgical 
releases for clubfoot. We have observed a historical shift 

toward abandoning an almost exclusively surgical approach 
by orthopedists treating this severe deformity, in favor of 
a more functional and less aggressive approach, driven by 
the enormous worldwide impact of the conservative Ponseti 
method, as will be discussed throughout this review(3-7).

Nevertheless, as Ponseti himself noted, recurrence occurs; 
some feet do not respond as well to his method, and surgical 
releases may be required(3).

Incidence
Clubfoot is one of the most common congenital deformities 

of the foot. Its incidence varies widely throughout the world 
according to race and sex. It is particularly high in Southeast 
Asia, where it may reach up to 7 per 1,000 live births.

In Brazil, particularly in São Paulo, an incidence of 2.17 per 
1,000 births was observed(8), while in the United States, the 
incidence is around 1 per 1,000 births. Males are affected 
more often than females in a 2:1 ratio. Bilateral involvement 
occurs in approximately 50% of cases, and when only one 
side is affected, the right side has a slightly higher incidence 
than the left(7-9).
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Etiology
The etiology of clubfoot remains unknown, with limited 

substantive advances reported in the literature to date. Se
veral theories have been proposed involving neurological, 
muscular, mechanical-postural, and hereditary factors.

There is even a theory of arrest of embryonic development 
proposed by Bohm (1929)(10), who noted that the charac
teristics of the feet of a fetus between six and eight weeks 
of gestation are very similar to those of clubfoot, including 
equinus, supination, forefoot adduction, and medial deviation 
of the talar neck. On the other hand, talonavicular dislocation, 
which is one of the most recognized alterations in clubfoot, 
is not present at any stage of normal foot development(7,10). 

Irani and Sherman dissected 11 clubfoot specimens and con
cluded that the primary defect was deviation of the anterior 
portion of the talus. They suggested that the abnormality of 
the talus resulted from a germplasm alteration(11).

MacNicol and Nadeem studied 95 feet initially diagnosed 
as idiopathic clubfoot and observed that 46% showed 
abnormalities in somatosensory evoked potentials, suggesting 
an underlying neurological pathology(12). Undoubtedly, there is 
an association between several neuromuscular disorders and 
equinocavovarus deformity of the feet, such as arthrogryposis 
and myelomeningocele. On the other hand, the occurrence of 
isolated deformity in children without other abnormalities, as 
observed in idiopathic cases, argues against an exclusively 
neurological origin for clubfoot.

Rigidity of the soft tissues on the medial side was de
monstrated by Ippolito and Ponseti, who identified an increase 
in collagen fibers in the ligaments and tendons of clubfoot. 
They studied five clubfeet and three normal feet from aborted 
fetuses between 16 and 20 weeks of gestation and found 
alterations in the shape, size, and articulations of the tarsal 
bones. They also noted a decrease in muscle fibers in the 
posteromedial portion of the distal third of the leg and an 
increase in connective tissue in the adjacent muscles, tendons, 
and fascia. Thus, they concluded that fibrotic retraction might 
be the primary etiological factor of clubfoot(13). However, 
this deformity can also be observed in patients with marked 
ligamentous laxity, such as those with Down syndrome.

Regarding genetic contribution, it is known that heredity 
follows a polygenic pattern, since the risk decreases with 
lower degrees of kinship, increases when both parents have 
clubfoot, and also increases when more than one family 
member is affected. Recent evidence suggests that genes 
involved in limb development, apoptosis, and muscle function 
may contribute to the condition. A systematic review on the 
etiology of clubfoot has highlighted several of these gene 
families and pathways; however, a major candidate gene has 
not yet been identified(14).

Environmental factors, including maternal smoking, have 
also been associated with the development of clubfoot(15).

Pathology
Despite the lack of new evidence on the pathological 

anatomy of clubfoot, several characteristics should be re
cognized, including thickening and contracture of soft 
tissues, such as ligaments, tendons, and joint capsules. For 
many authors, the main alteration is talonavicular dislocation 
or subluxation, although medial deviation of the cuboid and 
calcaneus also occurs, producing hindfoot varus. The entire 
structure remains in equinus, resulting in the characteristic 
equinovarus deformity of clubfoot.

A circulatory alteration has also been described, consisting 
of hypoplasia or absence of the anterior tibial artery, which 
may be present in many cases and has important implications 
in surgical anatomy, since the medial surgical approach may 
compromise the posterior tibial artery, which may represent 
the main vascular supply to the clubfoot(16).

Many years ago, even before the use of sophisticated 
imaging techniques, it was already described that medial 
and plantar deviation of the navicular, cuboid, and calcaneus 
occurs around the talus. There is also a parallelism between 
the axes of the talus and calcaneus, both in the anterior and 
lateral views.

The Kite angle, a radiographic parameter formed by the 
axes of the talus and calcaneus on the anteroposterior view, 
is decreased, demonstrating hindfoot varus.

Figure 1. Calf atrophy is readily apparent at initial presentation, before treatment begins.
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Although all soft tissue alterations involving the tendons and 
ligaments of the posterior and medial portions of the foot are 
important, the main component of the deformity in clubfoot 
is the medial displacement of the navicular-calcaneus-cuboid 
complex relative to the talus.

The talus itself presents with its distal extremity deviated 
plantar and medially, and its declination angle, formed by 
the axes of the neck and body, is significantly decreased. In 
the normal talus, this angle measures approximately 160°, 
whereas in clubfoot it is close to 90°.

Despite the supinated appearance of the foot, the forefoot 
is pronated relative to the hindfoot (plantar flexion of the first 
metatarsal), which is responsible for the cavus deformity. 
Soft tissue contractures maintain the disarrangement among 
bones and joints.

Intrinsic bone deformities are also present, such as the 
altered shape of the talus, which has a shortened neck due 
to its altered declination angle. This leads to alterations in the 
relationships between the bones of the clubfoot.

Because of the intrinsic talar deformity and the malposition 
of the navicular–cuboid–calcaneus complex, the talar head 
becomes dislocated relative to the so-called “acetabulum 
pedis.”

As a result of medial deviation of the navicular, a false 
articulation may occur with the medial malleolus, and the 
lateral part of the talar head remains uncovered.

At the inferior portion of the talus, alterations of the subtalar 
joint facets may also occur, and the calcaneus may present 
with a poorly developed sustentaculum tali.

Although there is still controversy regarding the presence 
of internal tibial torsion associated with clubfoot, it is more 
likely that this represents a clinical appearance resulting from 
malposition of the talus within the ankle mortise(3,17,18).

Herzenberg et al.(19), using three-dimensional reconstructions 
of fetal specimens, demonstrated marked talar dysmorphism, 
including increased internal rotation of both the talus and the 
calcaneus relative to the ankle mortise. Although the talar 
body may appear externally rotated, the overall alignment is 
one of internal rotation, driven by deformity of the talar neck 
and medial displacement of the articular surface.

Diagnosis
Currently, prenatal diagnosis can be made using ultrasono

graphy. The advantages of prenatal diagnosis include the 
possibility of determining whether the deformity is isolated 
or associated with other abnormalities, as well as allowing 
counseling about the condition and explaining the treatment 
to the parents. The disadvantages include the stress that 
may affect the family, as well as a relatively high rate of false-
positive diagnoses, meaning that after birth, the diagnosis 
is not confirmed. Even when prenatal ultrasonography is 
combined with genetic testing in the evaluation of clubfoot, 
distinguishing isolated cases from those associated with 
additional structural or genetic anomalies remains challenging 
(Figure 2)(20-22).

However, it is at birth that the diagnosis can effectively be 
made through physical examination. In evaluating a newborn 
with clubfoot, the initial priority is to rule out associated 
anomalies. The deformity is quite characteristic and involves 
both the leg, which shows calf atrophy, and the foot, which 
presents the equinocavovarus deformity. A complete physical 
examination is important for ruling out other abnormalities 
and classifying the type of clubfoot. It is important to 
differentiate idiopathic clubfoot from cases associated with 
neuromuscular or syndromic disorders. Among the aspects 
evaluated, we must always consider the deformity’s rigidity 
and the presence of medial and posterior skin creases. 

While in true clubfoot the deformity is obvious, sometimes 
normal feet may present a positional equinovarus posture, 
which can confuse the neonatologist or pediatrician. Ho
wever, orthopedic examination easily demonstrates that 
these postural deformities are not a cause for concern and 
should not be labeled as congenital clubfoot.

Radiography or any other complementary examination 
is not necessary because a large part of the bones of the 
newborn are still cartilaginous, not visible on radiographs. 

The association between clubfoot and developmental dys
plasia of the hip (DDH) remains controversial, as does the 
need for routine ultrasound screening(23,24).

Despite the lack of consensus, it is prudent to screen 
for DDH, as evidence suggests that physical examination 
alone may fail to detect even severe cases(25). When DDH is 
associated with clubfoot, management of the hip should take 
priority. It is well established that clubfoot does not require 
urgent treatment. In fact, it may even be preferable to begin 
casting at around one month of age (Figure 3)(26,27). 

Figure 2. Clubfoot may be detected on a prenatal ultrasound.
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Classification
Clubfoot may be an isolated deformity (idiopathic) or may 

be associated with other conditions. Thus, the following 
classification can be considered(6):

Idiopathic

Neuromuscular

•	 Arthrogryposis

•	 Myelomeningocele

Syndromic

•	 Larsen syndrome

•	 Moebius syndrome

•	 Freeman-Sheldon syndrome

•	 Streeter syndrome

Postural

•	 Not a true clubfoot; usually does not require treatment 
and should not be referred to as congenital clubfoot.

In addition to the general classification described above, 
there have long been attempts to classify clubfoot according 
to the severity of the deformity, and numerous classifications 
exist in the literature.

Among the several classifications described, the most 
commonly used today are those proposed by DiMeglio and 
Pirani. Both authors suggest that their classifications can be 
used not only for the initial assessment but also for treatment 
follow-up(28,29).

DiMeglio classification
The DiMeglio classification is based on clinical evaluation 

through inspection and palpation. A scoring scale is used 
for each item evaluated. Four main parameters are assessed, 

each graded from 0 to 4, and four additional parameters 
are scored 1 point each if present. The four main parameters 
evaluated and graded according to reducibility are: 1) degree 
of equinus; 2) hindfoot varus; 3) forefoot adduction; 4) medial 
rotation of the calcaneopedal block (relationship between 
the axis of the foot and the axis of the leg when viewed from 
the front).

In addition to these parameters, four additional findings are 
evaluated, each receiving 1 point: 1) medial crease; 2) posterior 
crease; 3) cavus deformity; 4) generalized hypertonia of the 
child(28).

The total score ranges from 0 to 20, and according to this 
score, the deformity is classified as:

•	 0-5: benign foot 

•	 5-10: moderate foot 

•	 10-15: severe foot 

•	 15-20: very severe foot 

Pirani classification
The Pirani classification is based on the clinical evaluation 

of hindfoot and midfoot deformities. For each parameter 
assessed, a score is assigned: 0 (normal), 0.5 (mild/moderate 
deformity), or 1 (severe deformity). The total score ranges 
from 0 (normal foot) to 6 (severe deformity). Both the 
hindfoot and the midfoot contribute a maximum of 3 points 
each(29).

This classification has been widely used by practitioners who 
follow the Ponseti method, and its main advantage is that it 
is simple to remember and appears to have limited subjective 
influence and low interobserver variability. Actually, both the 
DiMeglio and Pirani classification systems have consistently 
demonstrated good interobserver reliability (Figure 4)(30).

Treatment
Historically, when surgical treatment was not considered 

sufficiently safe, nonoperative methods predominated. With 
the development of new surgical techniques and the in
creased safety afforded by advances in anesthesia, there was 
a marked expansion in the surgical management of clubfoot, 
which remained the predominant approach from the 1960s 
through the late 1990s (Figure 5).

The publication of long-term follow-up studies of children 
treated with extensive surgical releases revealed high rates of 
complications, stiffness, and pain, combined with the general 
trend toward less invasive approaches in medicine, which led 
to renewed interest in conservative treatment methods(31). 

In fact, for a long time, most orthopedists agreed that early 
conservative management should be the initial approach for 
congenital clubfoot. However, few considered conservative 
treatment to be the definitive treatment for most children 
with this deformity. In many cases, the casting used during 
conservative treatment was inadequate to achieve correction, 
and the child simply waited until reaching an age appropriate 

Figure 3. In case of the association of clubfoot and developmen-

tal dysplasia of the hip, treatment of the hip takes priority, and 

the Tubingen brace may be preferable to the Pavlik harness in 

this context.
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Figure 4. Pirani classification.

Figure 5. Extensive posteromedial and lateral releases for clubfoot 

is rarely indicated in current practice.

for surgery while undergoing temporary treatment with casts. 
This was particularly the case of the method described by 
Kite, who reported correction in up to 80% of cases. However, 
such correction rates were never consistently replicated by 
other authors, even though this method remained the most 
widely adopted conservative treatment worldwide for many 
years(32-34).

Interestingly, two other conservative and far more effective 
treatment approaches—the French functional method and 
the Ponseti method—were overshadowed for many years. 
The French functional method was adopted in very few 
centers outside France. Even among its original developers, 
the reported rate of initial correction was approximately 75%, 
which is lower than that achieved by most centers using the 
Ponseti method worldwide(35,36).

French Functional Technique
Bensahel et al. (1980) developed a functional treatment 

technique for clubfoot based on daily manipulations per
formed by physiotherapists, followed by immobilization using 
adhesive taping(35,36).

This method was later refined by DiMeglio et al. (1996), 
who introduced a passive motion machine that could be 
applied to the infants’ feet for up to 16 hours per day. Using 
this treatment approach, these authors reported success in 
approximately 75% of patients (Figure 6)(37).

Although similar correction rates have been reported 
by other authors (even without using the passive motion 
machine), caution should be exercised when applying this 
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technique. The deformity in clubfoot is extremely complex, 
and treatment may require surgical interventions that 
physiotherapists are not trained to evaluate or perform.

Ponseti method
Although described many years ago, the Ponseti technique 

remains one of the most modern contributions to the 
treatment of clubfoot(3,4).

The Ponseti technique involves manipulations and serial 
casting with long-leg casts changed weekly. This is perhaps 
the only similarity between this method and the Kite te
chnique. Herzenberg et al.(34) conducted a comparative study 
of the two techniques and demonstrated the superiority of 
the Ponseti method.

The first major difference compared with the Kite method 
concerns the fulcrum used during foot abduction. Ponseti 

recommended that the head of the talus, palpated on the 
lateral side of the foot, should serve as the fulcrum (Figure 7).

The talus is stabilized within the ankle joint, and the entire 
foot is progressively abducted. This simultaneously corrects 
the talonavicular dislocation, the hindfoot varus, and the 
forefoot adduction. This simultaneous correction is another 
major difference compared with the Kite method. Casting 
should be performed by two people: the surgeon manipulates 
and maintains the foot in position while the assistant applies 
the cast. After manipulation, the foot should be immobilized 
in abduction with a long-leg cast, with the knee flexed at 90°. 
The cast must be well molded, and the toes should remain 
free to allow dorsiflexion. A relevant point to remember is 
that cavus should be corrected in the first cast, by stretching 
the plantar structures while maintaining the forefoot in 
supination relative to the hindfoot.

Figure 6. Continuous passive motion device used in Montpellier, France (courtesy of Alain DiMeglio).

Figure 7. The correct fulcrum to correct clubfoot is the talar head, not the calcaneocuboid joint, as demonstrated in the model deve-

loped by Dr. Ponseti.
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The casts should be changed weekly, and parents are usually 
instructed to remove the cast at home shortly before the new 
appointment. Some practitioners prefer removing the cast 
at the clinic, depending on logistical considerations. Usually, 
about five casts are required even for severe deformities 
(Figure 8). 

When correction of equinus is not achieved with manipulation 
and serial casting, percutaneous Achilles tendon tenotomy is 
indicated and is required in over 90% of cases. In the original 
technique, tenotomy is performed under local anesthesia, but 
many surgeons have preferred to perform it under general 
anesthesia. The advantage of the original technique is that 
it enables treatment in settings with limited hospital access. 
However, under general anesthesia, palpation of the tendon 
and casting are easier(38). 

Another point of discussion concerns the type of blade used 
to cut the Achilles tendon, which can be performed using the 
tip of a No. 11 blade, an ophthalmic blade, or even a needle 
(Figure 9)(39,40).

After tenotomy, the foot is immobilized with a long-leg 
cast, with the ankle in 20° dorsiflexion and approximately 70° 
abduction, for three weeks.

Important points for successful treatment include:

•	 The child should remain calm; breastfeeding during casting 
is ideal but not always feasible

•	 Casting should be performed by two practitioners

•	 The foot should never be pronated

•	 The calcaneus should never be forced, only properly 
molded

•	 With progressive abduction, the initial supination gradually 
returns to neutral

•	 Achilles tenotomy should only be performed when equinus 
is the only remaining deformity.

After removal of the final cast, maintenance of correction is 
achieved using an abduction brace (often called the Denis-
Browne brace).

The brace is applied with:

•	 70° external rotation of the affected foot

•	 10° dorsiflexion

It is worn full-time for three months, followed by nighttime 
use for three to four years.

In unilateral cases, the normal foot should be positioned in 
approximately 40° of external rotation.

The main difficulty with the method is brace compliance. 
Failure to use the brace is one of the most common causes of 
recurrence. Parents must therefore be strongly advised of the 
importance of proper brace use (Figure 10)(41).

Today, the Ponseti method is considered the standard 
treatment worldwide. However, even Ponseti acknowledged 
that about 5% of feet have very rigid ligaments that do not 
respond to manipulation and therefore require more extensive 
surgical correction(4).

Accelerated Ponseti
In the classic Ponseti method, the cast changes are done at 

weekly intervals, but to reduce the treatment time and less 
burden for families traveling long distances, some centers 
started using an accelerated protocol in which the mani
pulation and casting are done twice per week (every 3-4 
days) with similar results(42,43).

Complex clubfoot
Complex (or atypical) clubfoot, as described by Ponseti 

et al.(44), represents a distinct subset of deformities, often 
observed in patients who have undergone prior manipulation 
or casting. It is characterized by severe equinus, a short 

Figure 8. Most feet require approximately five serial cast changes 

to achieve correction before tenotomy.

Figure 9. A needle or a scalpel may be used to perform the te-

notomy.
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and stubby forefoot with a shortened first metatarsal, 
hyperextension of the great toe, marked plantarflexion of all 
metatarsals, and deep transverse plantar and posterior ankle 
creases.

Although many cases appear idiopathic, this pattern is 
frequently associated with improper casting technique, 
particularly slippage of the foot within the cast. Inadequate 
molding of the long-leg cast may allow slippage, resulting 
in abnormal forces that displace the calcaneus proximally, 
promoting further contracture and ultimately exacerbating 
the equinus deformity (Figure 11).

Early recognition of this condition is critical, as successful 
correction requires modification of the standard Ponseti 
method, typically employing the four-finger technique 
with careful attention to forefoot supination and controlled 
abduction. The knee should be maintained in 100° to 110° of 
flexion within the cast. Most cases can be corrected with a 
series of cast changes followed by Achilles tenotomy; however, 
the recurrence rate is higher in this type of clubfoot(45,46). Even 
after correction, a complex clubfoot may present a lateral 
“break” at midfoot, and the abduction brace should initially 
be set at approximately 40° of abduction and gradually 
increased over subsequent weeks to 60°–70º (Figure 12).

Recurrence
Ponseti emphasized that clubfoot deformity tends to 

recur until approximately seven years of age. With careful 
supervision and adequate parental adherence, recurrences 
can be prevented in nearly 50% of patients. In the remaining 
cases, recurrence may occur between 10 months and 7 years 
of age.

When recurrence occurs, treatment should follow the 
same principles as the initial correction, with serial casting 
reintroduced. However, casts are typically changed at 
longer intervals (every 10-14 days) compared with the 

standard weekly protocol. Repeat Achilles tenotomy is 
frequently required, and in many cases, transfer of the tibialis 
anterior tendon to the lateral cuneiform is performed to 
address dynamic supination and reduce the risk of further 
recurrence. Therefore, when Ponseti reported correction 
rates approaching 90%, it is important to consider that these 
outcomes included management of recurrences, which often 
required additional procedures (Figure 13)(3,4).

Noncompliance with the use of the abduction brace is often 
cited as the primary cause of recurrence; however, this is not 
invariably the case, as highlighted by Mahan et al.(47). In their 
study, recurrences in children younger than two years were 
strongly associated with inadequate brace use, whereas in 
children older than two years, recurrences occurred even 
in the presence of appropriate compliance, indicating that 
additional factors contribute to recur in this age group.

Figure 10. Brace compliance is a major challenge in the Ponseti method, regardless of the type used.

Figure 11. Poor casting technique is a major cause of complex 

clubfoot. A cast applied with less than 90° of knee flexion and 

inadequate molding can slip easily, exerting abnormal pressure 

on the calcaneus.
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Figure 12. Early recognition of complex clubfoot is essential, and modification of the Ponseti manipulation protocol is required, inclu-

ding the use of the four-fingers technique. The abduction brace should be set at a lower degree of abduction to prevent the increase 

of the lateral midfoot “break”.

Figure 13. Anterior tibialis anterior transfer to the lateral cuneiform is often performed in cases of recurrence, preferably using the 

pull-out technique, followed by six weeks of long-leg casting. 
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One potential contributing factor to recurrence is insufficient 
activity of the evertor muscles, as suggested by Little et 
al.(48). Notably, most components of the Ponseti method rely 
on passive interventions, including manipulation, casting, 
and bracing. In this context, strategies to stimulate muscle 
function may play an important role. In infants, this may be 
achieved through reflex-based stimulation, whereas in older 
children, active exercises can be introduced to promote 
foot eversion. Such approaches may be more effective than 
relying solely on prolonged brace use. Although this concept 
requires further investigation, it aligns with the hypothesis 
proposed by several authors and reflects my clinical ex
perience, suggesting that targeted muscle activation may 
help reduce recurrence rates (Figure 14)(49,50).

The role of surgery in contemporary  
clubfoot management

Although the Ponseti method is widely described as 
a conservative treatment for clubfoot, it may be more 
accurately characterized as a minimally invasive surgical 
approach. While the initial correction relies heavily on serial 

manipulation and casting, approximately 90% of patients 
require a percutaneous Achilles (calcaneal) tenotomy to 
achieve adequate correction of equinus. This procedure, 
although minor, is undeniably surgical.

Furthermore, a subset of patients will subsequently require 
additional surgical intervention, most commonly a tibialis 
anterior tendon transfer, to address dynamic supination and 
reduce the risk of recurrence.

Therefore, rather than being purely conservative, the 
Ponseti method should be understood as a comprehensive 
treatment strategy that combines non-operative techniques 
with essential minimally invasive surgical procedures to opti
mize outcomes.

With the proper application of the Ponseti technique, 
the need for extensive surgical procedures has markedly 
decreased. The method has also been increasingly used for 
non-idiopathic and neglected clubfoot, with many patients 
benefiting from it. However, maintenance of correction in 
these groups is less predictable, and the need for additional 
surgical interventions remains higher(51-53).

Figure 14. Exercises may help maintain correction, initially with passive motion and stimulation of reflex evertor activity and later active 

motion and strengthening.
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Therefore, despite these advances, surgery remains an 
important adjunct in selected cases. Indications for operative 
intervention include resistant deformities that fail to respond 
to appropriate Ponseti casting, recurrent clubfoot—often 
associated with poor brace compliance or persistent muscle 
imbalance—and residual deformities such as dynamic supi
nation or persistent equinus. In these situations, modern 
surgical strategies favor limited, targeted procedures rather 
than extensive releases. 

In addition, surgery may be required more frequently 
in non-idiopathic clubfoot, including neuromuscular and 
syndromic cases, which are characterized by greater rigidity 
and higher recurrence rates despite initial correction with 
the Ponseti method. Similarly, neglected or late-presenting 
cases often necessitate a combination of casting and surgical 
intervention, including osteotomies or gradual correction 
techniques.

Nevertheless, before considering surgical intervention, it is 
advisable to perform a period of manipulation and casting as 
a preoperative measure to reduce the extent of the procedure.

An individualized approach, as proposed by Bensahel, may 
represent the optimal strategy. In this concept of “à la carte” 
surgery, operative treatment is directed only at residual de
formities that persist after conservative management, the
reby avoiding extensive surgical exposure to preserve joint 
mobility and minimize long-term morbidity (Figure 15)(54).

Figure 15. Surgery is limited to less extensive, targeted procedures, 

in accordance with the principle of “à la carte” release.
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