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2 Preface

Preface

Dr. Ignacio Ponseti developed a method of clubfoot manage-
ment that is inexpensive and effective. Long-term follow-
up studies show that feet treated
by Ponseti management are strong,
flexible, and pain free. These stud-
ies prove that Ponseti management
of clubfoot is best for all countries
and cultures.

We produced this book to pro-
vide an affordable, authoritative,
easy-to-follow guide for health care
professionals to learn the Ponseti
method of clubfoot management.
This book is designed to be engag-
ing and colorful, with sufficient
detail to help newcomers master the
method.

This is the second edition of
this book. The first edition was
published in November of 2003 and
translated into 4 languages, 10,000
copies were printed and distributed
in over 50 countries.

In this second edition we have
shortened some sections while add-
ing others to make the book more complete and up-to-date.
Guided by feedback from the authors and readers the book
has been reorganized. Each of the authors has contributed
their material and experience. This second edition is being
translated into multiple additional languages for even broader
distribution.

This book is produced by the Global-HELP organization
(HELP), a not-for-profit organization that produces and distrib-
utes free or affordable health care education materials world-
wide through our web site at global-help.org.

Financial support for printing of this second edition in
English was provided by Susan Elliott and Travis Burgeson.
We appreciate the donation of professional text editing by Ms.
Dori Kelly and translation management by Ms. Floret Khosa-
Richardson and Jack Foster and the McCallum Print Group of
Seattle for the high quality printing.

Lynn Staheli, MD
Editor and Producer, 2005
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impact on the health of men, women and children throughout
the world.

Translation Project Manager

Floret Khosa-Richardson graduated with a
degree in computer science from George
Mason University in Virginia. She worked
as a software designer/programmer for 10
years. In 2004 she decided to dedicate her
time to our Global-HELP Organizations.

Publisher
Global-HELP Organization

Copyright
Copyright, Global-HELP.Organization, 2003

Note to the Reader

Every effort has been made to confirm the accuracy of the pre-
sented information. The authors, editors, and publisher cannot
accept legal responsibility for any errors, omissions or resulting
consequences, and make no warranty, expressed or implied,
with respect to the material contained herein. Responsibility for
any application of the information in this book to a particular
situation remains solely with the practitioner.
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4 Foreword

Foreword

It is estimated that more than 100,000 babies are born world-
wide each year with congenital clubfoot. Eighty percent of
the cases occur in developing
nations. Most are untreated or
poorly treated. Neglected club-
foot causes crushing physical,
social, psychological, and finan-
cial burdens on the patients,
their families, and the society.
Globally, neglected clubfoot is
the most serious cause of physi-
cal disability among congenital
musculoskeletal defects.

In developed countries, many
children with clubfoot undergo
extensive corrective surgery,
often with disturbing failures
and complications. The need for
one or more revision surgeries
is common. Although the foot
looks better after surgery, it is
stiff, weak, and often painful.
After adolescence, pain increases and often becomes crip-
pling.

Clubfoot in an otherwise normal child can be corrected in
2 months or less with our method of manipulations and plaster
cast applications, with minimal or no surgery. This was proven
by the results of our 35-year follow-up study and confirmed in
many clinics around the world.

This method is particularly suited for developing countries
where there are few orthopaedic surgeons. The technique is
easy to learn by allied health professionals, such as therapists
and orthopaedic assistants. A well-organized health system is
needed to ensure that parents follow the instructions for use of
the foot abduction brace to prevent relapses.

The treatment is economical and easy on the babies. If well
implemented, it will greatly decrease the number of clubfoot
cripples.

Dr. Ponseti

Development of the technique

In the mid 1940s, I examined 22 patients with clubfoot that had
been surgically treated in the 1920s by Arthur Steindler, a good
surgeon. The feet had become rigid, weak, and painful.

Effect of operative correction

In the 1940s, we were doing many posteromedial releases and
I saw that most of the important ligaments of the tarsus had
to be severed to loosen the subtalar and midtalar joints so that
the foot could be abducted under the talus. When operating on
relapses, I noticed severe scarring in the foot and stiffness in
the misshapen joints. The posterior tibial and toe flexor tendons
that had been lengthened in the first operation, were matted
and immobilized in a mass of scar tissue. After a few years of
this experience, I was convinced that surgery was the wrong
approach for treatment of clubfoot.

Anatomical studies

A study of histological sections of ligaments from virgin
clubfeet, obtained in the operating room and from fetuses and
stillborns, revealed that the abundant young collagen in the
ligaments was wavy, was very cellular, and could be easily
stretched. I conceived, therefore, that the displaced navicular,
cuboid, and calcaneus could be gradually abducted under the
talus without cutting any of the tarsal ligaments. I discovered
that this was so based on cineradiography of clubfeet I had
partially or fully reduced without surgery.

From dissections of normal feet of children and adults in the
anatomy department and of clubfeet of stillborns, I fully under-
stood the mechanism of the interdependent movements of the
tarsal bones and realized that clubfoot deformity was simple
to correct. The Huson thesis, An Anatomical and Functional
Study of the Tarsal Joints, published in 1961 in Leiden,
Holland, corroborated my understanding of the functional
anatomy of the foot.

Casting technique

My casting technique was learned from Bohler and applied
during the Spanish Civil War in 1936-1939 when treating
more than 2,000 war-wound fractures with unpadded plaster
casts. Precise, gentle molding of the plaster over the reduced
subluxations of the tarsal bones of a clubfoot is just as basic as
the molding of a plaster cast on a well-reduced fracture.

Cavus correction

The cavus, or high arch, is a characteristic deformity of the
forefoot that is associated with inversion, or supination, of the
hindfoot. It results from a greater flexion of the first metatarsal
bone, causing pronation of the forefoot in relation to the hind-
foot. Hicks described it in the 1950s as a “pronation twist.” The
surgeon’s misconception that pronation is necessary to correct
clubfoot causes a further increase of the cavus: an iatrogenic
deformity. When the functional anatomy of the foot is well
understood, it becomes clear that one must correct the cavus
first by supinating the forefoot to place it in proper alignment
with the hindfoot.

Varus, inversion, and adduction correction

Next, one must correct simultaneously the varus, inversion,
and adduction of the hindfoot, because the tarsal joints are in
a strict mechanical interdependence and cannot be corrected
sequentially.

Maintaining correction

The genes responsible for clubfoot deformity are active start-
ing from the 12th to the 20th weeks of fetal life and lasting
until 3 to 5 years of age. The deformity occurs during the very
fast period of growth of the foot. (Such transient gene activity
occurs in many other biological events; it is observed in devel-
opmental dysplasia of the hip, idiopathic scoliosis, Dupuytren’s
contracture, and osteoarthritis). With our technique of clubfoot
correction, the joint surfaces of the bones reshape congruently
in their normal position. It is important to apply the last plaster
cast with the foot in an overcorrected position: 70 degrees of
abduction and 20 degrees of ankle dorsiflexion.



While kicking in the foot abduction brace full time for 3
months, the baby strengthens the peroneal muscles and foot
extensor muscles that counteract the pull of the tibialis and
gastrosoleus muscles. Relapses are rare with the continued use
of the foot abduction brace for 14 to 16 hours a day (when the
baby sleeps) until 3 to 4 years of age. In a few cases, anterior
tibialis tendon transfer to the third cuneiform is necessary to
permanently balance the foot.

Delayed acceptance of the technique

It was disappointing that my first article on congenital club-
foot, published in the The Journal of Bone and Joint Surgery
in March 1963, was disregarded. It was not carefully read and,
therefore, not understood. My article on congenital metatarsus
adductus, published in the same journal in June 1966, was
easily understood, perhaps because the deformity occurs in
one plane. The approach was immediately accepted, and the
illustrations were copied in most textbooks.

A few orthopaedic surgeons studied my technique and began
to apply it only after the publication of our long-term follow-up
article in 1995, the publication of my book a year later, and the
posting of Internet support group web sites by parents of babies
whose clubfoot I had treated. I have been reprimanded for not
pushing the method more forcefully from the beginning.

The reason that congenital clubfoot deformity was not
understood for so many years and was so poorly treated is
related, I believe, to the misguided notion that the tarsal joints
move on a fixed axis of motion. Orthopaedists try to correct the
severe supination that is associated with clubfoot by forcefully
pronating the forefoot. This causes an increase of the cavus and
a breach in the midfoot. The breach in the midfoot is caused
by jamming the anterior tuberosity of the adducted calcaneus
against the undersurface of the head of the talus. Clubfoot is
easily corrected when the functional anatomy of the foot is well
understood. The completely supinated foot is abducted under
the talus that is secured against rotation in the ankle mortise
by applying counterpressure with the thumb against the lateral
aspect of the head of the talus. The varus, inversion, and adduc-
tion of the hindfoot are corrected simultaneously, because the
tarsal joints are in strict mechanical interdependence and can-
not be corrected sequentially.

I. Ponseti, 2005
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Scientific Basis of Management

Our treatment of clubfoot is based on the biology of the defor-
mity and of the functional anatomy the foot.

Biology

Clubfoot is not an embryonic malformation. A normally devel-
oping foot turns into a clubfoot during the second trimester of
pregnancy. Clubfoot is rarely detected with ultrasonography
before the 16th week of gestation. Therefore, like developmen-
tal hip dysplasia and idiopathic scoliosis, clubfoot is a devel-
opmental deformation.

A 17-week-old male fetus with bilateral clubfoot, more
severe on the left, is shown [A]. A section in the frontal plane
through the malleoli of the right clubfoot [B] shows the del-
toid, tibionavicular ligament, and the tibialis posterior tendon
to be very thick and to merge with the short plantar calcaneo-
navicular ligament. The interosseous talocalcaneal ligament is
normal.

A photomicrograph of the tibionavicular ligament [C] shows
the collagen fibers to be wavy and densely packed. The cells
are very abundant, and many have spherical nuclei (original
magnification, x475).

The shape of the tarsal joints is altered relative to the altered
positions of the tarsal bones. The forefoot is in some pronation,
causing the plantar arch to be more concave (cavus). Increasing
flexion of the metatarsal bones is present in a lateromedial
direction.

In the clubfoot, there appears to be excessive pull of the
tibialis posterior abetted by the gastrosoleus, the tibialis ante-
rior, and the long toe flexors. These muscles are smaller in size
and shorter than in the normal foot. In the distal end of the
gastrosoleus, there is an increase of connective tissue rich in
collagen, which tends to spread into the tendo Achillis and the
deep fasciae.

In the clubfoot, the ligaments of the posterior and medial
aspect of the ankle and tarsal joints are very thick and taut,
thereby severely restraining the foot in equinus and the navicu-
lar and calcaneus in adduction and inversion. The size of the
leg muscles correlates inversely with the severity of the defor-
mity. In the most severe clubfeet, the gastrosoleus is seen as a
muscle of small size in the upper third of the calf. Excessive
collagen synthesis in the ligaments, tendons, and muscles may
persist until the child is 3 or 4 years of age and might be a cause
of relapses.

Under the microscope, we see an increase of collagen fibers
and cells in the ligaments of neonates. The bundles of collagen
fibers display a wavy appearance known as crimp. This crimp
allows the ligaments to be stretched. Gentle stretching of the
ligaments in the infant causes no harm. The crimp reappears
a few days later, allowing for further stretching. That is why
manual correction of the deformity is feasible.

Kinematics

The correction of the severe displacements of the tarsal bones
in clubfoot requires a clear understanding of the functional
anatomy of the tarsus. Unfortunately, most orthopaedists treat-
ing clubfoot act on the wrong assumption that the subtalar and
Chopart joints have a fixed axis of rotation that runs obliquely
from anteromedial superior to posterolateral inferior, passing
through the sinus tarsi. They believe that by pronating the foot
on this axis, the heel varus and foot supination can be cor-
rected. This is not so.

Pronating the clubfoot on this imaginary fixed axis tilts the
forefoot into further pronation, thereby increasing the cavus
and pressing the adducted calcaneus against the talus. The
result is a breach in the hindfoot, leaving the heel varus uncor-
rected.

In the clubfoot [D], the anterior portion of the calcaneus lies
beneath the head of the talus. This position causes varus and
equinus deformity of the heel. Attempts to push the calcaneus
into eversion without abducting it [E] will press the calcaneus
against the talus and will not correct the heel varus. Lateral
displacement (abduction) of the calcaneus to its normal rela-
tionship with the talus [F] will correct the heel varus deformity
of the clubfoot.

The clubfoot deformity occurs mostly in the tarsus. The tar-
sal bones, which are mostly made of cartilage, are in the most
extreme positions of flexion, adduction, and inversion at birth.
The talus is in severe plantar flexion, its neck is medially and
plantarly deflected, and its head is wedge shaped. The navicular
is severely medially displaced, close to the medial malleolus,
and articulates with the medial surface of the head of the talus.
The calcaneus is adducted and inverted under the talus.




As shown in [A], in a 3-day-old infant, the navicular is
medially displaced and articulates only with the medial aspect
of the head of the talus. The cuneiforms are seen to the right of
the navicular, and the cuboid is underneath it. The calcaneocu-
boid joint is directed posteromedially. The anterior two-thirds
of the calcaneus is seen underneath the talus. The tendons of
the tibialis anterior, extensor hallucis longus, and extensor digi-
torum longus are medially displaced.

No single axis of motion (like a mitered hinge) exists on
which to rotate the tarsus, whether in a normal or a clubfoot.
The tarsal joints are functionally interdependent. The move-
ment of each tarsal bone involves simultaneous shifts in the
adjacent bones. Joint motions are determined by the curvature
of the joint surfaces and by the orientation and structure of the
binding ligaments. Each joint has its own specific motion pat-
tern. Therefore, correction of the extreme medial displacement
and inversion of the tarsal bones in the clubfoot necessitates a
simultaneous gradual lateral shift of the navicular, cuboid, and
calcaneus before they can be everted into a neutral position.
These displacements are feasible because the taut tarsal liga-
ments can be gradually stretched.

Correction of clubfoot is accomplished by abducting the
foot in supination while counterpressure is applied over the
lateral aspect of the head of the talus to prevent rotation of the
talus in the ankle. A well-molded plaster cast maintains the
foot in an improved position. The ligaments should never be
stretched beyond their natural amount of give. After 5 days, the
ligaments can be stretched again to further improve the degree
of correction of the deformity.

The bones and joints remodel with each cast change because
of the inherent properties of young connective tissue, cartilage,
and bone, which respond to the changes in the direction of
mechanical stimuli. This has been beautifully demonstrated by
Pirani, comparing the clinical and magnetic resonance imaging
appearance before, during, and at the end of cast treatment.
Note the changes in the talonavicular joint [B] and calcaneo-
cuboid joint [C]. Before treatment, the navicular (red outline)
is displaced to the medial side of the head of the talus (blue).
Note how this relationship normalizes during cast treatment.
Similarly, the cuboid (green) becomes aligned with the calca-
neus (yellow) during the same cast treatment.

Scientific Basis of Management 7

Before applying the last plaster cast, the tendo Achillis may
have to be percutaneously sectioned to achieve complete cor-
rection of the equinus. The tendo Achillis, unlike the tarsal liga-
ments that are stretchable, is made of non-stretchable, thick,
tight collagen bundles with few cells. The last cast is left in
place for 3 weeks while the severed Achilles tendon regener-
ates in the proper length with minimal scarring. At that point,
the tarsal joints have remodeled in the corrected positions.

In summary, most cases of clubfoot are corrected after five
to six cast changes and, in many cases, a tendo Achillis tenoto-
my. This technique results in feet that are strong, flexible, and
plantigrade. Maintenance of function without pain has been
demonstrated in a 35-year follow-up study.

1. Ponseti, 2005
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Overview of Ponseti Management

Can clubfoot be classified?
Yes, classifying clubfoot into categories improves understand-
ing for communication and management [A].

Untreated clubfoot: under 8 years of age

Corrected clubfoot: corrected by Ponseti management

Recurrent clubfoot: supination and equinus develop after
initial good correction

Resistant clubfoot: Stiff clubfoot seen in association with
syndromes such as arthrogryposis

Atypical clubfoot: short, chubby, stiff feet with a deep
crease in the sole of the foot and behind the ankle, and short-
ening of the first metatarsal with hyperextension of the MTP
joint.

How does Ponseti management correct the
deformity?

Keep in mind the basic clubfoot deformity with the deformed
talus and the medially displaced navicular [B].

Ponseti’s model shows the mechanism of correction. In the
sequence [A opposite page], observe that all elements are cor-
rected when the foot is rotated around the head of the talus. This
occurs during cast correction.

As viewed from behind [B opposite page], note that correc-
tion of the heel varus occurs during this manipulation.

When should treatment with Ponseti manage-
ment be undertaken?

When possible, start soon after birth (7 to 10 days). When start-
ed before 9 months of age, most clubfoot deformities can be
corrected by using this management.

Clubfoot deformity

Ponseti

method \
/ Uncorrected

| Corrected | Atypical Untreated

Abduction Modified protocol
brace

N v\

Corrected Not corrected
Correction by casts and trans-

fer of anterior tibial tendon

When treatment is started early, how many cast
changes are usually required?

Most clubfoot deformities can be corrected in approximately
6 weeks by weekly manipulations followed by plaster cast ap-
plications. If the deformity is not corrected after six or seven
plaster cast changes, the treatment is most likely faulty.

How late can treatment be started and still be
helpful?

Treatment is most effective if started before 9 months of age.
Treatment between 9 and 28 months is still helpful in correcting
all or much of the deformity.

Is Ponseti management useful for neglected
clubfoot?

Management that is delayed until early childhood may be start-
ed with Ponseti casts. In most cases, operative correction will
be required but the magnitude of the procedure may be less than
would have been necessary without Ponseti management.

What is the expected outcome in adult life
for the infant with clubfoot treated by Ponseti

management?

In all patients with unilateral clubfoot, the affected foot is
slightly shorter (mean, 1.3 cm) and narrower (mean, 0.4 cm)
than the normal foot. The limb lengths, on the other hand, are
the same, but the circumference of the leg on the affected side
is smaller (mean, 2.3 cm). The foot should be strong, flexible,
and pain free.

What is the incidence of clubfoot in children
with one or two parents who also are affected?
When one parent is affected with clubfoot, there is a 3% to 4%
chance that the offspring will also be affected. However, when
both parents are affected, the offspring have a 30% chance of
developing clubfoot.

Tibiotalar
plantar flexion

Medial displacement
of navicular

Wedge-shaped
head of talus

Wedge-shaped
navicular

Adducted and
inverted calcaneus

Medially displaced
cuboid



How do the outcomes of surgery and Ponseti
management compare?

Surgery improves the initial appearance of the foot but does not
prevent recurrence. Importantly, no long-term follow-up stud-
ies of operated patients have been published to date. Adult foot
and ankle surgeons report that these surgically treated feet be-
come weak, stiff, and often painful in adult life.

How often does Ponseti management fail and
operative correction become necessary?

The success rate depends on the degree of stiffness of the foot,
the experience of the surgeon, and the reliability of the family.
In most situations, the success rate can be expected to exceed
90%. Failure is most likely if the foot is stiff with a deep crease
on the sole of the foot and and above the ankle, severe cavus
and small gastrosoleus muscle with fibrosis of the lower half.

Is Ponseti management useful for resistant
clubfoot?

Ponseti management is appropriate for use in children with
arthrogryposis, myelomeningocele, and Larsen syndrome. The
results may not be as gratifying as they are in the child with
idiopathic clubfoot treated from birth, but there are advantages
to this approach. The first is that the clubfoot could respond
completely to Ponseti management, with or without the need for
an Achilles tenotomy. Additionally, even partial preoperative
correction of these severe deformities can decrease the extent
of surgery and improve the ability to approximate the edges of
the contracted skin.

Arthrogrypotic clubfoot is perhaps the most challenging. Of-
ten, initial early heel cord tenotomy is required to enable any
manipulative deformity correction. Creating a calcaneocavus
deformity is not a concern because of the severe contracture of
the posterior joint capsules. Anticipate the need for surgery.

Overview of Ponseti Management 9

Is Ponseti management useful in
myelodysplasia?

Concern has been raised regarding manipulation and casting
of the insensate clubfoot in children with myelomeningocele.
The physician must apply pressure based on his/her experience
with idiopathic clubfoot, in which the child’s comfort dictates
appropriateness. One must be patient during manipulation and
expect that more than the usual number of casts will be needed.
The maneuvers are gentle. Concentrated forceful molding over
bony prominences is avoided, as it is in all children.

Is Ponseti management useful for complex
clubfoot?

Personal experience, and that of others, has shown that Ponseti
management can often be successful when applied to feet that
have been manipulated and casted by other practitioners who
are not yet skilled in this very exacting management.

What are the features of recurrent clubfoot?
The foot usually develops supination and equinus.

What are the usual steps of clubfoot
management?

Most clubfeet can be corrected by brief manipulation and then
casting in maximum correction. After approximately five cast-
ing periods [C], the adductus and varus are corrected. A percu-
taneous heel cord tenotomy [D] is performed in nearly all feet
to complete the correction of the equinus, and the foot is placed
in the last cast for 3 weeks. This correction is maintained by
night splinting using a foot abduction brace [E], which is con-
tinued until approximately 2 to 4 years of age. Feet treated by
this management have been shown to be strong, flexible, and
pain free [F], allowing a normal life.




10  Deformity Correction

Details of the Ponseti Technique

First four or five casts (more if necessary)

Start as soon after birth as possible. Make the infant and family
comfortable. Allow the infant to feed during the manipulation
and casting processes [A]. Casting should be performed by the
surgeon when possible [B]. Each step in management is shown
for both the right and left feet.

Reduce the cavus

The first element of management is correction of the cavus
deformity by positioning the forefoot in proper alignment with
the hindfoot. The cavus, which is the high medial arch [C],
yellow arc] is due to the pronation of the forefoot in relation
to the hindfoot. The cavus is always supple in newborns and
requires only supinating the forefoot to achieve a normal lon-
gitudinal arch of the foot [D and E]. The forefoot is supinated
to the extent that visual inspection of the plantar surface of the
foot reveals a normal appearing arch—neither too high nor too
flat. Alignment of the forefoot with the hindfoot to produce a
normal arch is necessary for effective abduction of the foot to
correct the adductus and varus.

Manipulation

The manipulation consists of abduction of the foot beneath the
stabilized talar head. Locate the head of the talus. All compo-
nents of clubfoot deformity, except for the ankle equinus, are
] corrected simultaneously. To gain this correction, you must
Right Left locate the head of the talus, which is the fulcrum for correc-
tion.

Exactly locate the head of the talus This step is
essential [F]. First, palpate the malleoli (blue outline) with the
thumb and index finger of hand A while the toes and metatar-
sals are held with hand B. Next, slide your thumb and index
finger of hand A forward to palpate the head of the talus (red
outline) in front of the ankle mortis. Because the navicular is
medially displaced and its tuberosity is almost in contact with
the medial malleolus, you can feel the prominent lateral part of
the talar head (red) barely covered by the skin in front of the
lateral malleolus. The anterior part of the calcaneus will be felt
beneath the talar head.

While moving the forefoot laterally in supination, you will
be able to feel the navicular move ever so slightly in front of
the head of the talus as the calcaneus moves laterally under the
talar head.




Stabilize the talus Place the thumb over the head of
the talus, as shown by the yellow arrows in the skeletal model
[A]. Stabilizing the talus provides a pivot point around which
the foot is abducted. The index finger of the same hand that is
stabilizing the talar head should be placed behind that lateral
malleolus. This further stabilizes the ankle joint while the foot
is abducted beneath it and avoids any tendency for the posterior
calcaneal-fibular ligament to pull the fibula posteriorly during
manipulation.

Manipulate the foot Next, by abducting the foot in
supination [A], with the foot stabilized by the thumb over the
head of the talus, as shown by the yellow arrow, abduct the
foot as far as can be done without causing discomfort to the
infant. Hold the correction with gentle pressure for about 60
seconds, then release. The lateral motion of the navicular and
of the anterior part of the calcaneus increases as the clubfoot
deformity corrects [B]. Full correction should be possible after
the fourth or fifth cast. For very stiff feet, more casts may be
required. The foot is never pronated.

Second, third, and fourth casts During this phase
of treatment, the adductus and varus are fully corrected. The
distance between the medial malleolus and the tuberosity of
the navicular when palpated with the fingers tells the degree
of correction of the navicular. When the clubfoot is corrected,
that distance measures approximately 1.5 to 2 c¢cm and the
navicular covers the anterior surface of the head of the talus.
Similarly, the extent of the lateral displacement of the anterior
tuberosity of the calcaneus under the head of the talus indicates
the increase in value of the talo-calcaneal angle, and thus, the
degree of correction of the heel varus.

Each cast shows improvement Note the changes in
the cast sequence [C].

Adductus and varus Note that the first cast shows the
correction of the cavus and adductus. The foot remains in
marked equinus. Casts 2 through 4 show correction of adductus
and varus.

Equinus The equinus deformity gradually improves with
correction of adductus and varus. This is part of the correction
because the calcaneus dorsiflexes as it abducts under the talus.
No direct attempt at equinus correction is made until the heel
varus is corrected.

Foot appearance after the fourth cast Full correc-
tion of the cavus, adductus, and varus are noted [D]. Equinus
is improved, but this correction is not adequate, necessitating a
heel cord tenotomy. In very flexible feet, equinus may be cor-
rected by additional casting without tenotomy. When in doubt,
perform the tenotomy.

Deformity Correction 1

Appearance of casts and foot

1st

2nd

3rd

4th




12 Cast Application Technique

Cast Application, Molding, and
Removal

Success in Ponseti management requires good casting tech-
nique. Those with previous clubfoot casting experience may
find it more difficult than those learning clubfoot casting for
the first time.

We recommend that plaster material be used because the
material is less expensive and plaster can be more precisely
molded than fiberglass.

Steps in cast application

Preliminary manipulation Before each cast is applied,
the foot is manipulated. The heel is not touched to allow the
calcaneus to abduct with the foot [A].

Applying the padding Apply only a thin layer of cast
padding [B] to make possible effective molding of the foot.
Maintain the foot in the maximum corrected position by hold-
ing the toes with counter pressure applied against the head of
the talus while the cast is being applied.

Applying the cast First apply the cast below the knee
and then extend the cast to the upper thigh. Begin with three
to four turns around the toes [C], and then work proximally
up the leg. Apply the plaster smoothly. Add a little tension [D]
to the turns of plaster above the heel. The foot should be held
by the toes and plaster wrapped over the “holder’s” fingers to
provide ample space for the toes.

Molding the cast Do not try to force correction with the
plaster. Use light pressure.

Do not apply constant pressure with the thumb over the
head of the talus; rather, press and release repetitively to avoid
pressure sores of the skin. Mold the plaster over the head of the
talus while holding the foot in the corrected position [E]. Note
that the thumb of the left hand is molding over the talar head
while the the right hand is molding the forefoot in supination.
The arch is well molded to avoid flatfoot or rocker-bottom
deformity. The heel is well molded by countering the plater
above the posterior tuberosity of the calcaneus. The malleoli
are well molded. The calcaneus is never touched during the
manipulation or casting. Molding should be a dynamic process;
constantly move the fingers to avoid excessive pressure over
any single site. Continue molding while the plaster hardens.

Extend cast to thigh Use much padding at the proxi-
mal thigh to avoid skin irritation [F]. The plaster may be lay-
ered back and forth over the anterior knee for strength [G] and
for avoiding a large amount of plaster in the popliteal fossa
area, which makes cast removal more difficult.

Trim the cast Leave the plantar plaster to support the
toes [H], and trim the cast dorsally to the metatarsal phalangeal
joints, as marked on the cast. Use a plaster knife to remove
the dorsal plaster by cutting the center of the plaster first and
then the medial and lateral plaster. Leave the dorsum of all the
toesfree for full extension. Note the appearance of the first cast
when completed [I]. The foot is in equinus, and the forefoot is
fully supinated.

Cast removal




Remove each cast in clinic just before a new cast is applied.
Avoid cast removal before clinic because considerable correc-
tion can be lost from the time the cast is removed until the new
one is placed. Although a cast saw can be used, use of a plaster
cast knife is recommended because it is less frightening to the
infant and family and also less likely to cause any accidental
injury to the skin. Soak the cast in water for about 20 minutes,
and then wrap the cast in wet cloths before removal. This can
be done by the parents at home just before their visit. Use
the plaster knife [A], and cut obliquely [B] to avoid cutting
the skin. Remove the above-knee portion of the cast first [C].
Finally, remove the below-knee portion of the cast [D].
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Decision to perform tenotomy

A major decision point in management is determining when
sufficient correction has been obtained to perform a percutane-
ous tenotomy to gain dorsiflexion and to complete the treat-
ment. This point is reached when the anterior calcaneus can be
abducted from underneath the talus. This abduction allows the
foot to be safely dorsiflexed without crushing the talus between
the calcaneus and tibia [E]. If the adequacy of abduction is
uncertain, apply another cast or two to be certain.

Characteristics of adequate abduction

Confirm that the foot is sufficiently abducted to safely bring
the foot into 0 to 5 degrees of dorsiflexion before performing
tenotomy.

The best sign of sufficient abduction is the ability to
palpate the anterior process of the calcaneus as it abducts out
from beneath the talus.

Abduction of approximately 60 degree
ship to the frontal plane of the tibia is possible.

Neutral or slight valgus of os calcis is present. This
is determined by palpating the posterior os calcis.

Remember that this is a three-dimensional
deformity and that these deformities are corrected together.
The correction is accomplished by abducting the foot under the
head of the talus.The foot is never pronated.

in relation-

The final outcome

At the completion of casting, the foot appears to be overcor-
rected into abduction with respect to normal foot appearance
during walking. This is not in fact an overcorrection. It is actu-
ally a full correction of the foot into maximum normal abduc-
tion. This correction to complete, normal, and full abduction
helps prevent recurrence and does not create an over-corrected
or pronated foot.
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Equinus Correction and Fifth Cast

Indications

Make certain the indications for equinus correction have been
met.

Percutaneous heel cord tenotomy
Plan to perform the tenotomy in clinic.

Preparing the family

Prepare the family by explaining the procedure.
Sometimes a mild sedative may be given to the infant [A].

Equipment

Select a tenotomy blade such as a #11 or #15 or any other small
blade such as an ophthalmic knife.

O

Skin preparation

Prep the foot thoroughly from midcalf to midfoot with an anti-
septic while the assistant holds the foot from the toes with the
fingers of one hand and the thigh with the other [B].

Anesthesia

A small amount of local anesthetic may be infiltrated near the
tendon [C]. Be aware that too much local anesthetic makes
palpation of the tendon difficult and makes the procedure more
difficult.

Heel cord tenotomy

Perform the tenotomy [D] approximately 1.5 cm above the cal-
caneus with the foot held in maximal dorsiflexion by the assis-
tant. Avoid cutting into the cartilage of the calcaneus. A “pop”
is felt as the tendon is released. An additional 20 to 25 degrees
of dorsiflexion is typically gained after the tenotomy [E].

Post-tenotomy cast

Apply the fifth cast [F] with the foot abducted 60 to 70 degrees
with respect to the frontal plane of the ankle. Note the extreme
abduction of the foot with respect to the thigh and the overcor-
rected position of foot. The foot is never pronated. This cast is
left in place for 3 weeks after complete correction.

Cast removal

After 3 weeks, the cast is removed. Note the correction [G].
Thirty degrees of dorsiflexion is now possible, the foot is well
corrected, and the operative scar is minimal. The foot is ready
for bracing.




Atypical Clubfoot

About 2-3% of clubfeet are more difficult to correct and are
described as atypical. Successful management of these feet
require special consideration.

Evaluation

Inspection Most atypical clubfeet are short and stubby
[A]. The skin is soft and the subcutaneous tissue is fluffy.
The heel is in severe, rigid equinus and in varus. There is
a deep crease above the heel and a thick fat pad covers the
undersurface of the calcaneus. All metatarsals are markedly
plantar-flexed causing a stiff high arch and a deep transverse
crease in the sole of the foot [B]. The big toe is short and
hyperextended.

Palpation The navicular is medially displaced and its
tuberosity is touching the medial malleolus. The anterior tuber-
osity of the calcaneus bulges in front of the lateral malleolus
and it can easily be mistaken for the head of the talus which is
right above.

Motion The subtalar joint is stiff. The tendo Achilles is
very tight, wide, and fibrotic up to the middle third of the calf.

Triceps The gastrosoleus muscle is small and bunched up
in the upper third of the calf. In unilateral cases, the involved
foot is shorter (1.5 to 2 cm) than the normal foot.

Management

The treatment of these atypical cases requires a modification of
the standard treatment protocol. The steps for correction are:

Identify Clearly identify the subtalar joint by grasping the
forefoot with one hand while feeling the malleoli from the front
with the thumb and index finger of the other hand. The thumb
and index finger slide forward to clasp the head of the talus and
feel the navicular on one side and the anterior tuberosity of the
calcaneus on the other side.

Motion at the subtalar joint can be felt when the foot is
slowly abducted and the anterior tuberosity of the calcaneus
glides laterally under the head of the talus. In the atypical club-
foot this motion is minimal at first and it may not be felt until
after the removal of the 2nd or 3rd plaster cast.
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Cast application When applying the cotton and plaster
cast bandages over the very stiff foot, place the index finger
over the posterior aspect of the lateral maleolus. With the
thumb of the same hand, apply counter-pressure over the lat-
eral aspect of the head of the talus — not in the very prominent
anterior tuberosity of the calcaneus. Mold the ankle area while
the foot is abducted under the talus.

Abduction Abduct the foot into at least 60 degrees of
supination in the first cast. This facilitate the disengagement
of the calcaneus under the talus, corrects the pronation of the
forefoot, decreases the plantar flexion of the metatarsals — par-
ticularly the first metatarsal, and corrects hyperextension of the
big toe.

Cast position To prevent slippage of the plaster cast,
bend the knee should about 120 degrees while the thigh is
being well molded.

Tenotomy After hyperflexion of the metatarsals is
improved, if the equinus is still unyielding and the calcaneus
cannot be abducted under the talus, perform a percutaneously
section the tendo Achilles under local anesthesia. Change the
postoperative casts cast every 4-5 days until abduction of the
foot and dorsiflexion are obtained. Grasping the foot by the
ankle and dorsiflexing the foot with both thumbs is often neces-
sary [C]. Avoid hyperabduction of the metatarsals.

Bracing The standard shoes do not hold the atypical
short and chubby foot that often slips out causing blisters and
skin breakdown over the heel. This leads to poor compliance
and rapid recurrence of the deformity.

The pre-molded foot-ankle brace [D] developed to improve
compliance with bracing is extremely effective in the post cast
treatment of the atypical cases. It consists of sandals with three
straps of soft leather that hold the foot firmly on a soft, well
molded plastic sole. The sandals are attached to the bar by an
adjustable plastic device. Two openings at the heel allow the
parents to see that the hindfoot is in place. This brace provides
comfort to the child and relief to the parents, and has prevented
relapses.
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Bracing

Bracing protocol

The brace is applied immediately after the last cast is removed,
3 weeks after tenotomy. The brace consists of open toe high-top
straight last shoes attached to a bar [A]. For unilateral cases,
the brace is set at 60 to 70 degrees of external rotation on the
clubfoot side and 30 to 40 degrees of external rotation on the
normal side [B]. In bilateral cases, it is set at 70 degrees of
external rotation on each side. The bar should be of sufficient
length so that the heels of the shoes are at shoulder width. A
common error is to prescribe too short a bar, which the child
finds uncomfortable [C]. A narrow brace is a common rea-
son for a lack of compliance. The bar should be bent 5 to 10
degrees with the convexity away from the child, to hold the feet
in dorsiflexion [D].

The brace should be worn full time (day and night) for the
first 3 months after the last cast is removed. After that, the child
should wear the brace for 12 hours at night and 2 to 4 hours in
the middle of the day for a total of 14 tol6 hours during each
24-hour period. This protocol continues until the child is 3 to
4 years of age.

Types of braces

Several types of commercially made braces are available. With
some designs, the bar is permanently attached to the bottoms
of the shoes. With other designs, it is removable. With some
designs, the bar length is adjustable, and with others, it is
fixed. Most braces cost approximately US $100. In Uganda,
Steenbeek designed a brace, which is made at a cost of approxi-
mately US $12 (see p. 24). Parents should be given a prescrip-
tion for a brace at the time of the tenotomy. This gives them 3
weeks to organize themselves. In the United States, the Markell
shoe and brace is most commonly used, but other countries
have different options [E]. To prevent sores and blisters caused
by poorly fitting shoes, John Mitchel makes a shoe with a soft
plastic sole molded to the babies foot. Three soft leather straps
hold the foot firmly against the plastic sole.

Rationale for bracing

At the end of casting, the foot is abducted [A] to an exagger-
ated amount, which should measure 60 to 70 degrees (thigh-
foot axis). After the tenotomy, the final cast is left in place for
3 weeks. Ponseti’s protocol then calls for a brace to maintain
the foot in abduction and dorsiflexion. This is a bar attached
to straight last open toe shoes. This degree of foot abduction
is required to maintain the abduction of the calcaneus and
forefoot and prevent relapse. The foot will gradually turn back
inward, to a point typically of 10 degrees of external rotation.
The medial soft tissues remain stretched out only if the brace is
used after the casting. In the brace, the knees are left free, so the
child can kick them “straight” to stretch the gastrosoleus ten-
don. The abduction of the feet in the brace, combined with the
slight bend (convexity away from the child), causes the feet to
dorsiflex. This helps maintain the stretch on the gastrocnemius
muscle and Achilles tendon [D].

Importance of bracing

The Ponseti manipulations combined with the percutaneous
tenotomy regularly achieve an excellent result. However, with-
out a diligent follow-up bracing program, relapse and relapse
occur in more than 80% of cases. This is in contrast to a relapse
rate of only 6% in compliant families (Morcuende et al.).

Alternatives to foot abduction brace

Some surgeons have tried to “improve” Ponseti management
by modifying the brace protocol or by using different braces.
They think that the child will be more comfortable without the
bar and so advise use of straight last shoes alone. This strategy
always fails. The straight last shoes by themselves do nothing.
They function only as an attachment point for the bar.

Some braces are no better than the shoes by themselves
and, therefore, have no place in the bracing protocol. If well
fitted, the knee-ankle-foot braces, such as the Wheaton brace,
maintain the foot abducted and externally rotated. However,
the knee-ankle-foot braces keep the knee bent in 90 degrees
of flexion. This position causes the gastrocnemius muscle and
Achilles tendon to atrophy and shorten, leading to relapse of




the equinus deformity. This is particularly a problem if a knee-
ankle-foot brace is used during the initial 3 months of bracing,
when the braces are worn full time.

In summary, only the foot abduction brace as described by
Ponseti is an acceptable brace for Ponseti management and
should be worn at night until the child is 3 to 4 years of age.

Strategies to increase compliance to bracing
protocol

The families who are the most compliant to the bracing proto-
col are those who have read about the Ponseti method of club-
foot management on the Internet and have chosen that method.
They come to the office educated and motivated. The least
compliant parents are often from families who did no back-
ground research on the Ponseti method and need to be “sold”
on it. The best strategy to ensure compliance is to educate the
parents and indoctrinate them into the Ponseti culture. It helps
to see the Ponseti method of management as a lifestyle that
demands certain behavior.

Take advantage of the face-to-face time that occurs during
the weekly casting to talk to the parents and emphasize the
importance of bracing. Tell them that the Ponseti management
method has two phases: the initial casting phase, during which
the doctor does all the work, and the bracing phase, during
which the parents do all the work. On the day that the last cast
comes off after the tenotomy, “pass the baton” of responsibility
to the parents.

During the initial instructions, teach the parents how to
apply the brace. Suggest they practice putting it on and taking it
off several times during the first few days and have them leave
the brace off for brief periods of time during these few days
to allow the child’s feet to get accustomed to the shoes. Teach
the parents to exercise the child’s knees together as a unit (flex
and extend) in the brace, so that the children get accustomed
to moving two legs simultaneously. (If the child tries to kick
one leg at a time, the brace bar interferes, and the child may
get frustrated). Warn the parents that there may be a few rough
nights until the child gets accustomed to the brace [A]. Suggest
the analogy of “saddle training” a horse: it requires a firm but
patient hand. There should be no “negotiations” with the child.
Schedule the first return visit in 10 to 14 days. The main pur-
pose of that visit is to monitor compliance. If all is well, then
the next scheduled visit is in 3 months, when the child advances
to the nighttime only protocol (or “nights and naps™).

It is useful to approach brace compliance as a public health
issue, similar to tuberculosis treatment. It is not sufficient to
prescribe anti-tuberculosis medications; you must also monitor
compliance through a public health nurse. We monitor compli-
ance by frequently calling the families of our patients, who
are in the brace phase, between office visits. All families are
encouraged to call us if they hit a period of difficulty with
bracing, so that we can work through the issues. In the begin-
ning, for example, children may kick off the shoes if they aren’t
tightened correctly. Gluing a small pad at the upper rim of the
heel counter can help keep the feet captured in the shoes [B].
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When to stop bracing

Occasionally, a child will develop excessive heel valgus and
external tibial torsion while using the brace. In such instances,
the physician should dial the external rotation of the shoes on
the bar from approximately 70 degrees to 40 degrees.

How long should the nighttime bracing protocol continue?
There is no scientific answer to this question. Severe feet
should be braced until age 4 years, and mild feet can be braced
until age 2 years [C]. It is not always easy to distinguish which
foot is mild and which is severe, especially when observing
them at age 2 years. Therefore, it is recommended that even
the mild feet should be braced for up to 3 to 4 years, provided
the child still tolerates the nighttime bracing. Most children
get used to the bracing, and it becomes part of their life style.
However, if compliance becomes very problematic after age 2
years, it may become necessary to discontinue the bracing to
ensure that the child and parents get a good night’s sleep. This
leniency is not tolerable in the younger age groups. Below age
2 years, the children and their families must be encouraged to
comply with the bracing protocol at all costs.
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Bracing Options

Bracing Options
Several braces are effective to maintain correction and prevent
relapses.

Steenbeek Foot Abduction Brace

H.M. Steenbeek, working for the Christoffel Blinden Mission
in Katalemwa Cheshire Home in Kampala, Uganda, developed
a brace that can be made from simple, easily available materi-
als [A]. The brace is effective in maintaining correction, easy
to use, easy to fabricate, inexpensive, and ideally suited for
widespread use.

Fabricate the brace requires only ordinary shoe-making
tools, a leather-sewing machine, and tools for metalworking
and welding. The required materials are widely available. For
construction details contact Michiel Steenbeck:

steenbeck@nbi.ispkenya.com

Markell Brace — United States

This brace is the most common, and it is also known as Dennis-
Brown splint. It consist in a bar that can be fixed or expandible.
The shoes are attached to the bar with a mechanism that allows
their easy rotation. One of the problems with this brace is that
the shoes are not conforming for the heel, allowing the foot to
come out of the shoes. To prevent this from happening, a piece
of Platezote should be glued to the posterior-superior aspect of
the heel [B]. Another problem with this brace is that it is very
heavy.

John Mitchel Brace — United States

John Mitchel has designed this brace under Dr. Ponseti direc-
tion. This brace consists on shoes made of a very soft leather
and a plastic sole that is molded to the shape of the child foot
[C]. This makes this shoe very confortable and easy to use.
The heel is high and flexible, and ther are two openings to help
visualize if the foot is well seated. This brace is critical for the
treatment of patients with atypical clubfeet since the Markell
brace is not able to maintain the foot into the shoe even with
the plastezote modification of the heel.

Gottenburg Brace — Sweden

Dr. Romanus developed this brace in Sweden. The shoes are
made of malleable plastic that is molded to the shape of the
child’s foot. The inside is covered by very smooth leather,
which makes the construct very comfortable. The shoes are
fixed to the bar by screws [D]. The main problem with this
brace is that the shoes have to be made every visit, it can no be
used in other children so it can not be stored.

Lyon Brace — France

This brace is made with shoes that are attached to the bar by a
plastic mechanism that allows rotation [E]. The shoe is made in
two part and allows the abduction of the forefoot with trespect
to the hindfoot. However, once the foot is fully corrected by
manipulation and casting, this feature is not necessary.
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Recognizing relapses

After applying the brace for the first time when the last cast
is removed, the child returns according to the following sug-
gested schedule.

2 weeks to troubleshoot compliance issues.
3 months to graduate to the nights-and-naps protocol.

every 4 months until age 3 years to monitor compliance
and check for relapses.

every 6 months until age 4 years.
every 1 to 2 years until skeletal maturity

Early relapses in the infant show loss of foot abduc-
tion and/or loss of dorsiflexion correction and/or recurrence of
metatarsus adductus.

Relapses in toddlers can be diagnosed by examining
the child walking. As the child walks toward the examiner, look
for supination of the forefoot, indicating an overpowering tibi-
alis anterior muscle and weak peroneals [A]. As the child walks
away from the examiner, look for heel varus [B]. The seated
child should be examined for ankle range of motion and loss
of passive dorsiflexion.

The range of motion of the subtalar and chopar joints should
be carefully evaluated. This is best done by holding firmly the
head of the talus between the index finger and the thumb in
from of the ankle joint while abducting the foot with the other
hand [F in page 10]. The distance between the medial malleolus
and the navicular can be estimated with one finger while the
thumb evaluates the degree of motion of the anterior tuberosity
of the calcaneus under the head of the talus.

Reasons for relapses

The most common cause of relapse is noncompliance to the
post-tevvnotomy bracing program. Morcuende found that
relapses occur in only 6% of compliant families and more than
80% of noncompliant families. In brace-compliant patients, the
basic underlying muscle imbalance of the foot and ligament
stiffness are the causes of relapse.
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Casting for relapses

Do not ignore relapses! At the first sign of relapse, consider
reapplying one to three casts to stretch the foot out and regain
correction. This may appear at first to be a daunting task in a
wriggly 14-month-old toddler, but it is important. The casting
management is identical to the original Ponseti casting used in
infancy. Once the foot is re-corrected with the casts, the bracing
program is again begun.

Equinus relapse

Recurrent equinus is a structural deformity that can complicate
management. The tibia seems to grow faster that the gastroso-
leus tendon unit. The muscle is atrophic and the tendon appears
long and fibrotic. Equinus can be assessed clinically, but to
illustrate the problem, a radiograph is included to show the
deformity [C].

Several plaster casts may be needed to correct the equinus to
at least a neutral position of the calcaneus. Sometimes, it may
be necessary to repeat the percutaneous tenotomy in children
up to 1 or even 2 years of age. They should undergo casting for
4 weeks postoperatively, with the foot abducted in a long leg
bent knee cast, and then go back into the brace at night. In rare
situations, open Achilles lengthening may be necessary in the
older child using a short incision to minimize scaring.

Varus relapse

Varus heel relapses are more common than equinus relpases.
They can be seen with the child standing [D] and should
be treated by re-casting in the child between age 12 and 24
months, followed by reinstitution of a strict bracing protocol.

Dynamic supination
Some children will require anterior tibialis tendon transfer (see
page 26) for dynamic supination deformity, typically between
ages 2 and 4 years. Anterior tibialis tendon transfer should be
considered only when the deformity is dynamic and no struc-
tural deformity exists. Transfers should be delayed until radio-
graphs show ossification of the lateral cuneiform that typically
occurs at approximately 30 months of age. Normally, bracing
is not required after this procedure.

One thing is certain: relapses that occur after Ponseti man-
agement are easier to deal with than relapses that occur after
traditional posteromedial release surgery.
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Transfer of Tibialis Anterior Tendon

Anterior Tibialis Transfer

Indication

Transfer is indicated if the child has persistent varus and supi-
nation during walking. The sole shows thickening of the lateral
plantar skin. Make certain that any fixed deformity is corrected
by two or three casts before performing the transfer. Transfers
are best performed when the child is between 3 and 5 years of
age.

Often, the need for transfer is an indication of poor compli-
ance to brace management.

Mark the sites for incisions

The dorsolateral incision is marked on the mid-dorsum of the
foot [A].

Make medial incision

The dorsomedial incision is made over the insertion of the
anterior tibialis tendon [B].

Expose anterior tibialis tendon

The tendon is exposed and detached at its insertion [C]. Avoid
extending the dissection too far distally to avoid injury to the
growth plate of the first metatarsal.

Place anchoring sutures

Place a #0 dissolving anchoring suture [D]. Make multiple
passes through the tendon to obtain secure fixation.

Transfer the tendon

Transfer the tendon to the dorsolateral incision [E]. The tendon
remains under the extensor retinaculum and the extensor ten-
dons. Free the subcutaneous tissue to allow the tendon a direct
course laterally.

Option: localize site for insertion

Using a needle as a marker, radiography may be useful in
exactly localizing the site of transfer in the third cuneiform [F].
Note the position of the hole in the radiograph (arrow).

Identify site for transfer

This should be in the mid-dorsum of the foot and ideally into
the body of the third cuneiform. Make a drill hole large enough
to accommodate the tendon [G].

Thread sutures

Thread a straight needle on each of the securing sutures. Leave
the first needle in the hole while passing the second needle to
avoid piercing the first suture [H]. Note that the needle pen-
etrates the sole of the foot (arrow).



Pass two needles

Place the needles through a felt pad and then through different
holes in the button to secure the tendon [A].

Secure tendon

With the foot held in dorsiflexion, pull the tendon into the drill
hole by traction on the fixation sutures and tie the fixation
sutures with multiple knots [B].

Supplemental fixation

Supplement the button fixation by suturing the tendon to the
periosteum at the site where the tendon enters the cuneiform
[C], using a heavy absorbable suture.

Neutral position without support

Without support, the foot should rest in approximately 10
degrees of plantar flexion [D] and neutral valgus-varus.

Local anesthetic

A long-acting local anesthetic is injected into the wound [E] to
reduce immediate postoperative pain.

Skin closure

Close the incisions with absorbable subcutaneous sutures [F].
Tape strips reinforce the closure.

Cast immobilization

A sterile dressing is placed [G], and a long leg cast is applied
[H].

Postoperative care

This patient was discharged on the same day of the procedure.
Usually, the patients remain hospitalized overnight. The sutures
absorb. Remove the cast at 6 weeks. No bracing is necessary
after the procedure. See the child again in 6 months to assess
the effect of the transfer.

Transfer of Tibialis Anterior Tendon
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Pirani Severity Scoring

Pirani Severity Scoring

Rationale

Dr. Pirani has developed a reliable and valid method of clinical-
ly assessing the amount of deformity present in an unoperated
congenital clubfoot under 2 years of age. It is useful because
there is no science without reliable and valid measurement.

Documenting the amount of deformity allows the treating
practitioner (especially if inexperienced) to know where he or
she is with respect to the roadmap of treatment, to know when
tenotomy is indicated, and to reassure parents regarding prog-
ress. It allows meaningful comparison of results, extraction of
subgroups, etc.

Scores six clinical signs

0 normal
0.5 moderately abnormal
1 severely abnormal

Midfoot score

Three signs comprise the Midfoot Score (MS), grading the
amount of midfoot deformity between 0 and 3.

Curved lateral border [A]
Medial crease [B]
Talar head coverage [C]

Hindfoot score

Three signs comprise the Hindfoot Score (HS), grading the
amount of hindfood deformity between between 0 and 3.

Posterior crease [D]
Rigid equinus [E]
Empty heel [F]

Use of Pirani score

Scoring Every clubfoot under Ponseti management is
“scored” each week for HS, MS, and total score.

Plotting Plotting scores on a graph shows where the foot
is on the roadmap of treatment, visually and easily reassuring
parents of satisfactory progress [A opposite page].

Tenotomy Tenotomy is indicated when HS > 1, MS < 1,
and the head of the talus is covered.

For details, contact:
Shafique Pirani
Piras@aol.com



Common Management Errors

Pronation or eversion of the foot

This condition worsens the deformity by increasing the cavus.
Pronation does nothing to abduct the adducted and inverted
calcaneus, which remains locked under the talus. It also cre-
ates a new deformity of eversion through the mid and forefoot,
leading to a bean-shaped foot. Thou shall not pronate!”

External rotation of fo_ot to correct adduction
while calcaneus remains in varus

This causes a posterior displacement of the lateral malleolus by
externally rotating the talus in the ankle mortise. This displace-
ment is an iatrogenic deformity.

Avoid this problem by abducting the foot in flexion and
slight supination to stretch the medial tarsal ligaments, with
counter- pressure applied on the lateral aspect of the head of the
talus. This allows the calcaneus to abduct under the talus with
correction of the heel varus.
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Kite’s method of manipulation

Kite believed that the heel varus would correct simply by evert-
ing the calcaneus. He did not realize that the calcaneus can
evert only when it is abducted (i.e., laterally rotated), under
the talus.

Abducting the foot at the midtarsal joints with the thumb
pressing on the lateral side of the foot [B] near the calcaneo-
cuboid joint (red “X”) blocks abduction of the calcaneus and
interferes with correction of the heel varus.

Casting errors

Failure to Manipulate The foot should be immobilized
with the contracted ligaments at maximum stretch obtained
after each manipulation. In the cast, the ligaments loosen,
allowing more stretching at the next session.

Short-leg cast The cast must extend to the groin. Short
leg casts do not hold the calcaneus abducted.

Premature equinus correction Attempts to correct the
equinus before the heel varus and foot supination are corrected
will result in a rocker-bottom deformity. Equinus through the
subtalar joint can be corrected by calcaneal abduction.

Failure to use night brace

Failure to use shoes attached to a bar in external rotation full
time for 3 months and at night for 2 to 4 years is the most com-
mon cause of recurrence.

Attempts to obtain perfect anatomical
correction

It is wrong to assume that early alignment of the displaced
skeletal elements will result in normal anatomy. Long-term
follow-up radio graphs show abnormalities. However, good
long-term function of the clubfoot can be expected. There is
no correlation between the radiographic appearance of the foot
and long-term function.

® The Roadmap of Ponseti Treatment
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Public Health Approach to Clubfoot

Approximately 100,000 infants are born annually with club-
foot, 80% in developing nations. Developing nations have
inadequate medical and surgical resources.

Neglected clubfoot

The human cost of neglected clubfoot is enormous, particularly
for women and children. Afflicted females are less likely to
marry and more likely to suffer abuse. Worldwide, neglected
clubfoot is considered to be the most serious cause of physical
disability from musculoskeletal birth defects.

The child with neglected clubfoot is condemned to the
downward spiral of deformity, disability, dependency, demoral-
ization, depression, and despair [A]. Digging, plowing, harvest-
ing, and carrying firewood and water are unmanageable tasks
for children whose limbs are maimed by heredity, accident, or
disease. These children are intellectually capable of integrating
into the normal school system but never have the opportunity
because their needs are not a high priority. Fewer than 2% of
children with disabilities attend school in developing countries.
The more difficulty the children experience in locomotion, the
less likely they are to attend school.

In agrarian societies, physical disability is a major cause of
poverty and ill health. Afflicted individuals are socially and
economically disadvantaged, with reduced educational and
employment opportunities. The burden of care of the disabled
child falls on the mother, who has less time for other children
and for domestic, agricultural, and economic activities. Ill
health is the most frequent cause and consequence of poverty.

The neglected clubfoot deformity results in disability for the
individual, a reduced standard of living for the entire family,
and a burden to the community.

The Uganda Clubfoot Project

With an estimated 1,000 infants born each year with clubfoot
and only 12 orthopaedic surgeons in the entire country, Uganda
simply does not have enough surgical resources to manage
all clubfeet surgically. Dr. Ponseti’s essentially nonsurgical
method presents an opportunity to approach the problem of
congenital clubfoot with public health principles.

In his editorial on orthopaedic health problems in develop-
ing nations “Can We Make a Difference?” (September 2001),
Alan Levine, Editor in Chief of The Journal of the American
Academy of Orthopaedic Surgeons, writes “...It is our respon-
sibility to seek out workable solutions. It has become apparent
that one of the most useful approaches is to become involved
in the education of local health-care workers in techniques that
are economically and socially feasible for their society...”

In 1999, Drs. Pirani and Penny, Michiel Steenbeek, and
the tutors of the School of Orthopaedic Officers in Uganda
[B], set up the Uganda Clubfoot Project. This is a “train the
trainer” based program to educate local health care workers
(orthopaedic officers) in the Ponseti management. The Uganda
Clubfoot Project seeks to determine whether the Ponseti man-
agement is a workable solution for the problem of clubfoot in
the developing world, whether it is economically and socially
feasible, and whether it should be promoted as the standard
of care where resources are scarce. Funded by The Rotary
Foundation, Uganda Clubfoot Project’s 3-year experience has
been most encouraging. There are four steps.



Build consensus

Uganda Clubfoot Project provided evidence to build consensus
among all stakeholders (Department of Orthopaedics, Makerere
University; Government of Uganda Ministry of Health; and rel-
evant non-governmental organizations) that the Ponseti man-
agement is a workable solution for the problem of congenital
clubfoot. They examined the results of Ponseti treatment at
pilot clinics in Uganda [A shows an Ugandan infant’s clubfoot
corrected by Ponseti management as implemented by Ugandan
orthopaedic officers]. It was then endorsed as the appropriate
method for their medical system and was incorporated within
the undergraduate and postgraduate curricula of their medical
and paramedical teaching schools. The Ministry of Health and
non-governmental organizations agreed to facilitate care by
providing resources (plaster and braces).

Build capacity to detect clubfoot

Uganda Clubfoot Project developed a poster-based awareness
campaign for the public and frontline health care workers. It
states that the clubfoot deformity needs to be diagnosed at
birth, that treatment must begin shortly thereafter at designated
district level clubfoot clinics (manned by trained personnel),
and that treatment is generally quite successful [B].

Build capacity to treat clubfoot

Uganda Clubfoot Project provided training in fabrication
of night splints made from locally available materials [C].
Using models, Uganda Clubfoot Project trained existing dis-
trict level medical and paramedical health care professionals
(orthopaedic clinical officers in Uganda) in the implementation
of Ponseti management. This provided adequate staffing for
these clubfoot clinics [D].
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Results of Uganda Clubfoot Project Training

110 health care professionals from 32 of 53 districts
6 local teaching faculty

shown effective pilot data show efficacy of method in
Uganda in the hands of orthopaedic officers

Ponseti management results Mulago Hospital club-
foot clinics (run mostly by orthopaedic clinical officers): 236
clubfeet in 155 consecutive patients, seen between November
1999 and October 2002

Population 118 infants with 182 clubfeet completed cor-
rective phase of treatment

176 of 182 clubfeet or 97%.
Uncorrected 6 of 182 clubfeet did not correct

Corrected

Incomplete treatment 37 infants (23.4%) did not com-
plete corrective phase of treatment, possibly because parents
are unable to attend because of financial constraints, the need
to harvest crops, etc.

Lesson Advise parents that, if necessary, it is preferable
to postpone treatment until the family has enough time to com-
plete the course of treatment without interruption. This delay
should not exceed several weeks.

Beyond Uganda

Using programs similar to Uganda Clubfoot Project, Ponseti
management is now being introduced in three other African
countries (Ghana, Kenya, Malawi, and Tanzania) and three
states in India (Gujarat, Maharashtra, and Tamil Nadu).
Programs have been also developed in Brazil, Uruguay, Chile,
Argentina, and Nicaragua.A program blueprint has been devel-
oped that can be “boiler plated” for appropriate developing
countries.
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Information for Parents

What is clubfoot?

Clubfoot is the most common
deformity of the bones and joints
in newborns. It occurs in about
1 in 1,000 babies. The cause of
clubfoot is not exactly known,
but it is most likely a genetic
disorder and not caused by any-
thing the parents did or did not
do. Therefore, there is no reason
for parents to feel guilty about
having a child with clubfoot. The
chances of having a second child
with a clubfoot are approximately
1 in 30.

Parents of an otherwise normal
infant who is born with clubfoot
can be reassured that their baby, when treated by an expert
in this field, will have a normal looking foot with essentially
normal function. The well-treated clubfoot, causes no handicap
and the individual is fully able to live a normal active life.

Starting treatment

The foot is gently manipulated for about 1 minute every week
to stretch the short and tight ligaments and tendons on the
inside, back, and bottom of the foot. A cast that extends from
the toes to the groin is then applied. The cast maintains the cor-
rection obtained by the manipulation and relaxes the tissues for
the next manipulation. In this manner, the displaced bones and
joints are gradually brought into correct alignment. Treatment
should begin during the first week or two of life to take advan-
tage of the favorable elasticity of the tissues at that age.

Cast care at home

Check the circulation in the foot every hour for the
first 6 hours after application and then four times a day. Gently
press the toes and watch the return of blood flow. The toes will
turn white and then quickly return to pink if the blood flow
to the foot is good. This is called “blanching”. If the toes are
dark and cold and do not blanch (white to pink), the cast may
be too tight. If this occurs, go to your doctor’s office or local
emergency department and ask them to check the cast. If your
child has a soft roll fiberglass cast, remove it.

Note the relationship between the tips of the toes
and the end of the cast If the toes seem to be shrinking
back inside the cast.

Keep the cast clean and dry The cast may be wiped
with a slightly dampened cloth if it becomes soiled.

The cast should be placed on a pillow or soft pad
until dry and hard Whenever your child is on his/her back,
place a pillow under the cast to elevate the leg so that the heel
extends just beyond the pillow. This prevents pressure on the
heel that could cause a sore. vv

Use disposable diaper and change the diaper often
to prevent cast soiling. Keep the upper end of the cast out of
the diaper to prevent urine/stool from getting inside the cast.
Diapers with elasticized legs work well.

Notify your doctor or the clinic nurse if you
notice any of the following

 any foul smelling odor or drainage coming from inside the
cast

* red, sore, or irritated skin at the edges of the cast

* poor circulation in the toes (see #1 above)

* cast slipping off (see #2 above)

e child running a fever of 38.5°C/101.3°F or higher without an
explainable reason, such as a cold or virus

A new cast will be applied every 5 to 7 days:

Soft roll fiberglass casts Within 2-3 hours of the next
appointment, find the end of the last roll that was applied and
unravel all of the fiberglass material. Then remove the cotton
padding. Bathe the child.

Plaster casts The nurse will remove the cast with a spe-
cial plaster knife; therefore, the cast must be softened the day
you are coming to the clinic. To do this, put your child in a tub
or sink, making sure that warm water is getting inside the cast
(about 15-20 minutes). After the bath, wrap a soaking wet hand
towel around the cast and cover with a plastic bag. A bread sack
works well for this.

Duration of active treatment

Four to seven casts (each extending from the toes to the upper
thigh, with the knee at a right angle), over a period of four to
seven weeks, should be sufficient to correct the clubfoot defor-
mity (see sequence below). Even very stiff feet require no more
than eight or nine casts to obtain maximum correction. X-rays
of the foot are not necessary, except in complex cases, because
the surgeon can feel the position of the bones and the degree of
correction with his/her fingers.




Completion of active treatment

A minor office procedure is required to complete the correc-
tion in most feet. The back of the ankle is made numb, either
with a numbing cream or an injection, after which the Achilles
tendon is completely divided with a narrow scalpel. A final
cast is applied. The tendon regenerates at the proper length and
strength by the time the cast is removed 3 weeks later. At the
end of the treatment, the foot should appear slightly overcor-
rected, assuming a flatfoot shape. It will return to normal in a
few months.

Maintaining correction — the foot abduction
brace

Clubfoot deformity tends to relapse after correction. To prevent
relapses after removal of the last cast, a foot abduction brace
must be worn, regardless of whether or not the Achilles tendon
was cut. There are several different types of abduction braces
available (see examples below). The most commonly used
brace brace consists of straight-bordered, high-top, open-toed
shoes that are attached to the ends of an adjustable aluminum
bar. The distance between the heels of the shoes equals the
width of the baby’s shoulders. Modifications to the shoes are
made to prevent them from slipping off. The shoe on the club-
foot is outwardly rotated 60 to 70 degrees and on the normal
foot (if the child has only one clubfoot), 30 to 40 degrees. The
brace is worn 23 hours a day for at least 3 months and, thereaf-
ter, at night and during naps for 2 to 4 years.

During the first and second nights of wearing the brace,
the baby may be uncomfortable as he/she adjusts to the legs
being tethered together. It is very important that the brace not
be removed, because recurrence of the clubfoot deformity will
almost invariably occur if the splint is not worn as prescribed.
After the second night, the baby will have adapted to the splint.
When not required to wear the brace, ordinary shoes can be
worn.

The foot abduction brace is used only after the clubfoot has
been completely corrected by manipulation, serial casting and,
possibly, Achilles tendon release. Even when well corrected,
the clubfoot has a tendency to relapse until the child is approxi-
mately 4 years old. The foot abduction brace, which is the only
successful method of preventing a relapse, is effective in 90%
of the patients when used consistently as described above. Use
of the brace will not delay the child’s development with regard
to sitting, crawling, or walking.
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Wearing instructions for the foot abduction
brace

Always use cotton socks hat cover the foot every-
where the shoe touches the baby’s foot and leg. Your baby’s
skin may be sensitive after the last casting, so you may want to
use two pairs of socks for the first 2 days only. After the second
day, use only one pair of socks.

If your child does not fuss when you put the brace
on, you may want to focus on getting the worst foot
in first and the better one in second. However, if your baby
tends to kick a lot when putting on the brace, focus on the bet-
ter foot first, because the baby will tend to kick into the second
shoe.

Hold the foot into the shoe and tighten the ankle
strap first. The strap helps keep the heel firmly down into the
shoe. Do not mark the hole on the strap that you use because,
with use, the leather strap will stretch and your mark will
become meaningless.

Check that the child’s heel is down in the shoe by
pulling up and down on the lower leg. If the toes move back-
ward and forward, the heel is not down, so you must retighten
the strap. A line should be marked on the top of the insole of
the shoe indicating the location of the tips of the child’s toes;
the toes will be at or beyond this line if the heel is in proper
position.

Lace the shoes tightly but do not cut off circulation.
Remember: the strap is the most important part. The laces are
used to help hold the foot in the shoe.

Be sure that all of the baby’s toes are out
straight and that none of them are bent under. Until you are
certain of this, you may want to cut the toe portion out of a pair
of socks so you can clearly see all the toes.




28 Information for Families

Helpful Tips for the foot abduction brace

Expect your child to fuss in the brace for the first 2
days. This is not because the brace is painful but because it is
something new and different.

Play with your children in the brace. This is key to
getting over the irritability that is often due to the inability of
the child to move his/her legs independently of each other. You
must teach your child that he/she can kick and swing the legs
simultaneously with the brace on. You can gently push and pull
on the bar of the brace to teach your child to flex and extend
his/her knees simultaneously.

Make it routine Children do better if you make this
treatment a routine in your life. During the 2 to 4 years of
night and naptime wear, put the brace on any time your child
goes to the “sleeping spot.” The child will know that when it
is that time of day, the brace needs to be worn. Your child is
less likely to fuss if you make the use of this brace a part of
the daily routine.

Pad the bar Bicycle handlebar tape works well for this.
By padding the bar, you will protect your child, yourself, and
your furniture from being hit by the bar when the child is
wearing it.

Never use lotion on any red spot on the skin. Lotion
makes the problem worse. Some redness is normal with use.
Bright red spots or blisters, especially on the back of the heel,
usually indicate that the shoe was not worn tightly enough.
Make sure that the heel stays down in the shoe. If you notice
any bright red spots or blistering, contact your physician.

If your child continues to escape from the brace,
and the heel is not down in the shoe, try the following.

a. Tighten the strap by one more hole.
b. Tighten the laces.

c. Remove the tongue of the shoe (use of the brace with-
out the tongue will not harm your child).

d. Try lacing the shoes from top to bottom, so that the
bow is by the toes.

Periodically tighten the screw on the bar. Tools have
been provided.

Long term monitoring

Following full correction of the clubfoot, clinic visits will be
scheduled every 3-4 months for 2 years, and then less fre-
quently. Your physician will decide on the duration of bracing
depending upon the severity of the clubfoot and the tendency
for the deformity to relapse. Do not end treatment early. Yearly
visits will be scheduled for 8 to 10 years to check for possible
long term relapses.

Relapses

If the deformity relapses during the first 2-3 years, weekly
manipulations and casts are reinstituted. Occasionally, a sec-
ond Achilles tendon release is needed. In some cases, despite
proper bracing, a minor operation is needed when the child is
older than 3 years to prevent further relapses. The operation
consists of transferring a tendon (the tibialis anterior) from the
inside border of the foot to the center of the foot.

Severe clubfoot

Although the results are better if extensive bone and joint
surgery can be avoided altogether, 5-10% of infants born with
clubfoot have very severe, short, plump feet with stiff liga-
ments that are unyielding to the stretching and casting. These
babies need surgical correction after it is clear that attempts
have failed to improve the deformity with a series of casts.

Find experienced doctors

A surgeon with limited experience in the treatment of clubfoot
may succeed in correcting a mild clubfoot, but most cases
require experienced hands for success. Poorly performed
manipulations and casts will delay proper treatment and will
make appropriate treatment difficult or impossible. Referral to
a pediatric orthopedic surgeon with expertise in this non-surgi-
cal (Ponseti) correction of clubfoot should be sought, certainly
before considering surgery.

Common Questions

What is the future of children with clubfoot?

The child with a clubfoot, corrected by the Ponseti method
described in this brochure, can be expected to have a nearly
normal foot. Some minor differences may be noticed. The
treated clubfoot is slightly smaller than the normal foot and
there is a slight reduction in the size of the lower leg muscles as
shown the picture below. The amount of difference depends on
the original severity of the clubfoot. A small, but insignificant,
degree of shortening of the leg may be seen. These differences
do not cause problems and often go unnoticed by the child
until he/she reaches adolescence, when body image becomes
a concern. The differences are usually forgotten or ignored in
a year or two.




Sports?

Outcome studies of patients treat-
ed by Ponseti management show
that children and adults with cor-
rected clubfoot may participate
in athletics like anyone else. We
know many excellent athletes
who have corrected clubfoot.

Family Resources

Parent support groups

Parents of children with clubfoot are grateful for information
and support relating to their children’s condition and treat-
ment. Since 1997, the Internet has provided ways for parents to
share their experiences, suggestions, and encouragement with
each other. At least 20 clubfoot Internet support groups have
been established by sponsoring groups or individuals around
the world, with more being created each year. Many of these
groups are international, regional, or language specific. Ponseti
management-specific or regional support groups with members
who have used the Ponseti management can be found at the
vlisted web sites.
Martin Egbert, father of Joshua, born 1999 with bilateral
clubfoot corrected by Ponseti management
martinegbert@earthlink.net
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Parent groups

International The main Ponseti management parents’
support group has 384 members: http://groups.yahoo.com/
group/nosurgery4clubfoot

United Kingdom STEPS charity group: http://www.
steps-charity.org.uk/forum/home.html

France Hospital Debrosse, Lyon; Ponseti-specific site:
http://ifrance.com/piedbot/

Germany Iris and Stephan’s Klumpfuss Info: http://
www.klumpfuss - info.de/

Finland Kampurat: http://groups.yahoo.com/group/kam-
purat/

Portugal Pe Boto; Ponseti-specific: http://www.peboto.
grupos.com.pt/

Spain www.piezambo.com

Brazil Pe Torto; Ponseti-specific: http://www.petorto.
com.br/

Additional links
University of lowa site: http://www.uihealthcare.com/
news/pacemaker/2002/fall/ponsetti.html

Dr. Ponseti’'s web site: http://www.vh.org/pediatric/
patient/orthopaedics/clubfoot/index.html

Parent supportgroup: http:/groups.yahoo.com/group/
clubfoot

Support bulletin board: http://messageboards.ivillage.
com/iv-ppclubfoot

Sites showing treatment

Graham’s treatment:
Graham/CF/

Rose’s treatment: http://community-2.webtv.net/joy-
belle1 5/ROSESCLUBFOOTPAGE/

Cotton Family: http://members.aol.com/vcll/

http://www.datahaus.net/family/

Other links

John Mitchell: makes clubfoot models for teaching, as
well as molded plastic foot and ankle abduction brace: www.
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HELP Publications

Global HELP Organization is rapidly accumulating publication
that are freely available on our website or printed and avail-
able at minimal cost. Please visit our web site at global-help.
org. This publication originally created in English is now in
use in over 40 countries and is being translated into numerous
languages. The use in Austria, India, Lithuania, Turkey and
Uganda are shown in the photographs on the left. Please visit
our web site at global-help.org for details.

The HELP Team

Publications produced by Global HELP organization are the
result of a team effort. This team includes a wide variety of
contributors — some are shown.

Boards

HELP Board This governing board members include
Susan Elliott, Lars Jonsson, Paul Merriman, Lana and Lynn
Staheli.

International Board This advisory board members
include Charlene Butler, Linda Staheli and Selim Yalcin.

Orthopedic Board Members include David Spiegel and
Hugh Watts.

Turkish Board Members include Nadire Berker, Selim
Yalcin and Muharrem Yazici.

Contributors

Founder’s Circle includes Henry and Cindy Burgess,
Vickie and Dorm Cooley, Susan Elliott and Travis Burgeson,
George Hamilton, Lars and Laurie Jonsson, Peter Mason and
Roberta Riley, Paul and Suzanne Merriman, Tom and Floret
Richardson, Lana and Lynn Staheli.

Founder’s Square includes Diane Adachi (organiza-
tional development), Alan Honick, Katherine Michaels and
Brandon Perhacs (video production) and Kate Drakos (legal
services).

Donors include Betti Ann and Robert Yancey, Hugh
Watts and Irving and Judith Spiegel.

Professional service include Dan Johnson (web site
design), Dori Kelly (text editing), Jeff McCord (workshop fac-
ulty), Pam Little (illustrations).

Visit our web site at global-help.org



Publications

All publications from our website are free. Publications are
available in several forms.

PDF

All publications are available in the format. These files can be
downloaded from our web site at global-help.org by clicking
on the publication title or image. These files are then copied on
your computer and can be printed in color or black and white
on personal printers.

Printed publications

Some publications are available in printed format. They are
available for use in developing countries for the cost of mail-
ing. For use in developed countries, printed material is avail-
able at the cost of production and mailing.

Books

Books are usually in letter or half letter size. They are compact
for economy in production and transport.

Posters

Posters are 18x24 inches in size and printed on heavy paper so
they can be posted without additional backing

English

The English language publications are shown below. .
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Chinese

Clubfoot: Ponseti Management is available in Chinese in PDF
format.

Spanish

Clubfoot: Ponseti Management is available in PDF and printed
versions. What Parents Should Know booklet is available in
PDF format.
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Turkish

Turkish publications and translations by Selim Yalcin and
Nadire Berker include a growing list of publications as shown
below. For details visit our web site at global-help.org
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Clubfoot is one of the most common congenital deformities, affecting about 1 infant in
every 1,000 births. Worldwide, approximately
100,000 new cases of clubfoot occur each
year. Most occur in countries without adequate
health care, leaving the infant to face a life of
disability.
Dr. Ponseti has developed a method of
treatment that is effective, simple, minimally
invasive, inexpensive, and ideally suited for
all countries and cultures. Long-term studies at
35 years show that the feet treated by Ponseti
management are flexible and pain free. These
outcomes are better than those of reported
series treated by other methods.
The Ponseti method of clubfoot management is detailed in the book.
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Global-HELP (HELP) is a not-for-profit, non-political, humanitarian organization that cre-
ates low-cost publications to improve the quality of health care in transitional and develop-
ing countries.

HELP utilizes new technology, digital imaging and electronic media to creates and distrib-
utes publications. This technology makes possible the production of low-cost books, bro-
chures, pamphlets, and CDs that are free for health care providers in countries with limited
resources.

HELP publications are created by a team of professionals who contribute their time and
talent. These professionals include the authors, financial contributors, graphic artists, text
editors and others who contribute a wide variety of skills.

The HELP organization provides the structure that makes these publications and distribu-
tion possible. HELP provides a web site providing free health care information, helps au-
thors create new publications, and distributes printed publications often in partnership with
other organizations.

For more information about Global-HELP and other publications,
visit our web site at global-help.org




