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Bracing in clubfoot: do we know enough?

C. Alves

Abstract

Purpose The Ponseti method is widely used in clubfoot treat-
ment. Long-term follow-up shows high patient satisfaction 
and excellent functional outcomes. Clubfoot tendency to 
relapse is a problem yet to solve. Given the importance of 
bracing in relapse prevention, we ought to discuss current 
knowledge and controversies about bracing.

Methods We describe types of braces used, with its advantag-
es and disadvantages, suggesting bracing schedules and du-
ration. We identify bracing problems and pinpoint strategies 
to promote adherence to bracing.

Results When treating a clubfoot by the Ponseti method, the 
corrected foot should be held in an abducted and dorsiflexed 
position, in a foot abduction brace (FAB), with two shoes 
connected by a bar. The brace is applied after the clubfoot 
has been completely corrected by manipulation, serial cast-
ing and possibly Achilles tenotomy. Bracing is recommend-
ed until four to five years of age and needs to be fitted to 
the individual patient, based on age, associated relapse rate 
and timing when correction was finished. Parental non-ad-
herence to FAB use can affect 34% to 61% of children and 
results in five- to 17-fold higher odds of relapse. In patients 
who have recurrent adherence problems, a unilateral lower 
leg custom-made orthosis can be considered as a salvage op-
tion. Healthcare providers must communicate with patients 
regarding brace wearing, set proper expectations and ensure 
accurate use.

Conclusion Bracing is essential for preventing clubfoot re-
lapse. Daily duration and length of bracing required to pre-
vent recurrence is still unknown. Prospective randomized 
clinical trials may bring important data that will influence 
clinicians’ and families’ choices regarding bracing.
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Introduction
The Ponseti method has become widely accepted as the 
method of choice for clubfoot treatment, with long-term 
follow-up showing high patient satisfaction and excellent 
functional outcomes.1-3 It involves serial manipulations 
and casting of the clubfoot, using a specific technique, 
most frequently combined with a percutaneous Achilles 
tenotomy and then followed by the use of a foot abduc-
tion brace (FAB) to maintain the correction.4 This brace 
should be measured and ordered for the child before 
the last cast is removed, to prevent possible discomfort 
and non-adherence resulting from not placing the cor-
rected feet in the brace immediately after the last cast is 
removed. If the brace is not ready, a holding cast should 
be applied to maintain final correction. This FAB, which 
holds the feet in external rotation and dorsiflexion, must 
be worn for 23 hours per day for three months, and for 
at least ten to 12 hours per night for an additional three 
to five years.4-6

With the correct application of the Ponseti method and 
adequate patient adherence, complete correction of a 
clubfoot can be achieved in 98% of the patients, in as little 
as 16 days, if using an accelerated casting protocol, or, in 
most cases, four to six weeks, when performing weekly 
manipulations and cast changes.6-7

While the casting phase of Ponseti treatment is rela-
tively short and has a quick and noticeable effect on the 
correction of the clubfoot deformity, the bracing phase 
lasts for four to five years and, although being an essential 
part of the treatment, it does not have an apparent dra-
matic effect on improving the foot appearance or func-
tion. Bracing must be done every night, worn full time (23 
hours a day) for three months and then at night and nap 
time (more than ten hours a day) for three to five years. 
It is mainly the responsibility of the family, and is done 
with limited clinical supervision,8 having the potential 
to become challenging to the child, the family and the 
healthcare team. 

Regardless of the mode of treatment, clubfoot has an 
inherent and stubborn tendency to relapse.4 Adherence 
to the bracing protocol is critical for the long-term suc-
cess of the treatment, being a better predictor for relapse 
than severity of the deformity at birth. An up ten-times 
greater relapse rate has been observed in children of non- 
adherent families.7-12 
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Although the Ponseti method is established as the 
treatment of choice for idiopathic clubfoot, the problem 
of relapse is yet to be solved. Given the paramount impor-
tance of bracing in the success of the Ponseti method and 
prevention of relapse, we believe that it is pertinent to dis-
cuss current knowledge and controversies about braces 
and bracing wearing protocols.

Types of braces
The most widely used braces in Ponseti treatment are 
commonly referred to as a ‘Denis Browne Bar’ or ‘Denis 
Browne Splint’. These braces are an evolution and adap-
tation of that described by Denis Browne in 1931,13 stating 
that maintaining the clubfoot correction “can be obtained 
by connecting the feet horizontally at the desired angles 
to the Sagittal plane”. He described “the desired angles” 
to be external rotations of 20° for unaffected feet and up 
to 90° for clubfeet.

When treating a clubfoot by the Ponseti method, the 
corrected foot should be held in an abducted and dorsi-
flexed position to prevent relapses. This is best achieved 
by using a FAB, in which two shoes are connected by a 
bar. If the deformity is unilateral, the external rotation on 
the affected foot should be set to 60° to 70° and on the 
unaffected foot to 30° to 40° (Fig. 1). The length of the 
bar between the heels should correspond to the distance 
between the child’s shoulders. The child’s comfort is the 
main reason for bar length being equivalent to a child’s 
shoulder width.14,15 Recent data showed that racial differ-
ences may demand for customization of the FAB dimen-
sions and sizes.16

The bar should be bent to permit 10° to 15° of dorsi-
flexion. Ideally, one should be able to lengthen the bar or 
the distance between heels over time, as the child grows. 
The shoes should be comfortable, straight laced and able 
to fit both feet, with no curves.8 Although a brace with 
shoes that can clip into and out of the bar seems to be eas-
ier to use and potentially increase adherence, it may also 
be more prone to problems related to the clipping pieces.

There are several modern clubfoot braces available on 
the market, but their use across the world is uneven given 
that the cost is prohibitive for many patients, particularly 
in developing countries.8 The Steenbeek brace (Fig. 2), 
developed 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) costs under 
10 US dollars and is adequate for Ponseti treatment.14

There are other examples of locally produced FABs in 
Sweden, Vietnam, Armenia, etc. In some settings, parents 
themselves have reportedly produced their own home-
made braces that consist in most cases of a wood or metal 

bar with shoes attached at the recommended angles, with 
good results in terms of preventing relapses.8 This raises 
the question of whether there is a real need for the bar to 
be bent into dorsiflexion.

Several attempts to redesign the FAB have been made, 
with the goal of improving comfort and increasing the 
family’s and children’s adherence to bracing. In the Kessler 
Brace, the bar has some flexibility to allow the child some 
ability for plantar flexion during kicking, then returning 
to the original dorsiflexed position once the child stops 
kicking.17

The Horton Click brace (MJ Markell Shoe Co, New York, 
USA) utilizes a shoe that can be easily ‘clicked’ onto the 
bar but allows both internal and external rotation of the 
foot. In Dobb’s Dynamic Clubfoot Brace (D-Bar Enter-
prises, LLC, Saint Louis, USA) , the bar allows the child to 
move both legs independently, but dorsiflexion may be 
difficult to achieve. The ALFA-Flex shoe (SEMEDA GmbH, 
Bad-Bodenteich. Germany) is a FAB produced in Europe, 
with the focus on the comfort and fit of the shoe. It uses 
non-toxic and biocompatible materials, with a foam mold 

Fig. 1 A three-year-old boy with a left clubfoot, treated by 
Ponseti method, and using a foot abduction brace. The external 
rotation on the left affected is to 60° to 70° and on the right 
unaffected foot is 30° to 40°.
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for the shoe allowing a close, firm fit for the child’s foot and 
provides proper distribution of pressure in the brace. The 
foam material has both viscous and elastic components. 
The shoes are easy to put on due to step-in straps.8 The 
Mitchell Brace (Fig. 3) was designed under the direction 
of Dr Ponseti and was initially devised for the treatment 
of complex clubfeet, given the difficulty of maintaining 
a good correction with the Markell shoes (C-Pro Direct, 
Kent, UK). As the Mitchell Brace’s shoes are very comfort-
able for the child, the brace quickly became popular with 
both patients and healthcare providers and it is widely dis-
tributed in developed countries, being quite expensive in 
many settings.8

While some authors have investigated the use of a uni-
lateral ankle-foot orthosis following Ponseti treatment, 
using a classic ankle foot orthosis (AFO) fixed with Velcro 
straps18 or a system consisting of a shoe fixed to a lateral 
bar spanning the knee at a 90°-angle, fixed by straps at the 
shank,19 the results have been discouraging, with a relapse 
rate of 83% over follow-up periods of 60 months (50 to 
72)18 in the AFO group and 31% of feet, with a follow-up 
of 25 months (16 to 36) months in other group.19

Recently, Berger et al20 have shown that in patients who 
have recurrent problems of adherence to the treatment 

with FAB, a unilateral lower leg custom-made orthosis can 
be considered as a salvage option. Their unilateral lower 
leg orthosis (LLO) was custom-made with resin and car-
bon and built in three parts following Baise and Pohlig’s 
2005 design:21 a circular foot unit, a lower leg unit and an 
inner liner made out of Tepefoam. The foot unit fixes the 
subtalar joint in a valgus position by encasing the calca-
neopedal unit, which is then everted in the subtalar joint 
line by a turning movement by the person who applies 
the orthosis. Once in place, the ring-like enclosure (com-
pleted by a heel cap) works like an external arthrodesis of 
the subtalar joint. The resulting hindfoot valgus is 10° to 
15°. An external rotation of 20° is set and the foot unit is 
fixed to the lower leg unit by screws and hinges, allowing 
a range of movement of 0-5-20° plantarflexion/dorsiflex-
ion. Rotational stability of the orthosis in relation to the 
axis of the knee is mandatory to maintain the position and, 
therefore, the correctional capacity of the foot unit. This is 
achieved by mounting the lower leg unit with a combi-
nation of ear-shaped supports encompassing the femo-
ral condyles at the proximal ending of the lower leg unit, 
working as a counter bearing against the rotational forces. 
The range of movement of the knee joint is not limited by 
the condylar supports. Further stability is provided by a 

Fig. 2 The Steenbeek brace, developed in Uganda, is made with local tools, being quite affordable and matching all the 
requirements for bracing following Ponseti casting.
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firm intake of the calf, realized by a Velcro-fixed resin cap 
above the tibial tuberosity that provides an intake working 
like a Sarmiento brace. The authors claim that these prin-
ciples of construction meet the demands of a post-Ponseti 
brace: 1) stretching of the structures of the posterior and 
medial ankle and tarsal ligaments and musculo-tendinous 
units; 2) allowing free kicking (and even walking), and 
thereby stretching of the gastrosoleus complex.

Berger et al20 included a total of 45 patients (75 feet) 
in their study. Compliance with the LLO bracing protocol 
was 91%. Changing from FAO to LLO at any point during 
treatment did not result in an increased rate of surgery 
and caused few problems.

It is important to note that there is a lack of evidence 
in the literature regarding biomechanical effects of brac-
ing on soft tissues, functionality, patient adherence and 
outcomes.8

Bracing daily schedule and overall duration
The FAB is used only after the clubfoot has been completely 
corrected by manipulation, serial casting and possibly the 

heel cord tenotomy. All braces that comply with Ponse-
ti’s recommendations of shoe rotation and bar length will 
provide appropriate maintenance of the clubfoot correc-
tion 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 fitted 
to the individual patient based on age, relapse rate associ-
ated with that age and when the correction was finished8 
(Table 1).

As there is a muscle growth and development prob-
lem in clubfoot, it seems important that children using a 
brace can maintain a degree of mobility during the day. 
For example, bracing hours will be longer for a new-
born that was corrected in three weeks as opposed to 
an older child that is already walking when correction is 
achieved.8

Because of the tendency of clubfoot to relapse up to 
the age of four to five years, many physicians recommend 
extending the use of the FAB until this age range. Just by 
using current knowledge and clinical evaluation skills, it 
is still not possible to know which patients would experi-
ence a relapse at this age if the brace was stopped earlier.8 
The Ponseti International website states that “the rate of 

Fig. 3 The Mitchell Brace is very comfortable and became popular between patients and healthcare providers, being widely 
distributed in developed countries.
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 recurrence for discontinuing brace wear at the age desig-
nated is: first year 90 percent, second year 70–80 per- cent, 
third year 30–40 percent, fourth year is 10–15 percent, 
subsequent years are about six percent”, although there is 
a lack of studies systematically or scientifically investigated 
recurrence rates after the first two years.22

Controversy remains regarding the duration of brac-
ing. The Clubfoot Foot Abduction Brace Length of Treat-
ment Study, a prospective randomized-controlled clinical 
trial whose primary goal is to compare the effectiveness 
of two- versus four-year night-time brace duration for the 
treatment of idiopathic clubfoot, may contribute signifi-
cantly to answer this question. As a multisite study involv-
ing eight paediatric orthopaedic surgery clinical sites, 
enrollment of 139 children was achieved on time in less 
than three years. Clinical follow-up of patients in both 
abduction brace duration arms continues for a minimum 
of five years after brace fitting.22

Bracing problems
Parental non-adherence with the use of FAB during the 
course of treatment is a problem that can affect 34% to 
61% of children and results in five- to 17-fold higher odds 
of recurrence of the clubfoot deformity.23-31

Ponseti observed that a relapse often occurs when the 
child begins to walk, as parents then become less insistent 
that their child wear the brace as prescribed. It is import-
ant that the treating clinician and family understand that 
walking does not substitute bracing.4

Although many new brace designs are being proposed 
and developed, evidence in the literature regarding bio-
mechanical effects, clinical outcomes, functionality and 
patient adherence is limited. 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 must be addressed 
and a better understanding of the causes of relapse is 
needed. Locally produced orthotics with low-cost materi-
als, such as the Steenbeek brace, can provide an option to 
patients in underprivileged areas and increase adherence 
and success rate of the treatment.8

Problems reported by parents of children wearing the 
FAB include skin injuries (Fig. 4), acceptance difficulties 
by the child, usually translated into prolonged crying and 
sleeping problems through the night.21 The use of com-
fortable shoes and socks and the institution of a bed-time 
routine may be useful to establish and promote proper 
use of the brace and adherence of the families.

There is a strong correlation between both initial Dime-
glio/Bensahel scores and the number of casts required 

Fig. 4 Skin injuries are one of the problems which can interfere 
with family and child adherence to bracing. Education of 
parents is quite important, so that they can dress the child’s feet 
with adequate socks and properly position the foot in the brace. 
This two-month-old boy was brought to clinic after two weeks 
of bracing. The skin injury was due to inadequate socks and 
difficulties in foot positioning within the brace.

Table 1 Suggested bracing schedules following Ponseti casting8

Schedules

Final correction in children aged less than nine months
a. Wear brace 23 hours/day for first three months.
b. Follow a gradual weaning schedule: one month 20 to 22 hours/day, one 

month 18 to 20 hours/day, one month 16 to 18 hours/day and one month 
14 to 16 hours/day; alternative weaning schedule, followed by the author 
of this paper, is three months 18 hours/day, three months 16 hours/day 
and then 12 to 14 hours/day.

c. Maintain night-time wearing of the brace (12 to 14 hours/day) as the child 
grows and is walking full time for up to age four to five years.

Final correction in children aged more than nine months
a. Begin initial bracing with 18 to 20 hours/day for two months and then 16 

hours a day for three to four months.
b. Maintain night-time wearing of the brace (12 to 14 hours/day) as the child 

grows and is walking full time for up to age four to five years.
Final correction in children aged two to four years
a. Use the brace at night-time (12 to 14 hours/day) as the child grows and is 

walking full time for up to age four to five years.
Final correction in children aged more than four years
a. Use the brace at night-time (12 to 14 hours/day) as the child grows and is 

walking full time for up to age five to six years.
Children with atypical clubfoot
a. Set the shoe for the affected foot at 20° to 30°.
b. Do not bend the bar unless there is 10° to 15° of dorsiflexion with the last 

cast.
c. Change the angle of the shoe to 40° to 50° as the foot becomes more normal 

looking and add the bend in the bar to allow 10° to 15° of dorsiflexion. 
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for initial correction and risk for relapse and the need for 
future surgical intervention.31,32 Initially stiffer feet should 
be followed with close attention, as they are more diffi-
cult to position correctly in the brace, being more likely to 
slip, causing blistering and irritability that consequently 
impacts overall bracing tolerance and adherence.32

Measuring brace wear using parents’ reports may be 
misleading. By using a method of pressure measurement, 
which documented FAB wear, Morgenstein et al33 have 
shown a significant decline in wear rates from months one 
to three in the patients of their study, concluding that FAB 
wear rates did not match their reported rates, thus putting 
into question previous assumptions about reported brace 
compliance.

Strategies to improve bracing adherence
The overall probability of a relapsed deformity may reach 
52% at age six years, and this probability is significantly 
reduced by adherence with bracing.31 If the bracing pro-
tocol is correctly maintained, recurrences needing surgery 
are reported to be around 12%.7,34,35

Since adherence to brace-wearing protocols is essen-
tial for preventing relapses, it is important for healthcare 

providers to communicate with patients regarding brace 
wearing and to set proper expectations and ensure accu-
rate use. Table 2 describes recommendations that can be 
presented to parents by physicians, nurses, counselors or 
other health professionals in order to improve adherence 
with brace wear.8,36

Institutions treating children with clubfeet may benefit 
from investing in parental education sessions, promot-
ing one-on-one teaching, use of a practice dolls for brace 
application and having pictures, brochures and videos as 
supplemental educational tools. These strategies promote 
and increased understanding of bracing importance, and 
the ability of families to adhere to the prescribed proto-
cols.37

Interestingly, despite adherent bracing, some feet seem 
almost destined to relapse, whereas poorly braced feet 
sometimes maintain correction over the long term.38

Conclusion
Foot abduction bracing is essential for preventing relapse 
in clubfeet treated with the Ponseti method, but the daily 
duration and length of bracing required is still unknown. 
The Clubfoot Foot Abduction Brace Length of Treatment 
Study, a prospective randomized-controlled clinical trial 
whose primary goal is to compare the effectiveness of 
two- versus four-year night-time brace duration for the 
treatment of idiopathic clubfoot,22 may bring important 
data that will influence clinicians’ and families’ choices 
regarding bracing.
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Table 2 Strategies to promote adherence to bracing8,36,37

Strategies to improve bracing

•	 	In	every	visit,	since	prenatal	consultation	and	first	clinic	appointment,	
stress to the family the importance of bracing in preventing relapses and 
achieving a successful outcome.

•	 	Recommend	the	use	of	bracing	at	night	and	nap	time,	so	that	the	child	
associates bracing with sleeping.

•	 	When	bracing	is	initiated,	have	parents	applying	it	in	the	clinic,	under	
the supervision of the clinician or a member of the team who regularly 
intervenes in the treatment.

•	 	Tell	parents	to	expect	the	child	to	fuss	in	the	brace	for	the	first	two	to	
three days and inform them that this is most likely due to skin sensitivity 
after casting and adaptation to a new device and posture.

•	 	Teach	parents	to	stimulate	the	child	to	move	and	play	with	the	brace,	
gently flexing and extending the knees by pushing and pulling on the 
bar of the brace, while singing or talking to the child in a happy and 
encouraging manner.

•	 	Advise	the	family	to	pad	the	bar,	so	that	the	child,	other	people	and	
objects are protected from being hit when the child is wearing the brace.

•	 	Book	an	appointment	for	the	family	to	return	to	clinic	one	or	two	weeks	
after initiating bracing, so that any brace or skin problems may be 
promptly addressed.

•	 	Empower	the	family	as	an	essential	part	of	the	team	taking	care	of	their	
child’s clubfoot and avoid criticism when suspecting non-adherence to 
bracing.

•	 	Enable	parents	to	identify	skin	problems,	like	red	spots	or	blisters	and	
contact the clinic.

•	 	Promptly	address	any	skin	or	brace	problems.
•	 	Frequently	remind	parents	that	walking	does	not	substitute	bracing.
•	 	Advise	parents	to	make	bracing	a	routine,	as	putting	on	pyjamas	and	

brushing teeth.
•	 	Book	regular	follow-ups	in	the	clinic:	one	to	two	weeks	after	application	

of the brace, every three months on the first year of life and then every 
four to six months.

•	 	Ask	parents	to	bring	the	brace	at	every	clinic	visit	and	check	wear,	shoe	
size and bar length.
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