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CPG 205 Revision 9 - S

Clinical Practice Guideline: Ankle Foot Orthoses
Date of Implementation: February 18, 2016
Product: Specialty
GUIDELINES

For ankle-foot orthoses (AFOs) Used During Ambulation

A. American Specialty Health — Specialty (ASH) considers ankle-foot orthoses

described by HCPCS Codes L1900 — L1971, L1990, L2108 — L2116, L4350,
L4360, L4361, and L4386 to be medically necessary for the treatment of foot and
ankle weakness or deformity according to the following criteria:
e For ambulatory beneficiaries who require stabilization for medical reasons
and have the potential to benefit functionally.

Ankle-foot orthoses (AFOs) and knee-ankle-foot orthoses (KAFOs) that are
custom-fabricated are covered for ambulatory beneficiaries when the basic
coverage criteria listed above and one of the following criteria are met:
1. The beneficiary could not be fit with a prefabricated AFO; or
2. The condition necessitating the orthosis is expected to be permanent or of
longstanding duration (more than 6 months); or
3. There is a need to control the knee, ankle, or foot in more than one plane;
or
4. The beneficiary has a documented neurological, circulatory, or orthopedic
status that requires custom fabricating to prevent tissue injury; or
5. The beneficiary has a healing fracture which lacks normal anatomical
integrity or anthropometric proportions.

If a custom fabricated orthosis is provided but basic coverage criteria above and the
additional criteria 1-5 for a custom fabricated orthosis are not met, the custom
fabricated orthosis will be denied as not medically necessary.

. HCPCS codes L2210, L2220, L2230, L2232, L2250, L2270, L2275, L2280,

L2320, L2330, L2340, L2360, L2755, L2760, L2275, L2820, and L2840
(additions to AFOs and KAFOs) will be denied as not medically necessary for
ambulatory beneficiaries if either the base orthosis is not medically necessary, or
the specific addition is not medically necessary.

Page 1 of 20

CPG 205 Revision 9 - S

Ankle Foot Orthoses

Revised — July 18, 2024

To CQT for review 06/10/2024

CQT reviewed 06/10/2024

To QIC for review and approval 07/02/2024
QIC reviewed and approved 07/02/2024

To QOC for review and approval 07/18/2024
QOC reviewed and approved 07/18/2024



CPG 205 Revision 9 - S

Il. For AFOs Not Used During Ambulation

A. ASH considers ankle-foot orthoses described by HCPCS Code L4396 to be
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medically necessary for the treatment of foot and ankle weakness or deformity IF

either all of criteria 1 - 4 or criterion 5 is met:

1. Plantar flexion contracture of the ankle (see ICD-10 Diagnosis Code table
below) with dorsiflexion on passive range of motion testing of at least 10
degrees (i.e., a nonfixed contracture); and

2. Reasonable expectation of the ability to correct the contracture; and

3. Contracture is interfering or expected to interfere significantly with the
beneficiary's functional abilities; and

4. Used as a component of a therapy program which includes active stretching of
the involved muscles and/or tendons; and

5. The beneficiary has plantar fasciitis (see ICD-10 Diagnosis Code table below).

If an L4396 is used for the treatment of a plantar flexion contracture, the pre-
treatment passive range of motion must be measured with a goniometer and
documented in the medical record. There must be documentation of an appropriate
stretching program carried out by professional staff (in a nursing facility) or
caregiver (at home).

An L4396 and replacement interface (L4392/L4394) will be denied as not
medically necessary if the contracture is fixed. Code L4396 will be denied as not
medically necessary for a beneficiary with a foot drop but without an ankle flexion
contracture. A component of a static/dynamic AFO that is used to address
positioning of the knee or hip will be denied as not medically necessary because
the effectiveness of this type of component is not established.

If code L4396 is covered, a replacement interface (L4392/L4394) is covered as long
as the beneficiary continues to meet indications and other coverage rules for the
splint. Coverage of a replacement interface is limited to a maximum of one per 6
months. Additional interfaces will be denied as not medically necessary.

ICD-10 Codes and Descriptions Applicable When Medically Necessar
ICD- 10 Code ' 1ICD-10 Code Description

M24.571 Contracture right ankle
M?24.572 Contracture left ankle
M24.573 Contracture unspecified ankle
M?24.574 Contracture right foot
M?24.575 Contracture left foot
M24.576 Contracture unspecified foot
M72.2 Plantar fascial fibromatosis
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ASH policy for ankle-foot orthoses codes L1900-L1971, L1990, L2108 — L2116, L2210,
L2220, L2230, L2232, L2250, L2270, L2275, L2280, L2320, L2330, L2340, L2360,
L2755, L2760, L2820, L4350, L4360, L4361, L4386, L4392 and L4396 are based
primarily on Centers for Medicare and Medicaid Services (CMS) coverage policy on ankle-

foot orthoses.

HCPCS Codes and Descriptions

HCPCS Code ' HCPC Code Description

L1900 Ankle-foot orthosis (AFO), spring wire, dorsiflexion assist calf
band, custom fabricated

L1902 Ankle orthosis (AO), ankle gauntlet or similar, with or without
joints, prefabricated, off-the-shelf

L1904 Ankle orthosis (AQO), ankle gauntlet or similar, with or without
joints, custom fabricated

L1906 Ankle foot orthosis (AFO), multiligamentous ankle support,
prefabricated, off-the-shelf

L1907 Ankle orthosis (AO), supramalleolar with straps, with or
without interface/pads, custom fabricated

L1910 Ankle-foot orthosis (AFQO), posterior, single bar, clasp
attachment to shoe counter, prefabricated, includes fitting and
adjustment

L1920 Ankle-foot orthosis (AFO), single upright with static or
adjustable stop (Phelps or Perlstein type), custom fabricated

L1930 Ankle-foot orthosis (AFO), plastic or other material,
prefabricated, includes fitting and adjustment

L 1932 Ankle-foot orthosis (AFO), rigid anterior tibial section, total
carbon fiber or equal material, prefabricated, includes fitting
and adjustment

L1940 Ankle-foot orthosis (AFO), plastic or other material, custom
fabricated

L1945 Ankle-foot orthosis (AFO), plastic, rigid anterior tibial section
(floor reaction), custom fabricated

L1950 Ankle-foot orthosis (AFO), spiral, (Institute of Rehabilitative
Medicine type), plastic, custom fabricated

L1951 Ankle-foot orthosis (AFO), spiral, (Institute of Rehabilitative
Medicine type), plastic or other material, prefabricated, includes
fitting and adjustment

L1960 Ankle-foot orthosis (AFO), posterior solid ankle, plastic,
custom fabricated

L1970 Ankle-foot orthosis (AFO), plastic with ankle joint, custom
fabricated
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HCPCS Code HCPC Code Description

L1971 Ankle-foot orthosis (AFO), plastic or other material with ankle
joint, prefabricated, includes fitting and adjustment
Ankle-foot orthosis (AFO), single upright free plantar

L1980 dorsiflexion, solid stirrup, calf band/cuff (single bar 'BK'
orthosis), custom fabricated

1 1990 Ankle-foot orthosis (AFO), double upright free plantar
dorsiflexion, solid stirrup, calf band/cuff (double bar 'BK'
orthosis), custom fabricated

L2108 Ankle-foot orthosis (AFO), fracture orthosis, tibial fracture cast
orthosis, custom fabricated

L2112 Ankle-foot orthosis (AFO), fracture orthosis, tibial fracture
orthosis, soft, prefabricated, includes fitting and adjustment

L2114 Ankletfoot ort_ho_si_s (AFO), fr_acture o_rthosis, tibi_al_ fracture
orthosis, semi-rigid, prefabricated, includes fitting and
adjustment

L2116 Ankle-foot orthosis (AFO), fracture orthosis, tibial fracture
orthosis, rigid, prefabricated, includes fitting and adjustment

L2210 Addition to lower extremity, dorsiflexion assist (plantar flexion
resist), each joint

L2220 Addition to lower extremity, dorsiflexion and plantar flexion
assist/resist, each joint

L2230 Addition to lower extremity, split flat caliper stirrups and plate
attachment
Addition to lower extremity orthosis, rocker bottom for total

L2232 contact ankle-foot orthosis (AFO), for custom fabricated
orthosis only

L2250 Addition to lower extremity, foot plate, molded to patient
model, stirrup attachment

L2270 Addition to lower extremity, varus/valgus correction (T) strap,
padded/lined or malleolus pad

L2275 Addition to lower extremity, varus/valgus correction, plastic
modification, padded/lined

L2280 Addition to lower extremity, molded inner boot

L2320 Addition to lower extremity, nonmolded lacer, for custom
fabricated orthosis only

L2330 Addition to lower extremity, lacer molded to patient model, for
custom fabricated orthosis only

L2335 Addition to lower extremity, anterior swing band
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HCPCS Code HCPC Code Description

L2340 Addition to lower extremity, pretibial shell, molded to patient
model

L2360 Addition to lower extremity, extended steel shank

L2755 Addition to lower extremity orthosis, high strength, lightweight
material, all hybrid lamination/prepreg composite, per segment,
for custom fabricated orthosis only

L2760 Addition to lower extremity orthosis, extension, per extension,
per bar (for lineal adjustment for growth)

L2820 Addition to lower extremity orthosis, soft interface for molded
plastic, below knee section

L2840 Addition to lower extremity orthosis, tibial length sock, fracture
or equal, each

L4350 Ankle control orthosis, stirrup style, rigid, includes any type of
interface (e.g., pneumatic, gel), prefabricated, off-the-shelf
Walking boot, pneumatic and/or vacuum, with or without joints,

L 4360 with or \{vithout interface material, prefabricated item that h_as
been trimmed, bent, molded, assembled, or otherwise
customized to fit a specific patient by an individual with
expertise

L4361 Walking boot, pneumatic and/or vacuum, with or without joints,
with or without interface material, prefabricated, off-the-shelf
Walking boot, non-pneumatic, with or without joints, with or

L4386 without interface material, prefabricated item that has been
trimmed, bent, molded, assembled, or otherwise customized to
fit a specific patient by an individual with expertise

L4392 Replacement, soft interface material, static AFO

L4394 Replace soft interface material, foot drop splint
Static or dynamic ankle-foot orthosis, including soft interface

L4396 material, adjustable for fit, for positioning, may be used for
minimal ambulation, prefabricated item that has been trimmed,
bent, molded, assembled, or otherwise customized to fit a
specific patient by an individual with expertise

L4398 Foot drop splint, recumbent positioning device, prefabricated,
off-the-shelf
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BACKGROUND

Ankle-Foot Orthotics (AFOs)

An AFO extends well above the ankle to the top of the calf. It requires fastening at the
lower leg, just above the ankle. This device may be used for ambulatory patients with
weakness or deformity of the foot and ankle, which also require stabilization for medical
reasons and when the patient has the potential to benefit functionally from use of the device.
Commonly, AFOs are used to treat disorders including but not limited to ankle
dorsiflexion, plantar flexion, inversion, and eversion, spastic diplegia due to cerebral palsy,
lower motor neuron weakness due to poliomyelitis and spastic hemiplegia in cerebral
infarction. Certain neurologic and muscle control conditions such as stroke, neoplasms,
hemiplegia, cerebral palsy, myelomeningocele and atrophic or dystrophic conditions may
produce lower extremity spasticity or hyperactivity of muscles, hypotonicity of certain
muscles and neuromuscular imbalances. Gait functioning, balance and foot/ankle
positioning may be impacted. Custom-fitted and custom-molded AFOs are used in
ambulatory patients to control or correct foot joints, counteract internal deforming forces,
compensate for weakness, correct, or eliminate pathologic positioning, improve balance,
improve gait functioning and reduce excessive plantar flexion.

The use of AFOs is one of the most common treatment approaches for ankle-foot weakness
or deformity. An orthosis or “orthotic” is an orthopedic appliance or apparatus used to
support, align, prevent, or correct deformities or to improve the function of movable parts
of the body. Orthoses can either be an over-the-counter orthotic (prefabricated) or a custom
device derived from a three-dimensional representation of the member’s ankle and foot.

A custom fabricated orthosis is one which is individually made for a specific patient
starting with basic materials including, but not limited to, plastic, metal, leather, or cloth in
the form of sheets, bars, etc. It involves substantial work such as cutting bending, molding,
sewing, etc. It may involve the incorporation of some prefabricated components. It involves
more than trimming, bending, or making other modifications to a substantially
prefabricated item. A molded-to-patient-model orthosis is a particular type of custom
fabricated orthosis in which an impression of the specific body part is made by means of
impression casting material and this impression is then used to make a positive model (of
plaster or other material) of the body part. The orthosis is then molded on this positive
model.

A prefabricated orthosis is one that is manufactured in quantity without a specific patient
in mind. A prefabricated orthosis may be trimmed, bent, molded (with or without heat), or
otherwise modified for use by a specific patient (i.e., custom-fitted). An orthosis that is
assembled from prefabricated components is considered prefabricated. Any orthosis that
does not meet the definition of a custom-fabricated (custom-made) orthosis is considered
prefabricated.
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AFOs extend well above the ankle (usually to near the top of the calf) and are fastened
around the lower leg above the ankle. In general, there are three types of ankle foot orthotic
devices: passive devices, semiactive devices, and active devices. Passive AFO devices are
not comprised of any electrical or electronic elements or any power sources. It may be
comprised of mechanical elements like dampers or springs to control the motion of the
ankle-foot complex. Semiactive AFO devices are capable of varying flexibility of the ankle
joint by using computer control. Active AFOs contain an onboard power source, a control
system, sensors, and actuators. Among these devices, a passive AFO is the most popular
daily-wear device due to its compactness, durability, and simplicity of the design. Active
and semiactive AFOs have the limited usage only for rehabilitation purpose due to the need
of improvement of actuator weight, portable power supply, and general control strategy
(Alamet al., 2014). AFOs can be constructed from metal, plastic, leather, synthetic fabrics,
or any combination of these materials.

Stroke and Ankle-Foot Orthoses (AFO)

The main cause of musculoskeletal impairment is the weakness of plantar flexor and
dorsiflexor muscles. Plantar flexor muscle weakness would result in reduction of push-off
power and elevation in energy cost of patient as most of the power in walking is generated
during ankle push-off. Plantar flexor muscles are not frequently affected; therefore, most
of the ankle foot orthotic devices are designed for drop-foot prevention. Individuals with
dorsal muscle weakness are not capable of lifting the foot adequately in midswing due to
insufficient dorsiflexion; it results in toe-dragging, lowering walking speed, shortening of
step length, elevation in walking metabolism, and high risk of tripping. “Foot-slap” and
toe-dragging are the major complications of the patients having dorsiflexor muscle
weakness. “Foot-slap” is the uncontrolled and rapid strike of foot on the ground producing
distinctive sound at heel strike and “toe-drag” refers to dragging of forefoot during walking
due to inadequate ground clearance during swing phase of the gait cycle (Alam et al., 2014).

The traditional treatment for persistent drop foot is an AFO that holds the foot in a neutral
position. The most common type of AFO is a solid plastic brace, although it may be made
of metal or composite materials, with any number of modifications, including an articulated
or hinged ankle joint. In general, AFOs have been found to support ankle dorsiflexion
during swing phase and improve knee stability in early stance phase in individuals with
drop foot (Kluding et al., 2013). Furthermore, AFOs have been shown to reduce the energy
cost of ambulation in a wide variety of conditions (Brehm et al., 2008; Chen et al., 2008).

Van Swigchem et al. (2012) looked at use of an AFO compared to peroneal muscle
stimulation during gait with and without an orthotic device. During activities of daily
living, often individuals encounter obstacles during walking. For someone with foot drop,
these can be dangerous experiences that can lead to falls. This study aimed to identify
which intervention is more beneficial with respect to the ability to negotiate a sudden
obstacle. Twenty-four community dwelling individuals with hemiplegia post stroke
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participated in the study. These subjects used AFO bracing consistently. All 24 were fitted
with a functional electrical stimulation (FES) device. Obstacle avoidance ability was tested
after 2 and 8 weeks. Thirty obstacles needed to be avoided during a treadmill walk. These
objects were dropped in front of the affected foot while walking on the treadmill with the
AFO and then repeated with the FES. Obstacle avoidance rates were calculated for each
device. Success rates for avoidance were significantly higher among the 24 participants
when they used FES compared to when they were wearing the AFO; this was emphasized
further when normalized for muscle strength of the lower extremity.

Another study looked at the effects of dynamic AFOs in chronic stroke patients. Erel et al.
(2011) completed an RCT with 3 month follow up looking at the long- and short-term
effects of AFO use on function of patients with hemiparesis. Twenty-eight patients with
chronic hemiparesis were randomly assigned to a study or control group. The control group
wore tennis shoes, and the study group wore the dynamic AFO after an initial assessment
with tennis shoes. For the initial assessment both groups had no differences between
outcome measures. After 3 months of AFO use, the subjects were retested. Timed Up
Stairs, gait velocity and physiologic cost index (measure of effort), showed significant
differences in favor of the study group. Functional reach and Timed Up and Go and Timed
Down Stairs did not show differences. Thus, patients with chronic hemiparesis may benefit
from using a dynamic AFO.

Tyson and Kent (2013) sought to determine the effectiveness of an AFO on mobility,
walking and balance in people with stroke. Randomized controlled trials of AFOs in people
with stroke, which measured balance, walking impairments, or mobility and were reported
in English, were selected. Thirteen trials with 334 participants were selected. The effect of
an AFO on walking activity (P=.000-.001), walking impairment (P=.02), and balance
(weight distribution) (P=.003) was significant and beneficial. The effect on postural sway
(P=.10) and timed mobility tests (P=.07-.09) was non-significant, and the effect on
functional balance was mixed. The selected trials were all crossover trials of the immediate
effects; long-term effects are unexplored. Authors concluded that an AFO can improve
walking and balance after stroke, but only the immediate effects have been examined. The
effects and acceptability of long-term usage need to be evaluated. Tyson et al. (2013)
systematically reviewed the evidence on the effects of an AFO on gait biomechanics after
stroke. Controlled trials of an ankle-foot orthosis on gait biomechanics in stroke survivors
were identified. Twenty trials involving 314 participants were selected. An ankle-foot
orthosis had a positive effect on ankle kinematics (P < 0.00001-0.0002); knee kinematics
in stance phase (P < 0.0001-0.01); kinetics (P = 0.0001) and energy cost (P = 0.004), but
not on knee kinematics in swing phase (P = 0.84), hip kinematics (P < 0.18-0.89) or energy
expenditure (P = 0.43). There were insufficient data for pooled analysis of individual joint
moments, muscle activity or spasticity. All trials, except one, evaluated immediate effects
only. Authors concluded that an ankle-foot orthosis can improve the ankle and knee
kinematics, kinetics, and energy cost of walking in stroke survivors.
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Daryabor et al. (2018) aimed at evaluating the efficacy of different designs of AFOs and
comparison between them on the gait parameters of individuals with hemiplegic stroke. A
total of 27 articles were found for the final evaluation. All types of AFOs had positive
effects on ankle kinematic in the first rocker and swing phases, but not on knee kinematics
in the swing phase, hip kinematics or the third rocker function. The articulated passive
AFO compared with the non-articulated passive AFO had better effects on some aspects
of the gait of patients with hemiplegia following stroke, more investigations are needed in
this regard though. Authors conclude that an ankle-foot orthosis can immediately improve
the dropped foot in the stance and swing phases. The effects of long-term usage and
comparison among the different types of AFOs need to be evaluated.

Daryabor et al. (2021) compared the effect of ankle-foot orthosis (AFOs) types on
functional outcome measurements in individuals with (sub)acute or chronic stroke
impairments. Overall pooled results indicated improvements in favor of AFOs versus
without for the Berg Balance Scale, timed-up and go test, Functional Ambulatory
Categories, 6-Minute Walking Test, Timed Up-Stairs, and Motricity Index. Heterogeneity
was non-significant for all outcomes except the Berg Balance Scale and Functional
Ambulatory Categories. Additionally, there was not sufficient evidence to determine the
effectiveness of specific orthotic designs over others. Authors concluded that an AFO can
improve ambulatory function in stroke survivors. Wearing an AFO in rehabilitation care
during the subacute phase post stroke may have beneficial effects on functional outcomes
measured.

Choo et al. (2021) conducted a meta-analysis to investigate the effectiveness of ankle-foot
orthosis (AFQO) use in improving gait biomechanical parameters such as walking speed,
mobility, and kinematics in patients with stroke with gait disturbance. Experimental and
prospective studies were included that evaluated biomechanics or kinematic parameters
with or without AFO in patients with stroke. Gait biomechanical parameters, including
walking speed, mobility, balance, and kinematic variables, in studies involving patients
with and without AFO use were analyzed. A total of 19 studies including 434 participants
that reported on the immediate or short-term effectiveness of AFO use were included in
the analysis. Significant improvements in walking speed, cadence, step length, stride
length, Timed up-and-go test, functional ambulation category (FAC) score, ankle sagittal
plane angle at initial contact, and knee sagittal plane angle at toe-off were observed when
the patients wore AFOs. Stride time, body sway, and hip sagittal plane angle at toe-off
were not significantly improved. Among these results, the FAC score showed the most
significant improvement, and stride time showed the lowest improvement. Authors
concluded that an AFO improves walking speed, cadence, step length, and stride length,
particularly in patients with stroke. AFO is considered beneficial in enhancing gait stability
and ambulatory ability.
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Johnston et al. (2021) authored a clinical practice guideline (CPG) to provide evidence to
guide clinical decision-making for the use of either ankle-foot orthosis (AFO) or functional
electrical stimulation (FES) as an intervention to improve body function and structure,
activity, and participation as defined by the International Classification of Functioning,
Disability and Health (ICF) for individuals with post stroke hemiplegia with decreased
lower extremity motor control. One-hundred twenty-two meta-analyses, systematic
reviews, randomized controlled trials, and cohort studies were included. Strong evidence
exists that AFO and FES can each increase gait speed, mobility, and dynamic balance.
Moderate evidence exists that AFO and FES increase quality of life, walking endurance,
and muscle activation, and weak evidence exists for improving gait kinematics. AFO or
FES should not be used to decrease plantar flexor spasticity. Studies that directly compare
AFO and FES do not indicate overall superiority of one over the other. But evidence
suggests that AFO may lead to more compensatory effects while FES may lead to more
therapeutic effects. Due to the potential for gains at any phase post stroke, the most
appropriate device for an individual may change, and reassessments should be completed
to ensure the device is meeting the individual’s needs. This CPG cannot address the effects
of one type of AFO over another for the majority of outcomes, as studies used a variety of
AFO types and rarely differentiated effects. The recommendations also do not address the
severity of hemiparesis, and most studies included participants with varied baseline
ambulation ability. According to authors, this CPG suggests that AFO and FES both lead
to improvements post stroke.

Daryabor et al. (2022) evaluated the efficacy of AFO types and comparison between them
on the energy expenditure metrics of walking in individuals who had suffered a stroke with
(sub)acute or chronic evolution. A total of 15 trials involving 195 participants were selected
for the final evaluation. All trials, except one, examined individuals in chronic phase.
Although the evidence from the selected studies was generally weak, the consensus was
that an AFO may have a positive immediate effect on the energy expenditure metrics
including energy cost, physiological cost index, mechanical work, and vertical center of
mass trajectory on the affected leg, in both overground walking and treadmill walking in
adults with chronic stroke. There were insufficient studies to evaluate the medium term
efficacy of wearing an AFO combined with gait training on metabolic cost parameters
during ambulation. There were also insufficient studies for comparison among different
designs of AFOs. Authors concluded that an AFO can immediately improve energy
expenditure metrics of walking in stroke survivors. There is a need for further well-
designed randomized trials to evaluate long-term effect of gait training using AFOs and
comparison among the different types of orthoses.

Wada et al. (2022) evaluated whether ankle-foot orthosis (AFO) has a beneficial effect on
dorsiflexion angle increase during the swing phase among individuals with stroke and
patient-important outcomes in individuals with stroke. Studies reporting on AFO use to
improve walking, functional mobility, quality of life, and activity limitations and reports
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of adverse events in individuals with stroke were included. Fourteen trials that enrolled 282
individuals with stroke and compared AFO with no AFO were included. Compared with
no AFO, AFO could increase the dorsiflexion angle of ankle joints during walking; (low
certainty of evidence). Furthermore, AFO could improve walking ability (walking speed);
(low certainty of evidence). No study had reported the effects of AFO on quality of life,
adverse events, fall frequency, and activities of daily life. Authors concluded that findings
suggest that AFO improved ankle kinematics and walking ability in the short term;
nonetheless, the evidence was characterized by a low degree of certainty.

Orthotic Management in Cerebral Palsy (CP)

AFOs have long been used for children with spastic CP to assist with gait and function.
Taking this a step further, Bahramizadeh et al. (2012) studied whether a specific floor
reaction type AFO (FRATO) would actually assist postural control in children with spastic
CP. A quasi-experimental design was used to test eight children with spastic CP against
eight matched control subjects. Posture control was assessed with and without the brace in
a standing position. Centers of pressure (CoP) were measured; standard deviations (SDs)
were included as an indication of excursion from center. The greater the lack of postural
control, the higher the standard deviation. Velocities of these SDs were also analyzed. It
appeared from the data that postural control was not significantly different between groups
and therefore the FRATOs did not affect postural control. The authors did note that
maximum knee extension was affected by the brace and could potentially positively affect
alignment of the knee.

Morris et al. (2011) published a result from an international consensus conference with
regards to orthotic management of cerebral palsy. Participants reviewed the evidence and
considered how these patients are treated on a day-to-day basis. They determined that many
of the papers were of low quality. Of interest is that substantial evidence suggests AFOs
which control the ankle and foot within the gait pattern allow for a more efficient gait in
those children who are ambulatory. Minimal evidence exists for the use of hip, spine, or
upper limb orthoses. Overall, the extent to which orthoses may prevent further deformity
was not established. Sees and Miller (2013) reviewed foot deformities and in children with
CP and treatments. Authors state that treatment for the young children should be primarily
with orthotics and manual therapy. Equinus is the most common deformity, with orthotics
augmented with botulinum toxin being the primary management in young children. Varus
deformity of the feet is often associated with equinus and can almost always be managed
with orthotics until 8 or 10 years of age. Planovalgus is the most common deformity in
children with bilateral lower extremity spasticity. The primary management is orthotics
until the child no longer tolerates the orthotic; then surgical management needs to consider
all the deformities, and all should be corrected.
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Aboutorabi et al. (2017) conducted a systematic review of the literature and establish the
effect of treatment with various types of AFOs on gait patterns of children with CP. Authors
included 17 studies investigating a total of 1,139 children with CP. In general, the use of
AFOs improved speed and stride length. The hinged AFO (HAFO) was effective for
improving gait parameters and decreasing energy expenditure with hemiplegic CP as
compared with the barefoot condition. It also improved stride length, speed of walking,
single limb support and gait symmetry with hemiplegic CP. The plastic solid AFO (SAFO)
and floor reaction orthoses (FRO) were effective in reducing energy expenditure with
diplegic CP. With diplegic CP, the HAFO and SAFO improved gross motor function.
Authors concluded that for children with CP, use of specific types of AFOs improved gait
parameters, including ankle and knee range of motion, walking speed and stride length.
AFOs reduced energy expenditure in children with spastic CP. However, further studies
with better quality are required for more conclusive evidence regarding the effectiveness
of AFOs in children with CP.

Lintanf et al. (2018) determined the effects of AFOs on gait, balance, gross motor function
and activities of daily living in children with cerebral palsy. Studies of the effect of AFOs
on gait, balance, gross motor function and activities of daily living in children with cerebral
palsy were included. Articles with a modified PEDro score > 5/9 were selected. Data
regarding population, AFO, interventions and outcomes were extracted. When possible,
standardized mean differences (SMDs) were calculated from the outcomes. Thirty-two
articles, corresponding to 56 studies (884 children) were included. Fifty-one studies
included children with spastic cerebral palsy. AFOs increased stride length and gait speed,
and decreased cadence. Gross motor function scores improved [Gross Motor Function
Measure (GMFM) and Pediatric Evaluation of Disability Inventory (PEDI)]. Data relating
to balance and activities of daily living were insufficient to make conclusions. Posterior
AFOs (solid, hinged, supra-malleolar, dynamic) increased ankle dorsiflexion at initial
contact and during swing, and decreased ankle power generation in stance in children with
equinus gait. Authors concluded that for children with spastic cerebral palsy, there is strong
evidence that AFOs induce small improvements in gait speed and moderate evidence that
AFOs have a small to moderate effect on gross motor function. In children with equinus
gait, there is strong evidence that posterior AFOs induce large changes in distal kinematics.

Firouzeh et al. (2019) described research on outcomes associated with early Ankle Foot
Orthosis (AFO) use, AFO use patterns, and parent and clinician perspectives on AFO use
among young children with cerebral palsy. Nineteen articles were included in the review;
14 focused on body functions and structures, seven on activity level outcomes and no
studies addressed participation outcomes. Evaluations of the effects of AFOs on gross
motor skills other than gait were limited. Overall, the body of evidence is comprised of
methodologically weak studies with common threats to validity including inadequate
descriptions of study protocols, AFO construction, and comparison interventions. Authors
concluded that research evaluating the effects of AFOs on age-appropriate, functional
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outcomes including transitional movements, floor mobility and participation in early
childhood settings is needed to inform practice regarding early orthotic prescription.
Implications for rehabilitation. Lack of rigorous evidence about the effects of AFOs in
young children limits the ability of research to guide practice in pediatric rehabilitation.

Skaaret et al. (2019) evaluated changes in gait and impacts of AFOs one-year
postoperatively. In all, 33 children with spastic unilateral cerebral palsy (SUCP), 17 girls
and 16 boys, mean age 9.2 years (5 to 16.5) were measured by 3D gait analysis walking
barefoot preoperatively and walking barefoot and with AFOs one-year postoperatively.
Changes in Gait Profile Scores (GPS), kinematic, kinetic, and temporal spatial variables
were examined using linear mixed models, with gender, gross motor function and AFO
type as fixed effects. The results confirm significant gait improvements in the GPS,
kinematics and kinetics walking barefoot one year after surgery. Comparing AFOs with
barefoot walking postoperatively, there was additionally reduced ankle plantarflexion by
an average of 5.1° and knee flexion by 4.7° at initial contact, enhanced ankle moments
during loading response, increased velocity, longer steps, and inhibited push-off power
generation. Stance and swing phase dorsiflexion increased in children walking with hinged
AFOs versus children walking with ground reaction AFOs. Changes in the non-affected
limbs indicated less compensatory gait postoperatively. Authors concluded that major
changes were found between pre- and postoperative barefoot conditions. The main impact
of AFOs was correction of residual drop foot and improved prepositioning for initial
contact, which could be considered as indications for continued use after the one-year
follow-up.

PRACTITIONER SCOPE AND TRAINING

Practitioners should practice only in the areas in which they are competent based on their
education, training, and experience. Levels of education, experience, and proficiency may
vary among individual practitioners. It is ethically and legally incumbent on a practitioner
to determine where they have the knowledge and skills necessary to perform such services
and whether the services are within their scope of practice.

It is best practice for the practitioner to appropriately render services to a member only if
they are trained, equally skilled, and adequately competent to deliver a service compared
to others trained to perform the same procedure. If the service would be most competently
delivered by another health care practitioner who has more skill and training, it would be
best practice to refer the member to the more expert practitioner.

Best practice can be defined as a clinical, scientific, or professional technique, method, or
process that is typically evidence-based and consensus driven and is recognized by a
majority of professionals in a particular field as more effective at delivering a particular
outcome than any other practice (Joint Commission International Accreditation Standards
for Hospitals, 2020).
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Depending on the practitioner’s scope of practice, training, and experience, a member’s
condition and/or symptoms during examination or the course of treatment may indicate the
need for referral to another practitioner or even emergency care. In such cases it is prudent
for the practitioner to refer the member for appropriate co-management (e.g., to their
primary care physician) or if immediate emergency care is warranted, to contact 911 as
appropriate. See the Managing Medical Emergencies (CPG 159 — S) clinical practice
guideline for information.

REFERENCES

Aboutorabi, A., Arazpour, M., Ahmadi Bani, M., Saeedi, H., & Head, J. S. (2017). Efficacy
of ankle foot orthoses types on walking in children with cerebral palsy: A systematic
review. Annals of physical and rehabilitation medicine, 60(6), 393-402.
https://doi.org/10.1016/j.rehab.2017.05.004

Alam, M., Choudhury, I. A., & Bin Mamat, A. (2014). Mechanism and design analysis of
articulated ankle foot orthoses for drop-foot. ScientificWorldJournal, 2014, 8678609.
doi: 10.1155/2014/867869

American Medical Association. (current year). Current Procedural Terminology (CPT)
Current year (rev. ed.). Chicago: AMA

American Medical Association. (current year). Healthcare Common Procedure Coding
System Level Il (HCPCS) Current year (rev. ed.). Chicago: AMA

American Medical Association. (current year). ICD-10-CM. American Medical
Association

Arch, E. S., & Stanhope, S. J. (2014). Passive-Dynamic Ankle-Foot Orthoses Substitute
for Ankle Strength While Causing Adaptive Gait Strategies: A Feasibility Study. Ann
Biomed Eng. doi: 10.1007/s10439-014-1067-8

Attard, J., & Singh, D. (2012). A comparison of two night ankle-foot orthoses used in the
treatment of inferior heel pain: a preliminary investigation. Foot Ankle Surg, 18(2),
108-110. doi: 10.1016/j.fas.2011.03.011

Attard, J., Singh, D., Cullen, N., Gemmell, E., Cooper, D., & Smith, K. (2011). A
comparison of two night ankle-foot orthoses used in the treatment of plantar fasciitis.
Journal of Bone & Joint Surgery, British Volume, 93-B(SUPP 1V), 478-479

Bahramizadeh, M., Mousavi, M. E., Rassafiani, M., Aminian, G., Ebrahimi, 1., Karimlou,
M., & Toole, G. O. (2012). The effect of floor reaction ankle foot orthosis on postural

Page 14 of 20
CPG 205 Revision 9 - S
Ankle Foot Orthoses
Revised — July 18, 2024
To CQT for review 06/10/2024
CQT reviewed 06/10/2024
To QIC for review and approval 07/02/2024
QIC reviewed and approved 07/02/2024
To QOC for review and approval 07/18/2024
QOC reviewed and approved 07/18/2024



O© 00 N O O WN -

W W WWWwWwowWwowowawNRnNDNRNNNMNRNNNDNRERRERRERERPR PR PR P
© O NV O~ WOMNROOOMNOARNWNPOO®ONOOAONWNLEPRPO

CPG 205 Revision 9 - S

control in children with spastic cerebral palsy. Prosthetics and orthotics
international, 36(1), 71-76. https://doi.org/10.1177/0309364611429855

Bethoux, F., Rogers, H. L., Nolan, K. J., Abrams, G. M., Annaswamy, T. M., Brandstater,
M., .Kufta, C. (2014). The effects of peroneal nerve functional electrical stimulation
versus ankle-foot orthosis in patients with chronic stroke: a randomized controlled trial.
Neurorehabil Neural Repair, 28(7), 688-697. doi: 10.1177/1545968314521007

Bielecki, M., Zebrowski, P., & Kuryliszyn-Moskal, A. (2012). [Treatment of foot drop in
orthopaedic practice]. Wiad Lek, 65(2), 132-137

Brehm, M.-A., Harlaar, J., & Schwartz, M. (2008). Effect of ankle-foot orthoses on walking
efficiency and gait in children with cerebral palsy. J Rehabil Med, 40(7), 529-534

Cakar, E., Durmus, O., Tekin, L., Dincer, U., & Kiralp, M. Z. (2010). The ankle-foot
orthosis improves balance and reduces fall risk of chronic spastic hemiparetic patients.
Eur J Phys Rehabil Med, 46(3), 363-368

Caravaggi, P., Giangrande, A., Berti, L., Giannini, S., Ferraresi, C., & Leardini, A. (2014).
Insole-pressure distribution in three pressure-relief postoperative shoes. Journal of
Foot and Ankle Research, 7(Suppl 1), A10

Centers for Medicare & Medicaid Services (CMS). Local Coverage Determination
L33686. Ankle-Foot/Knee-Ankle-Foot Orthosis. Retrieved on April 11, 2024 from
https://www.cms.gov/medicare-coverage-
database/view/Icd.aspx?lcdid=33686&ver=30&bc=AAAAAAABIAAA&=

Centers for Medicare & Medicaid Services (CMS). Ankle-Foot/Knee-Ankle-Foot Orthoses
- Policy Article Ab2457. Retrieved on April 11, 2024 from
https://www.cms.gov/medicare-coverage-
database/view/article.aspx?articleid=52457&ver=56&

Chen, C.-K., Hong, W.-H., Chu, N.-K., Lau, Y.-C., Lew, H. L., & Tang, S. F. (2008).
Effects of an Anterior Ankle—Foot Orthosis on Postural Stability in Stroke Patients with
Hemiplegia. American Journal of Physical Medicine & Rehabilitation, 87(10), 815-
820

Choo, Y. J., & Chang, M. C. (2021). Effectiveness of an ankle-foot orthosis on walking in
patients with stroke: a systematic review and meta-analysis. Scientific reports, 11(1),
15879. https://doi.org/10.1038/s41598-021-95449-x

Page 15 of 20
CPG 205 Revision 9 - S
Ankle Foot Orthoses
Revised — July 18, 2024
To CQT for review 06/10/2024
CQT reviewed 06/10/2024
To QIC for review and approval 07/02/2024
QIC reviewed and approved 07/02/2024
To QOC for review and approval 07/18/2024
QOC reviewed and approved 07/18/2024


https://doi.org/10.1038/s41598-021-95449-x

O© 00 N O O WN -

A D D W WWWWWWWWWNDNDNDNDNDNDNDNDNNDNNNNMNNNNRPRPRPERERPREREREREPRPRERE
N P O O 00 ~NO Ol WONPFP O OO0 NO U WNPFP O OO NO O WON P O

CPG 205 Revision 9 - S

Dalvand, H., Dehghan, L., Feizi, A., Hosseini, S. A., & Amirsalari, S. (2013). The impacts
of hinged and solid ankle-foot orthoses on standing and walking in children with spastic
diplegia. Iran J Child Neurol, 7(4), 12-19

Daryabor, A., Arazpour, M., & Aminian, G. (2018). Effect of different designs of ankle-
foot orthoses on gait in patients with stroke: A systematic review. Gait & posture, 62,
268-279

Daryabor, A., Kobayashi, T., Yamamoto, S., Lyons, S. M., Orendurff, M., & Akbarzadeh
Baghban, A. (2021). Effect of ankle-foot orthoses on functional outcome
measurements in individuals with stroke: a systematic review and meta-
analysis. Disability and rehabilitation, 1-16. Advance online publication.
https://doi.org/10.1080/09638288.2021.1970248

Daryabor A, Yamamoto S, Orendurff M, Kobayashi T. Effect of types of ankle-foot
orthoses on energy expenditure metrics during walking in individuals with stroke: a
systematic review. Disabil Rehabil. 2022;44(2):166-176.
d0i:10.1080/09638288.2020.1762767

Deleu, P. A., Leemrijse, T., Vandeleene, B., Maldague, P., & Devos Bevernage, B. (2010).
Plantar pressure relief using a forefoot offloading shoe. Foot Ankle Surg, 16(4), 178-
182. doi: 10.1016/j.fas.2009.10.010

Erel, S., Uygur, F., Engin Simsek, I., & Yakut, Y. (2011). The effects of dynamic ankle-
foot orthoses in chronic stroke patients at three-month follow-up: a randomized
controlled trial. Clinical rehabilitation, 25(6), 515-523.
https://doi.org/10.1177/0269215510390719

Figueiredo, E. M., Ferreira, G. B., Moreira, R. C. M., Kirkwood, R. N., & Fetters, L.
(2008). Efficacy of ankle-foot orthoses on gait of children with cerebral palsy:
systematic review of literature. Pediatric Physical Therapy, 20(3), 207-223

Firouzeh, P., Sonnenberg, L. K., Morris, C., & Pritchard-Wiart, L. (2021). Ankle foot
orthoses for young children with cerebral palsy: a scoping review. Disability and
rehabilitation, 43(5), 726-738. https://doi.org/10.1080/09638288.2019.1631394

Forster, M. C., & Dhar, S. (2002). A comparison between forefoot plaster and wooden
soled shoes following Mitchell's osteotomy for hallux valgus. Ann R Coll Surg Engl,
84(1), 43-46

Gatt, A., & Chockalingam, N. (2010). Assessment of Ankle Joint Dorsiflexion: An
Overview. Revista Internacional de Ciencias Podologicas, 6(1), 25-29

Page 16 of 20
CPG 205 Revision 9 - S
Ankle Foot Orthoses
Revised — July 18, 2024
To CQT for review 06/10/2024
CQT reviewed 06/10/2024
To QIC for review and approval 07/02/2024
QIC reviewed and approved 07/02/2024
To QOC for review and approval 07/18/2024
QOC reviewed and approved 07/18/2024



O© 00 N O O WN -

B W WWWWWWWWWNDNNRNNNMNRNNNRERRRRERPRP PR PP
O © O VOO NRNWMNPOOOMNOOUONWNRO®OOBD~NOOOTNOWNINLEPRO

CPG 205 Revision 9 - S

Harper, N. G., Russell, E. M., Wilken, J. M., & Neptune, R. R. (2014). Selective laser
sintered versus carbon fiber passive-dynamic ankle-foot orthoses: a comparison of
patient walking performance. J Biomech Eng, 136(9), 091001. doi: 10.1115/1.4027755

Ivanyi, B., Schoenmakers, M., van Veen, N., Maathuis, K., Nollet, F., & Nederhand, M.
(2014). The effects of orthoses, footwear, and walking aids on the walking ability of
children and adolescents with spina bifida: A systematic review using International
Classification of Functioning, Disability and Health for Children and Youth (ICF-CY)
as a reference framework. Prosthet Orthot Int. doi: 10.1177/0309364614543550

Janisse, D. J., & Janisse, E. (2008). Shoe modification and the use of orthoses in the
treatment of foot and ankle pathology. The Journal of the American Academy of
Orthopaedic  Surgeons, 16(3), 152-158. https://doi.org/10.5435/00124635-
200803000-00006

Joint Commission International. (2020). Joint Commission International Accreditation
Standards for Hospitals (7th ed.): Joint Commission Resources

Johnston, T. E., Keller, S., Denzer-Weiler, C., & Brown, L. (2021). A Clinical Practice
Guideline for the Use of Ankle-Foot Orthoses and Functional Electrical Stimulation
Post-Stroke. Journal of neurologic physical therapy : JNPT, 45(2), 112-196.
https://doi.org/10.1097/NPT.0000000000000347

Katalinic, O. M., Harvey, L. A., Herbert, R. D., Moseley, A. M., Lannin, N. A., & Schurr,
K. (2010). Stretch for the treatment and prevention of contractures. Cochrane Database
Syst Rev, 9(9)

Kluding, P. M., Dunning, K., O'Dell, M. W., Wu, S. S., Ginosian, J., Feld, J., & McBride,
K. (2013). Foot drop stimulation versus ankle foot orthosis after stroke: 30-week
outcomes. Stroke, 44(6), 1660-1669. doi: 10.1161/strokeaha.111.000334

Lan, Y., Xu, G. Q., Huang, D. F., Mao, Y. R,, Chen, S. Z., Pei, Z., & Zeng, J. S. (2013).
Association between improved trunk stability and walking capacity using ankle-foot
orthosis in hemiparetic patients with stroke: evidence from three-dimensional gait
analysis. Chin Med J (Engl), 126(20), 3869-3873

Lee, Y., Her, J. G., Choi, Y., & Kim, H. (2014). Effect of Ankle-foot Orthosis on Lower
Limb Muscle Activities and Static Balance of Stroke Patients Authors' Names. J Phys
Ther Sci, 26(2), 179-182. doi: 10.1589/jpts.26.179

Page 17 of 20
CPG 205 Revision 9 - S
Ankle Foot Orthoses
Revised — July 18, 2024
To CQT for review 06/10/2024
CQT reviewed 06/10/2024
To QIC for review and approval 07/02/2024
QIC reviewed and approved 07/02/2024
To QOC for review and approval 07/18/2024
QOC reviewed and approved 07/18/2024



O© 00 N O O WN -

W W WWWwWwowWwowowawNRnNDNRNNNMNRNNNDNRERRERRERERPR PR PR P
© O NV O~ WOMNROOOMNOARNWNPOO®ONOOAONWNLEPRPO

CPG 205 Revision 9 - S

Lintanf, M., Bourseul, J. S., Houx, L., Lempereur, M., Brochard, S., & Pons, C. (2018).
Effect of ankle-foot orthoses on gait, balance and gross motor function in children with
cerebral palsy: a systematic review and meta-analysis. Clinical rehabilitation, 32(9),
1175-1188. https://doi.org/10.1177/0269215518771824

Maas, J. C., Dallmeijer, A. J., Huijing, P. A., Brunstrom-Hernandez, J. E., van Kampen, P.
J., Jaspers, R. T., & Becher, J. G. (2012). Splint: the efficacy of orthotic management
in rest to prevent equinus in children with cerebral palsy, a randomised controlled
trial. BMC pediatrics, 12, 38. https://doi.org/10.1186/1471-2431-12-38

Malas, B. S. (2011). What variables influence the ability of an AFO to improve function
and when are they indicated? Clin Orthop Relat Res, 469(5), 1308-1314. doi:
10.1007/s11999-010-1684-y

Martin, R. L., Davenport, T. E., Reischl, S. F., McPoil, T. G., Matheson, J. W., Wukich,
D. K., McDonough, C. M., & American Physical Therapy Association (2014). Heel
pain-plantar fasciitis: revision 2014. The Journal of orthopaedic and sports physical
therapy, 44(11), A1-A33. https://doi.org/10.2519/jospt.2014.0303

Menotti, F., Laudani, L., Damiani, A., Mignogna, T., & Macaluso, A. (2014). An anterior
ankle-foot orthosis improves walking economy in Charcot-Marie-Tooth type 1A
patients. Prosthet Orthot Int, 38(5), 387-392. doi: 10.1177/0309364613506250

Menotti, F., Laudani, L., Damiani, A., Orlando, P., & Macaluso, A. (2014). Comparison
of walking energy cost between an anterior and a posterior ankle-foot orthosis in people
with foot drop. J Rehabil Med, 46(8), 768-772. doi: 10.2340/16501977-1837

Morris, C., Bowers, R., Ross, K., Stevens, P., & Phillips, D. (2011). Orthotic management
of cerebral palsy: recommendations from a consensus
conference. NeuroRehabilitation, 28(1), 37-46. https://doi.org/10.3233/NRE-2011-
0630

Neville, C., & Lemley, F. R. (2012). Effect of ankle-foot orthotic devices on foot
kinematics in Stage Il posterior tibial tendon dysfunction. Foot Ankle Int, 33(5), 406-
414. doi: 10.3113/fai.2012.0406

Owen, E. (2010). The importance of being earnest about shank and thigh kinematics
especially when using ankle-foot orthoses. Prosthet Orthot Int, 34(3), 254-269. doi:
10.3109/03093646.2010.485597

Page 18 of 20
CPG 205 Revision 9 - S
Ankle Foot Orthoses
Revised — July 18, 2024
To CQT for review 06/10/2024
CQT reviewed 06/10/2024
To QIC for review and approval 07/02/2024
QIC reviewed and approved 07/02/2024
To QOC for review and approval 07/18/2024
QOC reviewed and approved 07/18/2024


https://doi.org/10.1186/1471-2431-12-38
https://doi.org/10.3233/NRE-2011-0630
https://doi.org/10.3233/NRE-2011-0630

O© 00 N O O WN -

A D D W WWWWWWWWWNDNDNDNDNDNDNDNDNNDNNNNMNNNNRPRPRPERERPREREREREPRPRERE
N P O O 00 ~NO Ol WONPFP O OO0 NO U WNPFP O OO NO O WON P O

CPG 205 Revision 9 - S

Patar, A., Jamlus, N., Makhtar, K., Mahmud, J., & Komeda, T. (2012). Development of
Dynamic Ankle Foot Orthosis for Therapeutic Application. Procedia Engineering, 41,
1432-1440

PFA. (2013) Modern Coding for Foot and Ankle DMEPOS and HCPCS Codes: Pedorthic
Footwear Association

Ploeger, H. E., Bus, S. A., Brehm, M. A., & Nollet, F. (2014). Ankle-foot orthoses that
restrict dorsiflexion improve walking in polio survivors with calf muscle weakness.
Gait Posture, 40(3), 391-398. doi: 10.1016/j.gaitpost.2014.05.016

Ridgewell, E., Dobson, F., Bach, T., & Baker, R. (2010). A systematic review to determine
best practice reporting guidelines for AFO interventions in studies involving children
with cerebral palsy. Prosthet Orthot Int, 34(2), 129

Ridgewell, E., Dobson, F., Bach, T., & Baker, R. (2010). A systematic review to determine
best practice reporting guidelines for AFO interventions in studies involving children
with  cerebral palsy. Prosthet Orthot Int, 34(2), 129-145. doi:
10.3109/03093641003674288

Sarmah, S. S., Hossain, F. S., & Mishra, V. (2012). Effectiveness of the Reverse Camber
Shoe in Postoperative Hallux Valgus Surgery. Foot & Ankle Specialist, 5(4), 245-248.
doi: 10.1177/1938640012451314

Saxena, A., & Granot, A. (2013). Postoperative Physical Therapy for Foot and Ankle
Surgery. In A. Saxena (Ed.), Special Procedures in Foot and Ankle Surgery (pp. 311-
342): Springer London

Sees, J. P., & Miller, F. (2013). Overview of foot deformity management in children with
cerebral palsy. Journal of  children's orthopaedics, 7(5), 373-377.
https://doi.org/10.1007/s11832-013-0509-4

Sheridan, L., Lopez, A., Perez, A., John, M. M., Willis, F. B., & Shanmugam, R. (2010).
Plantar fasciopathy treated with dynamic splinting: a randomized controlled trial. J Am
Podiatr Med Assoc, 100(3), 161-165

Shorter, K. A., Kogler, G. F., Loth, E., Durfee, W. K., & Hsiao-Wecksler, E. T. (2011). A
portable powered ankle-foot orthosis for rehabilitation. J. Rehabil. Res. Dev, 48(4),
459-472

Skaaret, 1., Steen, H., Huse, A. B., & Holm, I. (2019). Comparison of gait with and without
ankle-foot orthoses after lower limb surgery in children with unilateral cerebral

Page 19 of 20
CPG 205 Revision 9 - S
Ankle Foot Orthoses
Revised — July 18, 2024
To CQT for review 06/10/2024
CQT reviewed 06/10/2024
To QIC for review and approval 07/02/2024
QIC reviewed and approved 07/02/2024
To QOC for review and approval 07/18/2024
QOC reviewed and approved 07/18/2024



O© 00 N O O WN -

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

CPG 205 Revision 9 - S

palsy. Journal of children's orthopaedics, 13(2), 180-189.
https://doi.org/10.1302/1863-2548.13.180146

Spink, M. J., Menz, H. B., Fotoohabadi, M. R., Wee, E., Landorf, K. B., Hill, K. D., &
Lord, S. R. (2011). Effectiveness of a multifaceted podiatry intervention to prevent falls
in community dwelling older people with disabling foot pain: randomised controlled
trial (Vol. 342)

Tyson, S. F., & Kent, R. M. (2013). Effects of an ankle-foot orthosis on balance and
walking after stroke: a systematic review and pooled meta-analysis. Arch Phys Med
Rehabil, 94(7), 1377-1385. doi: 10.1016/j.apmr.2012.12.025

Tyson, S. F., Sadeghi-Demneh, E., & Nester, C. J. (2013). A systematic review and meta-
analysis of the effect of an ankle-foot orthosis on gait biomechanics after stroke. Clin
Rehabil, 27(10), 879-891. doi: 10.1177/0269215513486497

van Swigchem, R., van Duijnhoven, H. J., den Boer, J., Geurts, A. C., & Weerdesteyn, V.
(2012). Effect of peroneal electrical stimulation versus an ankle-foot orthosis on
obstacle avoidance ability in people with stroke-related foot drop. Physical
therapy, 92(3), 398-406. https://doi.org/10.2522/ptj.20100405

Vistamehr, A., Kautz, S. A., & Neptune, R. R. (2014). The influence of solid ankle-foot-
orthoses on forward propulsion and dynamic balance in healthy adults during walking.
Clin Biomech (Bristol, Avon), 29(5), 583-589. doi: 10.1016/j.clinbiomech.2014.02.007

Wada Y, Otaka Y, Mukaino M, et al. The effect of ankle-foot orthosis on ankle kinematics
in individuals after stroke: A systematic review and meta-analysis. PM R.
2022;14(7):828-836. doi:10.1002/pmrj.12687

Werd, M. B., & Knight, E. L. (2010). Athletic Footwear and Orthoses in Sports Medicine:
Springer

Wulker, N., & Mittag, F. (2012). The treatment of hallux valgus. Dtsch Arztebl Int,
109(49), 857-867; quiz 868. doi: 10.3238/arztebl.2012.0857

Yalla, S. V., Crews, R. T., Fleischer, A. E., Grewal, G., Ortiz, J., & Najafi, B. (2014). An
immediate effect of custom-made ankle foot orthoses on postural stability in older
adults.  Clin  Biomech  (Bristol,  Avon), 29(10), 1081-1088. doi:
10.1016/j.clinbiomech.2014.10.007

Page 20 of 20
CPG 205 Revision 9 - S
Ankle Foot Orthoses
Revised — July 18, 2024
To CQT for review 06/10/2024
CQT reviewed 06/10/2024
To QIC for review and approval 07/02/2024
QIC reviewed and approved 07/02/2024
To QOC for review and approval 07/18/2024
QOC reviewed and approved 07/18/2024



