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Abstract Congenital vertical talus is an uncommon foot
deformity that is present at birth and results in a rigid
flatfoot deformity. Left untreated the deformity can result
in pain and disability. Though the exact etiology of vertical
talus is unknown, an increasing number of cases have been
shown to have a genetic cause. Approximately 50% of all
cases of vertical talus are associated with other neuro-
muscular abnormalities or known genetic syndromes. The
remaining 50% of cases were once thought to be idiopathic
in nature. However, there is increasing evidence that many
of these cases are related to single gene defects. Most
patients with vertical talus have been treated with major
reconstructive surgeries that are fraught with complications
such as wound necrosis, talar necrosis, undercorrection of
the deformity, stiffness of the ankle and subtalar joint, and
the eventual need for multiple operative procedures.
Recently, a new approach to vertical talus that consists of
serial casting and minimal surgery has resulted in excellent
correction in the short-term. Longer follow-up will be
necessary to ensure maintenance of correction with this
new technique. A less invasive approach to the correction
of vertical talus may provide more favorable long-term
outcomes than more extensive surgery as has been shown
to be true for clubfoot outcomes.
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Introduction

Congenital vertical talus, also known as congenital convex
pes valgus, is an uncommon foot deformity that is present at
birth and has an estimated incidence of 1 in 10,000 [1]. It is
characterized by a fixed dorsal dislocation of the navicular
on the talar head and neck [2] resulting in a rigid flatfoot
deformity. It occurs as an isolated deformity (idiopathic) in
approximately half of all cases and is associated with neu-
romuscular and genetic disorders in the remaining cases
[1, 3-5]. Fifty percent of children have bilateral involve-
ment and there is no sex predilection [1]. Left untreated a
congenital vertical talus causes significant disability long-
term. Ambulation is usually not delayed but the gait is
usually awkward with difficulty balancing. The shoes often
show abnormal wear and pain often develops in early
adolescence [6]. Since the heel does not touch the ground,
the patients have poor push-off and are forced to weight
bear on the talar head, which develops painful callosities.
An emphasis of this review will be on recent findings
regarding the genetic etiology of idiopathic vertical talus as
well as a new approach to treating the deformity that con-
sists of serial manipulations, castings, and minimal surgery.

Pathogenesis
The exact etiology of vertical talus in most cases is not
known. Theories include increased intrauterine pressure and

resultant tendon contractures, or an arrest in fetal develop-
ment occurring between the 7th and 12th week of gestation
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[7, 8]. Approximately one-half of all cases of vertical talus
occur in association with neurologic abnormalities [2, 9] or
genetic syndromes [10, 11]. Associated neurologic abnor-
malities can be divided into two broad categories: central
nervous system defects or neuromuscular disorders. Though
the remainder of vertical talus cases were once thought to be
idiopathic in nature, there is increasing evidence for a
genetic cause as many families demonstrate an autosomal
dominant inheritance pattern [5, 12—14] (Table 1).

Central nervous system abnormalities/neuromuscular
disorders

Congenital central nervous system defects commonly seen
with congenital vertical talus include myelomeningocele,
sacral agenesis, and diastematomyelia. Muscle imbalance
is thought to be the cause of the vertical talus deformity
in these disorders resulting from relative tibialis posterior
muscle deficiency [15]. In one series, 10% of children
with myelomeningocele who had foot deformities had
vertical talus [9]. Neuromuscular disorders associated
with vertical talus include arthrogryposis, spinal muscular
atrophy, and neurofibromatosis; vertical talus in these
disorders is also thought to be associated with muscle
imbalance. Vertical talus deformities associated with

Table 1 Etiologies of congenital vertical talus (additional malfor-
mations, chromosomal abnormalities and genetic syndromes)

Central nervous system/spinal cord
Myelomeningocele
Spinal muscular atrophy
Diastematomyelia

Sacral agenesis

Muscle

Distal arthrogryposis
Arthrogryposis multiplex
Neurofibromatosis
Chromosomal abnormality
Trisomy 18

Trisomy 15

Trisomy 13

Known genetic syndromes
Neurofibromatosis
Prune-Belly syndrome
Rasmussen syndrome
Split hand and split foot
Costello syndrome

De Barsy syndrome
Single gene defects
HOXD10

CDMP1
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neurologic disorders tend to be more rigid and difficult to
treat than idiopathic vertical talus.

Genetics

Genetic abnormalities associated with vertical talus include
aneuploidy of chromosome 13, 15 and 18. A variety of
syndromes have also been described in which vertical talus
is a clinical manifestation. De Barsy syndrome is a rare
genetic syndrome characterized by severe cutis laxa, joint
hypermobility, growth retardation, mental retardation, and
characteristic facies; orthopaedic manifestations include
hip dislocation, scoliosis, and congenital vertical talus [16].
Prune belly syndrome is an uncommon disorder charac-
terized by intrauterine urinary obstruction associated with
oligohydramnios and resultant intrauterine crowding. The
limited intrauterine space is thought to result in some of the
orthopaedic manifestations of this disorder including
developmental dislocation of the hip, clubfeet, metatarsus
adductus, congenital muscular torticollis, and vertical talus
[17]. Vertical talus has also been described with Costello
syndrome, a rare condition characterized by short stature,
developmental delay, characteristic facies, and redundant
skin of the neck, palms, soles, and fingers [18]. Other
orthopaedic manifestations of Costello syndrome include
clubfoot, brachydactyly, and syndactyly, as well as multi-
ple upper and lower extremity joint contractures. In
addition, vertical talus has been described in Rasmussen
syndrome (external auditory canal atresia, vertical talus,
and hypertelorism) [19] and in a single individual with
split hand and split foot malformation associated with a
deletion of chromosome 7q21.1-q21.3 [20].

There have been recent advances in understanding the
genetic etiology of idiopathic vertical talus. Based on the
observation of a positive family history in 12-20% of
patients with idiopathic vertical talus, a genetic etiology
seemed likely. In those with a positive family history of
vertical talus, the deformity is inherited in an autosomal
dominant manner with incomplete penetrance. [4, 5, 14]
Through the study of multiple families with vertical talus,
a mutation in the HOXDI0 gene was recently found to be
responsible for vertical talus in one of these families
consisting of six individuals with isolated congenital ver-
tical talus [14]. HOX genes are a large group of highly
conserved transcription factors that control development
along the body axis. Mutations in several of the HOX genes
have been shown to result in a variety of both upper and
lower extremity abnormalities including synpolydactyly
[21], radioulnar synostosis and amegakaryocytic throm-
bocytopenia [22], and hand—foot—genital syndrome[23].

Earlier, this same mutation in HOXDI0 had been
described in a single family in which both congenital
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vertical talus and a Charcot—-Marie—tooth-like foot defor-
mity segregated [24]. This gene was then studied in 16
patients with idiopathic vertical talus and no family history
of the disorder to see if the same gene was responsible for
sporadic vertical talus. However, mutations in this same
gene were not identified in this patient group, suggesting
that all idiopathic vertical talus deformities cannot be
explained by one gene defect [25]. This has led to the
investigation of other candidate genes for vertical talus,
with one other interesting finding to date. A mutation in the
cartilage-derived morphogenetic protein-1 (CDMP-1) gene
has been identified in a large family with variable hand and
foot abnormalities, including a child with isolated vertical
talus. Mutations in CDMP-1 have been previously descri-
bed in Grebe and Hunter-Thompson forms of acromelic
skeletal dysplasia as well as in DuPan syndrome [26-28];
these disorders present with severe limb abnormalities.
Mutations in CDMP-1 have also been described in patients
with brachydactyly type C, a condition that is characterized
by short middle phalanges and first metacarpals [29].

Pathoanatomy

Both autopsy and surgical findings have contributed to the
understanding of the pathologic anatomy of vertical talus
[15, 30-32]. Contractures of the tibialis anterior, extensor
hallucis brevis, peroneus tertius, peroneus longus, peroneus
brevis, and the Achilles tendon are present. The talona-
vicular joint capsule is dorsally contracted. The navicular is
displaced both dorsally and laterally with respect to the
head and neck of the talus. Due to lack of appropriate
articulation with the talus, the navicular is hypolastic and
wedge shaped. The talar head and neck are flattened and
medially deviated. The extreme plantar flexed position of
the talus results in attenuation of the calcaneonavicular, or
spring ligament. The calcaneus is plantar flexed and
externally rotated. The angle between the axes of the talus
and calcaneus is increased. The middle and anterior sub-
talar joint facets are hypoplastic and absent in severe cases.
In severe deformities, the cuboid is laterally displaced
resulting in dorslateral subluxation or dislocation of the
calcaneocuboid joint. The posterior tibial tendon is often
subluxed anteriorly over the medial malleolus while the
peroneus longus and peroneus brevis may be subluxed over
the lateral malleolus; the subluxed tendons may function as
dorsiflexors rather than plantar flexors.

Clinical features

Congenital vertical talus is characterized by hindfoot
equinus, hindfoot valgus, forefoot abduction, and forefoot

dorsiflexion at the midtarsal joint. This is usually recog-
nized in the newborn period by the rigidity of the
deformities, but it must be differentiated from the more
common calcaneovalgus foot, posterior medial bowing of
the tibia, and flexible flatfoot. In congenital vertical talus,
the plantar surface of the foot is convex creating a rocker-
bottom appearance (Fig. 1a). There are deep creases on the
dorsolateral aspect of the foot anterior and inferior to the
lateral malleolus (Fig. 1b). The peroneal and anterior tib-
ialis tendons are contracted, and the foot is everted into a
valgus, externally rotated, position. The head of the talus is
palpable on the plantar medial aspect of the midfoot. The
Achilles tendon is contracted and the calcaneus is in
equinus. The forefoot is dorsiflexed at the midtarsal joints
creating a palpable gap dorsally between the navicular and
where the talar neck should normally be located. This gap
can be helpful in distinguishing congenital vertical talus
from the more common calcaneovalgus foot [33]. Upon
plantar flexing the congenital vertical talus foot the gap
remains and, in a calcaneovalgus foot, the gap disappears
as the talonavicular joint reduces in plantar flexion. Left
untreated, the foot deformities seen with vertical talus
become more rigid and adaptive changes occur in the tarsal
bones. With weight-bearing, callosities develop along the

Fig. 1 Clinical photographs demonstrating the features of congenital
vertical talus. a Bilateral congenital vertical talus deformities in a 6-
week-old infant demonstrating the convex plantar surface of the feet.
b Deep creases are present on the dorsolateral aspect of the foot in an
8-week-old infant with bilateral congenital vertical talus
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medial border of the foot around the head of the talus. The
forefoot becomes rigidly abducted and the heel does not
touch the ground. Shoewear becomes difficult and pain is
inevitable. Because of the high incidence of associated
neurologic abnormalities in patients with congenital verti-
cal talus, the neuroaxis should be evaluated in all patients
to rule out abnormalities [15].

There has been several classification schemes proposed
for vertical talus based either on anatomical abnormalities
or associated diagnoses. Coleman proposed two types of
vertical talus, the first with isolated talonavicular dislocation
and the second with both talonavicular and calcaneocuboid
joint dislocations [34]. Ogata and Schoenecker [5] divided
vertical talus into three groups. In group one, which is
defined as idiopathic, there are no other associated diag-
noses. Group two consists of those vertical talus patients
with other congenital anomalies but no neurologic deficits.
Group three includes those patients with vertical talus and
associated neurologic disorders. Finally, Hamanishi [4]
classified vertical talus into five groups based on association
with: (1) neural tube defects or spinal anomalies, (2) neu-
romuscular disorders, (3) malformation syndromes, (4)
chromosomal aberrations, and (5) idiopathic. It is likely that
a new genetic classification for vertical talus will emerge as
our understanding of this disorder evolves.

A less severe variant of vertical talus has been termed
the oblique talus. This variant is characterized by the same
clinical deformities as seen in vertical talus, but the
deformities are less rigid. In particular, the navicular will
reduce in plantar flexion in patients with an oblique talus
[35, 36], whereas the navicular is rigidly dislocated in
patients with vertical talus. This has been an important
distinction because the oblique talus can be treated con-
servatively with observation and/or casting alone.

Radiographic features

Anteroposterior and lateral radiographs of the foot should
be taken in the neutral position for infants and standing for
those children old enough. The lack of ossification of many
of the bones in the foot at birth can make the diagnosis of
congenital vertical talus challenging on plain radiographs
[37]. The talus, tibia, calcaneus, and metatarsals are ossified
at birth. The cuboid ossifies in the first month of life while
the cuneiforms and navicular usually ossify around the ages
of 2 and 3 years, respectively. Since most children with
vertical talus are seen in the newborn period, the radio-
graphic evaluation is focused on the relationships of the
ossified talus and calcaneus to the tibia as well as the
relationship of the metatarsals to the hindfoot. Measure-
ments that can be obtained on the lateral radiograph include
the talocalcaneal, tibiocalcaneal, tibiotalar, and talar axis-
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first metatarsal base angles. Typical radiographic findings
demonstrate the long axis of the talus to be vertical and
lying parallel with the longitudinal axis of the tibia on the
lateral radiograph. The calcaneus is in significant equinus,
and the talocalcaneal angle is increased (Fig. 2). Forced
plantar flexion and forced dorsiflexion lateral radiographs
are necessary to confirm the diagnosis of vertical talus and
rule out the oblique talus and calcaneovalgus foot as diag-
noses. The forced plantar flexion lateral radiograph in a
vertical talus foot shows persistent malalignment of the long
axis of the talus and the first metatarsal while the forced
dorsiflexion lateral radiograph demonstrates a persistently
decreased tibiocalcaneal angle indicating fixed hindfoot
equinus (Fig. 3a, b). In contrast, a forced plantar flexion
lateral radiograph of an oblique talus will demonstrate
restoration of a normal relationship between the long axis of
the talus and the first metatarsal (Fig. 4a, b).

Differential diagnosis

In the newborn period, a positional calcaneovalgus foot
deformity can by commonly mistaken for a vertical talus. In
a calcaneovalgus deformity the foot is dorsiflexed to such a
degree that the dorsal surface of the foot is touching the
anterior surface of the lower leg. There is no equinus con-
tracture of the calcanceus as in a vertical talus deformity
and the foot is much more flexible than a vertical talus. In
cases in which there is confusion between a vertical talus
and a calcaneovalgus foot deformity, a plantar flexion lat-
eral radiograph of the foot is taken to confirm the diagnosis.

Posteromedial bow of the tibia is also seen in the new-
born period and presents with a calcaneovalgus foot
deformity and a shortened and bowed tibia. This can be
differentiated from a vertical talus by careful physical
examination and radiographs if necessary. The last

Fig. 2 Lateral radiograph of the right foot of a 6-week-old boy with
congenital vertical talus, showing plantar flexion of both the talus and
calcaneus



J Child Orthop (2007) 1:165-174

169

Fig. 3 a Plantar flexion lateral radiograph of the right foot of a 12-
week-old male with congenital vertical talus, showing persistent
dorsal translation of the forefoot on the hindfoot. b Lateral
dorsiflexion radiograph of the same foot, showing persistent plantar
flexion of the talus and calcaneus

condition in infancy that can be confused with a vertical
talus is the oblique talus which has been discussed above.
A plantar flexion lateral radiograph is often necessary to
make the distinction.

Treatment

The goals of treatment are to restore the normal anatomic
relationships between the talus, the navicular, and the
calcaneus, in order to provide a normal weight distribution
through the foot. Treatment of congenital vertical talus, as
with clubfoot, begins with serial manipulations and casts.
However, unlike casting for clubfoot [38], serial casting for
congenital vertical talus has not been used until recently as
a method of achieving definitive correction [39]. Instead,
cast treatment for congenital vertical talus has been tradi-
tionally used as a method of improving the deformity and
thereby decreasing the complexity of an inevitable exten-
sive soft-tissue release operation [1, 5, 31, 40].

Fig. 4 a Lateral radiograph of a 7-week-old male with an oblique
talus, demonstrating vertical position of the talus. b Lateral plantar
flexion radiograph, demonstrating restoration of the normal relation-
ship between the longitudinal axis of the talus and the first metatarsal

Traditional surgical treatment

There are multiple surgeries described for the treatment of
vertical talus. The type of procedure used for an individual
patient is based on the age of the patient, severity of the
deformity, and the preference of the surgeon. Children up
to the age of 3 years are usually offered an open reduction
of the talonavicular joint, which can be performed through
either a one-stage or two-stage operation. If a two-stage
procedure is chosen, the first stage consists of lengthening
the extensor tendons, the tibialis anterior tendon and
reduction of the talonavicular joint. The second stage
consists of lengthening the peroneal tendons and correcting
the equinus contracture through an Achilles tendon
lengthening and posterior ankle and subtalar release.
Most surgeons now prefer a one-stage procedure [5, 34,
40-45] because of fewer complications like avascular
necrosis of the talus seen with the two-stage procedure [5].
The one-stage correction can be done through a dorsal
approach or a posterior approach. Though both approaches
have been used with good short-term success, there is some
data to link the dorsal approach with shorter operative time,
better clinical scores, and fewer complications than the
posterior approach [46]. There are three basic components
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to the one-stage correction. The first step is the reduction of
the talonavicular joint which is aided by release of the
anterior tibialis tendon and the tibionavicular and talona-
vicular ligaments. The reduction is held by a Kirschner
wire placed across the talonavicular joint (Fig. 5). The
second step is lengthening of the toe extensors and pero-
neals which aids in improving ankle plantar flexion and
forefoot adduction. The calcaneocuboid joint is also
reduced if necessary. The third step is correction of the
ankle equinus contracture which is done by lengthening the
Achilles tendon and releasing the ankle and subtalar joint
capsules (Fig. 6). Some authors have recommended the
addition of a tibialis anterior tendon transfer to the head or
neck of the talus at the time of open reduction to add a
dynamic corrective force [40-42, 47, 48]. Correction of
vertical talus through an open reduction can be associated
with significant short-term complications, including wound
necrosis [1], undercorrection of the deformity [34], stiff-
ness of the ankle and subtalar joint [49], and the eventual
need for multiple operative procedures such as subtalar and
triple arthrodesis [47]. Long-term outcomes are likely to be
complicated by a significant amount of degenerative
arthritis as is seen in many patients with clubfoot treated
with extensive soft-tissue releases [50].

The exact upper age limit for a successful open reduc-
tion is not known. Some children after the age of 3 years
require excision of the navicular at the time of open
reduction [51, 52]. There is also concern that, after the age
of 3 years, an untreated vertical talus results in permanent
deformity in the anterior and middle subtalar facets. If
there is not sufficient remodeling potential of the articular
surfaces present after an open reduction of the talonavic-
ular joint then a medial column shortening and lateral
column lengthening procedure may be necessary. Children
between the ages of 4 and 8 years with either a primary or
a recurrent deformity can be treated with open reduction

Fig. 5 Intraoperative photograph illustrating Kirschner wire placed
antegrade through the talus to aid in reduction of the talonavicular
joint during a one-stage reduction procedure (Courtesy of Perry L.
Schoenecker)
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Fig. 6 Intraoperative photograph illustrating a posterior ankle and
subtalar release performed on the same patient in Fig. 5 during a one-
stage reduction of a vertical talus (Courtesy of Perry L. Schoenecker)

combined with extraarticular arthrodesis [34, 47]. Those
patients that are older than 8 years often require a triple
arthrodesis [48]. However, arthrodesis does result in
painful degenerative arthritis of the ankle and midtarsal
joints when the patients are followed long-term [53-60].

Serial casting and minimal surgical intervention

The use of serial manipulation and plaster cast treatment
followed by minimal surgical interventions has provided
good early results in the treatment of idiopathic congenital
vertical talus [39]. This method can also be applied to
vertical talus associated with genetic syndromes and neu-
romuscular conditions with similar success. The method of
cast correction of a vertical talus is based on a specific way
of manipulating the foot so as to gradually reduce the ta-
lonavicular joint. The principles are similar to those used in
the Ponseti method of clubfoot correction [61]. The con-
cept of this method is simple, but attention to detail is
critical during casting, surgery, and bracing periods to
ensure a complete reduction of the talonavicular joint is
both achieved and maintained.

Treatment is initiated if possible in the first few weeks
of life. As with the Ponseti method of clubfoot correction
[61], treatment begins with weekly manipulations and
casts, but with the forces applied in the opposite direction.
The casting is performed in the outpatient clinic. All
components of the deformity are corrected simultaneously
with the exception of the hindfoot equinus, which is cor-
rected last. The manipulation consists of stretching the foot
into plantar flexion and inversion with one hand while
counterpressure is applied with the thumb of the opposite
hand to the medial aspect of the head of the talus (Fig. 7a,
b). After a few minutes of gentle manipulations a long-leg
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Fig. 7 Illustrations of the direction of the forces applied to reduce a
vertical talus deformity. The foot is stretched into plantar flexion and
inversion while counterpressure is applied with the thumb to the
medial aspect of the head of the talus. Reprinted with permission from
The Journal of Bone and Joint Surger, Inc (J Bone Joint Surg Am.
(2007) 89:Pt 1 Suppl 2:111-121)

plaster cast is applied to hold the foot in the desired amount
of correction. The cast is applied in two sections to allow
the orthopaedic surgeon to focus attention on the molding
of the foot and ankle. The details of the plaster cast
application are reviewed in a published manuscript [62]. In
brief, the first section applied is the short-leg cast which
extends from the tip of the toes to just below the knee. Care
is taken to mold underneath the head of the talus and
around the malleoli. The foot should be held in the desired
position as the cast is applied and not manipulated after the
plaster is rolled. This avoids pressure sores and a poor-
fitting cast. Once the plaster has set, the cast is extended

above the knee, with the knee in 90° of flexion. Four to six
plaster casts changed weekly is usually enough to achieve
reduction of the talonavicular joint. The position of the foot
in the final cast used to achieve reduction of the talona-
vicular joint should be in maximum plantar flexion and
inversion to ensure adequate stretching of the contracted
dorsolateral tendons and soft tissues. The foot in this
extreme position simulates the position of a clubfoot. A
lateral foot radiograph should be taken in this cast to ensure
reduction of the talonavicular joint. Since the navicular is
not ossified in infants, reduction is confirmed indirectly by
the talar axis-first metatarsal base angle as measured on the
lateral foot radiograph.

If the talonavicular joint is reduced on the lateral foot
radiograph the patient is then scheduled for surgery for
percutaneous fixation of the talonavicular joint and a per-
cutaneous Achilles tendon tenotomy. In the operating
room, the foot is held in plantarflexion and inversion to
keep the talonavicular joint reduced and a Kirschner wire is
placed retrograde from the navicular into the talus. The
wire is cut and left buried underneath the skin to prevent
the wire from backing out. The ability to successfully place
the Kirschner wire is based on the surgeon’s skill at pal-
pating the talus and navicular. Radiographs can serve as an
aid in assessing the reduction of the talonavicular joint
indirectly but cannot be used to visualize the navicular
itself.

If the talonavicular joint is not reduced completely with
casting then a small, 2-cm medial incision is made over the
talonavicular joint in the operating room (Fig. 8). The ta-
lonavicular joint capsule is open as well as the medial
subtalar joint. An elevator is then used to gently lift the
talus completing the reduction (Fig. 9). With the talus held
in the reduced position, a Kirschner wire is then placed in a
retrograde manner across the talonavicular joint (Fig. 10).
For patients who are older than 2 years at the time of open

Fig. 8 Clinical photograph demonstrating the location of the incision
over the medial aspect of the talonavicular joint, used for open
reduction of the talonavicular joint
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Fig. 9 Intraoperative photograph demonstrating a single-prong skin
hook placed on the navicular and a Freer elevator in the medial
subtalar joint being used to reduce the talus to a horizontal position in
relation to the navicular

Fig. 10 Intraoperative photograph demonstrating Kirschner wire
fixation of the reduced talonavicular joint

@ Springer

reduction of the talonavicular joint, the tibialis anterior
tendon is also transferred to the dorsal aspect of the neck of
the talus to provide a dynamic corrective force.

Once the talonavicular joint is reduced and stabilized
with the Kirschner wire, a percutaneous tenotomy of the
Achilles tendon is used to correct the residual equinus
deformity. This is a complete release of the tendon and is
done 1 cm proximal to the Achilles tendon insertion into
the calcaneus. An assessment is made of the ankle plantar
flexion and forefoot passive adduction at this point. If
plantar flexion is limited to <25°, a fractional lengthening
of the extensor digitorum communis is done at the level of
the musculotendinous junction. If passive forefoot adduc-
tion is <10°, fractional lengthening of the peroneal brevis
tendon is performed at the musculotendinous junction.
Lengthening of the peroneal brevis and extensor digitorum
communis is not often needed since the preoperative
casting usually stretches these structures enough. A long
leg cast is applied with the foot in neutral and the ankle in
5° of dorsiflexion. The cast is changed in the clinic in
2 weeks, at which time a mold is made for a night-time
brace that has been described for the use in clubfoot
treatment after cast correction with the Ponseti method
[63]. The brace consists of an articulating bar that allows
for independent leg movement. Attached to the bar are

Fig. 11 Lateral radiograph and clinical picture of the same child
illustrated in Fig. 3a, b at the age of 5 years after treatment with cast
correction, percutaneous Kirschner wire fixation, and percutaneous
Achilles tendon tenotomy for congenital vertical talus of the right foot
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custom-molded orthoses that are placed in neutral position
as opposed to external rotation when treating clubfeet. This
allows for an adduction stretch on the foot while in the
brace. A new long leg cast is then applied with the ankle in
10°-15° of dorsiflexion and is worn for 3 weeks. The cast
is once again changed in the clinic to a new long leg cast
with the ankle in neutral that is worn for an additional
3 weeks. This final cast is removed in the operating room
to allow for Kirschner pin removal as well.

The patients then initiate the night-time brace wear, and
the parents are instructed on range-of-motion exercises for
the ankle and foot to prevent recurrence. The exercises
emphasize ankle plantar flexion and foot inversion. The
patients are seen every 3 months after initiating brace wear
until the age of 2 years and then every 6 months—1 year
until the age of 7 years (Fig. 10). After the age of 7 years,
the patients are seen once every 2 years until skeletal
maturity is reached. The authors are hopeful that this
approach of less invasive surgery to correct the vertical
talus will lead to a more flexible and less painful foot long-
term as has been seen with Ponseti method of clubfoot
correction [64].
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