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ABSTRACT 

Background: Clubfoot is a congenital deformity that typically has four main components; 

supination and adduction of the forefoot and midfoot; equinus of heel and hindfoot varus.  

Objectives: The purpose of this study was to prove that most of children with congenital 

idiopathic club foot can be managed excellently by foot abduction brace following correction 

of the deformity by ponseti method.                            

Methods: 86 children with clubfeet were enrolled in a prospective study  managed by serial 

manipulation and casting as described by Ponseti from 2015 to 2018 including initial 

correction of the deformity and minimal corrective surgery, following full correction the 

patients were managed by foot abduction brace with full day protocol for 3 months and then 

nap and night protocol for 2 to 5 years  with follow up till December 2018 

Results: Total full correction was obtained in 98% of feet in rolled, 76.2% of patients were 

males, 23.8% were females, 45.3% with bilateral club feet, 54.7% with unilateral club foot, 

the number of casts required to full correction was 3-7 casts, compliance with splint was 

84.5%, our complications was 5.1% with ulcer on the leg or foot, 7.7% with splint falling and 

15.5% of feet developed relapse. 

Conclusion: Foot abduction brace is a safe and effective treatment for congenital idiopathic 

clubfoot following correction by ponseti method and radically decreases the need for 

extensive corrective surgery. This splint mostly useful in children up to 5 years of age, after 

that it can decrease the magnitude of any required procedure. 
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INTRODUCTION 

Clubfoot, or talipes equinovarus, is a 

congenital deformity that typically has four 

main components; supination and 

adduction of the forefoot and midfoot; 

equinus of the heel and hindfoot varus. It is 

estimated that more than 100,000 babies 

are born worldwide each year with 

congenital clubfoot. Eighty percent of the 

cases occur in developing nations. 

Neglected clubfoot causes crushing 

physical, social, psychological, and 

financial burdens on the patients, their 

families, and the society (1, 2, 3). 

Globally neglected clubfoot is the most 

serious cause of physical disability among 

congenital musculoskeletal defects. 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 crippling (5,6). 

Clubfoot in an otherwise normal child can 

be corrected in 2 months or less with 

Ponseti method of manipulations and 

plaster cast applications, with minimal or 

no surgery. This was proven by the results 

of Dr. Ponseti 30-year follow-up study in 

1995 and confirmed in many clinics around 

the world (6). At least 95% of club foot 

deformities can be corrected without the 

need for extensive surgery if the treatment 

is begun soon after birth (6, 7). 

Current Bracing Designs 

Presently, there are three major categories 

of brace designs: Ankle Foot Orthosis 

(AFO), Wheaton Brace or similar braces, 

and Foot Abduction Brace (FAB). The 

AFO design follows a similar concept to 

braces described in the historical review, 

such as the tin rectangular varus night shoe 
(8). It fully covers both the foot and ankle, 

thus providing only the dorsiflexion built 

into the brace, which is usually set at 

neutral. Importantly, it does not provide 

abduction, which is important for the 

stretching of the medial structures. In 

addition, because of the lack of motion at 

the ankle, it contributes to calf muscle 

atrophy which is already abnormal in 

clubfoot. In specific circumstances, an 

AFO can be useful in combination with an 

abduction brace, i.e., when the child’s foot 

has relatively limited dorsiflexion (i.e., 

spina bifida, arthrogryposis, neurologic 

dysfunction of the peroneal nerve, etc.) (9). 

There is little muscular support in these 

conditions, so the brace provides the 

necessary structural support to the child’s 

foot (10). 

The Wheaton Brace (Figure 1), and other 

similar devices based on the same 

construct, can provide some abduction of 

the foot. A Velcro strap is tightened against 

the apex of the deformity. The brace comes 

in two types, with the ankle at 15 degrees 

plantar flexion and with the angle at 90 
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degrees dorsiflexion. Because the brace is 

worn up to the thigh, it contributes not only 

to some calf muscle atrophy but also to 

thigh muscle atrophy. Under the Ponseti 

method recommendations, the corrected 

foot should be held in an abducted and 

dorsiflexed position to prevent relapses (11). 

This is the most important criteria to ensure 

that there is maintenance of the clubfoot 

correction and is best achieved by using a 

well-designed Foot Abduction Brace 

(FAB). A FAB consists of two shoes 

connected by a bar. If the deformity is 

unilateral, the external rotation on the 

affected foot should be set to 60/70o and on 

the unaffected foot to 30/40o. The bar 

should be of the length between the child’s 

shoulders and should be bent to allow for 

10-15o of dorsiflexion. Ideally, the bar can 

be lengthened over time as the child grows. 

The shoes should be comfortable and 

straight laced (no curves and can fit both 

feet) (12). 

To increase the ease and adherence of use, 

a brace with shoes that can clip into and out 

of the bar seems to be preferred by the 

parents. Traditionally these bars have been 

known as the “Denis Browne Split.” The 

Denis Browne Splint utilizes an L-shaped 

bracket to hold the foot in significant 

dorsiflexion and is connected to open-toe 

boots. There is some concern when the 

child’s feet are still small that it may be 

difficult to prevent movement in the shoe 
(13).  

 

 

 

Figure 1: The Wheaton Brace (16) 
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The Steenbeek brace (Figure 2

in Uganda by Michiel Steenbeek and David 

Okello, is made with local tools (leather 

sewing machine, metal-working equipment, 

welding tools) and materials (leather, 

lining, plywood, mild steel rod stock). The 

cost is under 10 US dollars and matches the 

recommendations provided by Dr. Ponseti. 

Other locally produced FABs are available, 

such as in Sweden, Vietnam and Armenia. 

In Sweden, the brace developed by Dr. 

Romanus in Gothenburg, uses malleable 

plastic to mold the shoes that s

child’s foot. The shoes are fixed to the bar 

with screws. In Vietnam, the Prosthetics 

Outreach Foundation works with Ha Troy 

OTRC workshop to produce a brace in line 

with Ponseti recommendations. It must be 

mentioned that some parents have prod

their own home-made braces that consist in 

most cases of a wood or metal bar with 

shoes attached at the recommended angles. 

Interestingly, in the patients that these 

devices have been used there has been a 

good control of relapses (14). 

FABs are constantly being redesigned to 

improve comfort and to increase adherence 

and Samer Mohammed Redah                                                              

Figure 2: The Steenbeek brace (16) 

(Figure 2), developed 

Steenbeek and David 

Okello, is made with local tools (leather 

working equipment, 

welding tools) and materials (leather, 

lining, plywood, mild steel rod stock). The 

dollars and matches the 

recommendations provided by Dr. Ponseti. 

Other locally produced FABs are available, 

such as in Sweden, Vietnam and Armenia. 

In Sweden, the brace developed by Dr. 

Romanus in Gothenburg, uses malleable 

plastic to mold the shoes that shape to the 

s foot. The shoes are fixed to the bar 

with screws. In Vietnam, the Prosthetics 

Outreach Foundation works with Ha Troy 

OTRC workshop to produce a brace in line 

with Ponseti recommendations. It must be 

mentioned that some parents have produced 

braces that consist in 

most cases of a wood or metal bar with 

shoes attached at the recommended angles. 

Interestingly, in the patients that these 

devices have been used there has been a 

antly being redesigned to 

improve comfort and to increase adherence 

to therapeutic recommendations. Although 

the functional aspects of most FABs are 

aligned with the Ponseti method 

recommendations, different materials are 

used to attempt an increase in pat

utilization and satisfaction

Brace Wearing Schedule:

The FAB is used only after the clubfoot has 

been completely corrected by manipulation, 

serial casting, and possibly the heel cord 

tenotomy. All current braces described will 

provide appropriate maintenance of the 

clubfoot correction as long as the feet are 

held in the suggested abducted and 

dorsiflexed positions and the appropriate 

bracing schedule is followed. Bracing 

protocol needs to be tailored to the 

individual patient based on age, relaps

associated with that age, and when the 

correction was finished. For example, 

bracing hours will be longer for a newborn 

that was corrected in three weeks as 

opposed to an older child that is already 

walking when correction is achieved

Importantly, since the underlying cause of 

clubfoot results clinically in a muscle 

growth and development problem, it is very 
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to therapeutic recommendations. Although 

the functional aspects of most FABs are 

aligned with the Ponseti method 

recommendations, different materials are 

used to attempt an increase in patient 

utilization and satisfaction (14). 

Brace Wearing Schedule: 

The FAB is used only after the clubfoot has 

been completely corrected by manipulation, 

serial casting, and possibly the heel cord 

tenotomy. All current braces described will 

e maintenance of the 

clubfoot correction as long as the feet are 

held in the suggested abducted and 

dorsiflexed positions and the appropriate 

bracing schedule is followed. Bracing 

protocol needs to be tailored to the 

individual patient based on age, relapse rate 

associated with that age, and when the 

correction was finished. For example, 

bracing hours will be longer for a newborn 

that was corrected in three weeks as 

opposed to an older child that is already 

walking when correction is achieved (13). 

tly, since the underlying cause of 

clubfoot results clinically in a muscle 

growth and development problem, it is very 
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important that children using a brace 

maintain a degree of mobility during the 

day (Table 1). A brace should be measured 

and order for the child before the last cast is 

removed due to the high chance of 

regression leading to discomfort and non-

adherence with the brace if the brace is not 

placed immediately after the cast is 

removed. If the brace is not ready, a 

holding cast should be applied to maintain 

final correction. It is also important not to 

end treatment early. Based on current 

information, there is a tendency for relapses 

up to the age of 4-5 years. Unfortunately, it 

is not possible using current clinical 

evaluation to know which patients would 

have a relapse during this time if the brace 

is stopped, so it is recommended for the 

brace to be used for all this period (15). 

Improving Bracing Adherence 

Since adherence to brace wearing protocols 

is essential for preventing relapses, it is 

important for health care providers to 

communicate with patients regarding brace 

wearing to set proper expectations and 

ensure accurate use. (Table 2) describes 

current recommendations that can be 

presented to parents by physicians, nurses, 

counselors or other health professionals in 

order to improve adherence with brace 

wear (16). 

METHODS 

During the period from January 2015 to 

December 2018, 86 patients were enrolled 

in a prospective study using foot abduction 

brace to maintain full correction by ponseti 

method and were followed for 

complications. Patients aged from 2 days to 

1.5 years (mean age 4.3 months). 76.2 % of 

patients were males, 23.8% females.45.3% 

with bilateral club feet, 54.7% with 

unilateral. Any patient with incomplete 

correction of club foot (less than 60-70 

degrees abduction and less than 10 degrees 

dorsiflexion) was excluded from this study. 

After correction, a foot-abduction brace is 

used (figure 3) to maintain the correction. 

This brace consists of a bar with shoes 

attached at the ends at 70° of outward 

rotation on the affected side and 40° on the 

normal side. The length of the bar should 

be equal to the width of the child’s 

shoulders. The brace is used on a full-time 

basis for to 3 months and at night (12 

hours) and during nap time (4 hours) till the 

time this thesis was prepared. After that we 

start with a proper schedule of follow up as 

below;2 weeks (to troubleshoot compliance 

issues), (noncompliance was defined when 

the foot abduction brace was not used for at 

least 10 hours a day).2 months (to graduate 

the night - and - naps protocol). Every 6 

months until the age 2 years. We usually 

explain to the family the plan of treatment 

and the possible complications and how to 

deal with them as mentioned in table 2. 
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Table 1: Recommendations for club foot bracing schedules (based on current knowledge) (16) 

a. Final correction in the first few months of life 

 Wear brace 23hours/day for first three months 
ii. Follow a gradual weaning schedule *: one month 20-22 hours/day, one month 

18-20 hours/day, one month16-18hours/day, and one month 14-16hours/day 
iii. Maintain night-time wearing of the brace (12-14hours/day) as the child 

Grows and is walking fulltime for upto age 4-5years 

b.  Final correction achieved after 8-9 months of age and child is ready for crawling or walking 

I. Allow some mobility to help in the development of the weak muscles. 
II. Begin initial bracing with 18-20hours/day for 2months and then 16 hours 

a day for 3-4 months 
III. Follow standard maintenance protocol (a. iii.) 

c. Final correction at age 2 to 4 years of age 

i.   Use the brace at night as per standard protocol (a.iii) 

d. Final Correction after 4 years of age 

i. Some patients may still tolerate the brace at night for 1-2 years. 
ii. In some patients, the use of an AFO will be more acceptable. 

e.  Children with loose joints (approximately 2-3% of cases) 
i. Set the shoe to 30-40 % abduction (abduction of 60 to 70 degrees may lead to 

flat foot, usually presenting when the patient starts walking at 10-16 months of 
age and after) 

ii. Do not stop using the brace as there is a risk of relapse. 
f.    Children with has a typical/complex clubfoot 

i. Set the shoe for the affected foot at 20-30 degrees. 
ii. Do not bend the bar unless there is 10-15 degrees of dorsiflexion with the 

last cast. 
iii. Change the angle of the shoe to 40-50 degrees as the foot becomes more 

normal looking and add the bend in the far to allow 10-15 degrees of 
dorsiflexion 

*The time in the brace does not need to be consecutive, but it is important for the child to 
wear the brace while sleeping (e.g., at night, during naps) to encourage mobility during 
waking hours. If the child attends daycare, consider leaving the brace on in the morning 
and instructing the daycare as to what time each day that the brace should be removed. If 
possible, instruct them how to remove and reapply the brace for naptimes. 
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Table 2: recommendations for pa

a. Expect your child to fussin the

i. This is not because 
ii. The child may have

       iii.     If your child is completely
physician immediately. 
b.   Play with your child in the

 i. Since the child is unable to
teach your child that he/she can

ii. Gently flex and extend
iii. Try making a game

encouraging manne
c.   Make the treatment a routine.

 Your child is less likely to fuss
their daily activities, just like 
night. 

 When the child is only wearing
to the “sleeping spot.” 

 Some parents have made a brace
 Some parents call the brace “Nite

d. Show your child pictu
e. Use rewards and incentives
f. For older children, ask

their brace and how 
g. Pad the bar. This will

bar when the child is

i. A bicycle handle bar
ii. Placing a sleep sack

baby from pulling
h.   If you notice any bright red

 Some mild redness is normal with
 Bright red spots or blisters, 

not worn tightly enough. 
Make sure that the heel stays down

 Tighten the strap by one mor
 Remove the tongue of the shoe.

 If the brace shoe has laces, lace
 Check the width of the brace and widen if necessa
 Never use lotion on any redspots on

viii. If persistent and the
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: recommendations for parents (based on current knowledge)

fussin the brace for the first 2-3 days. 

 the brace is painful, but because it is something new and
have skin sensitivity as a result of the casting 
completely in consolable and you believe that they are in pain,

the brace. This is a key to getting quickly over the child’s ir
to move his/her legs independent of each other in the brace,
can kick and swing the legs simultaneously. 
extend the knees by pushing and pulling on the bar of the
game of the motions by singing and/or talking to your

manner. 
outine. 
fuss if you make the use of this brace as a routine, non-negotiable

 putting on their pajamas, brushing their teeth, and reading

wearing the brace while sleeping, put the brace on anytime

ace for the child’s favorite stuffed animal or doll. 
“Nite-Nite shoes” or “Magic Shoes” 

pictures of other children with clubfoot wearing their brace.
incentives to help your child understand the importance of

ask your physician to talk to the child at follow up appointments
 it helps them maintain the correction. 

will protect your child, yourself, and your furniture from
is wearing the brace. 

bar pad or foam pipe insulation covered with fabric or tape
sack on the child at night will also help with padding and

pulling at the straps and laces with their hands. 
ed spots or blistering contact your health care provider. 
with use. 
 especially on the back of the heel, usually indicate that

down in the shoe. 
re hole or tighten the laces 

shoe. Use of the brace without the tongue will not harm 
lace the shoes from top to bottom, so the bow is by the 

width of the brace and widen if necessary. 
edspots on the skin. Lotion will make the problem worse.

the foot comes out of the shoe, it may be a sign of early relapse.

Figure 3: Foot abduction brace 
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knowledge) (16) 

and different. 

pain, contact your 

rritability. 
brace, you must 

of the brace. 
your child in an 

negotiable part of 
eading books at 

anytime your child goes 

brace. 
of the brace. 

appointments about 

om being hit by the 

tape works well. 
and keep the 

that the shoe was 

 your child. 
 toes. 

oblem worse. 
elapse. 
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RESULTS 

Our results in this study were based on the 

use of foot abduction brace for the 

management of idiopathic congenital club 

foot, we evaluated the success rate, 

compliance and complications. A total of 

86 patients with club feet were included, 

76.2% were males, 23.8% were females, 

45.3% with bilateral club feet, 54.7% with 

unilateral club foot (table 3). 

Compliance with the splint was 84.5% of 

patients all noncompliant patients 15.5% 

had relapse of the deformity which 

managed by repeating the casting protocol 

and reapplying the splint(table 4), Relapse 

is defined as loss of abduction , 

dorsiflexion , recurrence of forefoot 

adduction or dynamic supination any time 

after full correction which indicate poor 

compliance with the brace. 

Noncompliance was due to lack of 

availability of the splint near the residence 

of the family or due to the child crying too 

much so the family thought that he is in 

pain so they abandoned the splint. 

None of our patients required surgery in the 

follow up period even those with relapse 

who were managed as mentioned 

above.5.1% of our patients developed ulcer 

either on the medial surface of the leg our 

foot due to friction with shoes which was 

managed conservatively by padding.7.7% 

of our patients suffered from repeated 

falling of the splint which was mainly 

because of inappropriate size of the shoes 

or faulty method of wearing the splint (the 

heal is not completely seated in the shoes) 

which was managed by shoe size 

modification or parents education of proper 

application method (table 5). 

 

Table 3: Demographic data of the study sample 
variable  frequency percent 

sex 
male 65 76.2 

female 21 23.8 

side 
unilateral 47 54.7 
bilateral 39 45.3 

 

 

Table 4: Compliance with the splint 
variable frequency percent 

compliant 73 84.5 
noncompliant 13 15.5 

 

 

Table 5: Complications of the splint 
Complication Frequency Percent 

Ulcer 4 5.1 
Splint falling 7 7.7 
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CONCLUSIONS 

Foot abduction brace is a safe and effective 

treatment for congenital idiopathic clubfoot 

following correction by ponseti method and 

radically decreases the need for extensive 

corrective surgery. This splint mostly 

useful in children up to 5 years of age, after 

that it can decrease the magnitude of any 

required procedure. Although many new 

brace designs are being proposed and 

developed, evidence in the literature 

regarding biomechanical effects, clinical 

outcomes, functionality and patient 

adherence is limited. Most braces follow 

most of the aspects of the Ponseti method 

recommendations; however, any deviations 

from this clinical practice and experience 

should be studied to determine if success 

rates are similar or improved. The current 

research that is available regarding brace 

design focuses on increasing patient 

comfort and satisfaction to improve 

adherence. However, when looking to the 

future of the Ponseti method and prevention 

of relapse, brace cost also needs to be 

assessed. Although the currently available 

braces are widely distributed in developed 

countries, access is limited to many parts of 

the world. This is mostly due to the 

prohibitive cost of most bracing options 

(>$300 US dollars). Locally produced 

orthotics with low cost materials, such as 

the Steenbeek brace, can provide an option 

to patients in underprivileged areas and 

increase adherence and success rate of the 

treatment. 
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