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Consensus and Recommendations on the lower limb orthotic management of stroke patients

Current situation in lower limb orthotics
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Galit after stroke

» Flaccid paralysis = Spastic paralysis
Swing : Foot drop » Eequinovarus

Stance : Knee collapse Genu recurvatum

When to consider orthosis

= Different needs according to the phase

= Early orthotic intervention is required in some cases

= Close monitor the change of muscle tone, development of spasticity
= DO NOT HURRY



- L2 227

23 2= Te JIEA(E) LRIk
5% 540,000 3
AHHQ |TPAHS TS o= olutRo| e =2 IS s
1)%%‘_:,5 Qe dt 7| oooln_I'EEEnOI‘O:l-r'EzEﬁ—L_I'ET'_%'EJ‘"?_I'
B HBHE Z2 AR
sTEETTe Uz 790,000 3
fea]=To) :ﬂ-l-la;;l 2.3_" I:IE al HI—%Q %14_8,527,1 I5‘_|-3|.
2) 2E-us-gEa) e o e 410,000 3
AL D= ERAE
SEHE = SACIE | S R0 252 H5H LEZ= HE 190.000 3
AEtet7 LT DHee B2 AME AR B2 '
OO0 A AR OENAH = S| - ES HI7|E o=
FEQI &of A REHE 2 ZI/UEEE YARBH | 25 e 160,000 3
) REEZT| BRAME
S22 0HE L BRZE ZOICH &4 U o HARITH &4 Al
SELFEZO| SRS LRG| 2I51K ES EAMA QU &eE 80,000 3
ANE5he 227
E2HARE IS (brim) & ARSSH MISESIR 7 ZF
EZT|Z SO 3 L = WSRO QP T ES HZSESHA 370,000 3
B EOAE
U
=438
120,000 3
(SEt2E)
0=
W2 S B3 8T HHICH 2 80| Y kS 310,000 3
A= Ko ] 52 =] Sk= 0|5t H e =alAE]
4) U2 gt 27| = U0 | HHESE A 2B HFAE (Eat )
0=
ks 300,000 3
£
EEPIEN
0l s mrm ron _ 360,000 3
AZ20| SORIE BLUSTHO TANT LSBHY  (B2YAE)
AR ARSSH 2|2 30| OB LS TS HIBE
HO A}.Q_ ﬂ%ﬂll‘ﬂ)‘l
ere - 350,000 3

=53



Assessment

= MMT
= Spasticity, tone, reflex

* ROM (active and passive)

*Gastrocnemius shortening

- ankle dorsiflexor passive ROM : knee extension < knee flexion

- dorsiflexion angle of orthosis : dictated by GCM length

- Inappropriate dorsiflexion setting (greater than actual GCM length)
—> midfoot collapse, gait deviations

= Gait analysis



Lower limb orthosis after stroke

Review (2021)
14 trials, 282 patients

Increase of ankle dorsiflexion angle during walking

Improved walking speed

No effect on fall frequency, QOL, ADL

Review > PMR. 2021 Aug 9. doi: 10.1002/pmrj.12687. Online ahead of print.

The effect of ankle-foot orthosis on ankle
kinematics in individuals after stroke: A systematic
review and meta-analysis

Yoshitaka Wada !, Yohei Otaka 2, Masahiko Mukaino 2, Yasushi Tsujimoto > 4 3,
Akihiro Shiroshita ® ©, Nobuyuki Kawate ', Shunsuke Taito > 7

Affiliations + expand
PMID: 34369101 DOI: 10.1002/pmrj.12687

Abstract

Objective: To evaluate 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.

Literature survey: Randomized controlled trials (RCTs), randomized crossover trials, and cluster RCTs
until May 2020 were researched through CENTRAL, MEDLINE, EMBASE, PEDro, CINAHL, and
REHABDATA databases. Studies reporting on AFO use to improve walking, functional mobility, quality
of life, and activity limitations and reports of adverse events in individuals with stroke were included.

Methodology: Two independent reviewers extracted the data and assessed the risk of bias. The
certainty of evidence was assessed using the Grading of Recommendations, Assessment,
Development and Evaluations approach.

Synthesis: 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 (mean difference [MD, 3.7°]; 95% confidence interval [Cl], 2.0-5.3; low certainty of
evidence). Furthermore, AFO could improve walking ability (walking speed) (MD, 0.09 [m/s]; 95% Cl,
0.06-0.12; 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.

Conclusions: Our 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.

© 2021 American Academy of Physical Medicine and Rehabilitation.




Lower limb orthosis after stroke

n ReV|eW (2021) i i @ s e e e
= 19 studies, 434 patients scientific reports

M) Check for updates

OPEN Effectiveness of an ankle—foot
orthosis on walking in patients
stride length with stroke: a systematic review

: : and meta-analysis
* Improve in sagittal plane angle of the ankle, knee, y

. We conducted a meta-analysis to investigate the effectiveness of ankle—foot orthosis (AFO) use
an d h I p in improving gait biomechanical parameters such as walking speed, mobility, and kinematics in
patients with stroke with gait disturbance. We searched the MEDLINE (Medical Literature Analysis
and Retrieval System Online), CINAHL (Cumulative Index to Nursing and Allied Health Literature),
- = Cochrane, Embase, and Scopus databases and retrieved studies published until June 2021.

9 an kl e d O rS Ifl eXO r We akn eSS O r hyp e r p I antarfl eXI O n Experimental and prospective studies were included that evaluated biomechanics or kinematic
parameters with or without AFO in patients with stroke. We analyzed gait biomechanical parameters,
including walking speed, mobility, balance, and kinematic variables, in studies involving patients

p ro b | e m S Can b e n efit with and without AFO use. The criteria of the Cochrane Handbock for Systematic Reviews of
Interventions were used to evaluate the methodelogical quality of the studies, and the level of
evidence was evaluated using the Research Pyramid model. Funnel plot analysis and Egger’s test were
perfermed to confirm publication bias. 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 (standardized mean difference [SMD], 0.50; 95% CI 0.34-0.66;

P <0.00001; I, 0%), cadence (SMD, 0.42; 95% Cl 0.22-0.62; P <0.0001; I2, 0%), step length (SMD, 0.41;
959% C1 0.18-0.63; P =0.0003; 12, 2%), stride length (SMD, 0.43; 95% Cl 0.15-0.71; P =0.003; I2, 7%),
Timed up-and-go test (SMD, - 0.30; 95% C| - 0.54 to - 0.07; P =0.01; I, 0%), functional ambulation
category (FAC) score (SMD, 1.61; 95% Cl 1,19-2.02; P <0.00001; I, 0%), ankle sagittal plane angle

at initial contact (SMD, 0.66; 95% CI 0.34-0.98; P <0.0001; 12, 0%), and knee sagittal plane angle

at toe-off (SMD, 0.39; 95% Cl 0.04-0.73; P =0.03; I?, 46%) were observed when the patients wore
AFOs. Stride time, body sway, and hip sagittal plane angle at toe-off were not significantly improved
(p=0.74, p=0.07, p=0.07, respectively). Among these results, the FAC score showed the most
significant improvement, and stride time showed the lowest improvement. AFQ 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.

= AFO improved gait speed, cadence, step length, and




Selection of orthosis according to clinical features

foot drop
knee collapse
equinovarus + genu recurvatum



Foot drop

= Ankle dorsiflexsor weakness
Foot drop in swing
1 Initial contact with forefoot

Foot-flat as foot dorsiflexed by weight

= Compensatory strategies : hip hike, vaulting, circumduction, steppage gait



one-piece AFO

= Posterior leaf spring AFO
= Traditional

= (Dynamic) AFO
= DynaAnkle® : control rotation
=  AFO Dynamic®, WalkOn® : carbon

= Material : Carbon
= strong, lightweight, energy-storing

= Shape : medial or lateral strut / anterior shell J
» |ess visible in shoe, fit inside any shoe




= TurboMed®

=  Foot-up®
= Foot-wrap




articulated AFO with double adjustable ankle joint

= Plantarflexion resisting spring or stop/block at appropriate angle (typically 90°)




FES (functional electrical stimulation)

= Worn around calf, stimulate peroneal nerve
= Controll : instrunmented foot plate, accelerometer, or microprocessor

= Advantages : greater option for shoe wear, cosmesis, improve muscle strength

= but. Control only swing phase




FES vs AFO

Review (2018)
8 papers
FES = AFO

. walking speed after 4-6 weeks’ use

J Rehabil Med 2018; 50: 129-139

REVIEW ARTICLE

‘.) Check for updates

FUNCTIONAL ELECTRICAL STIMULATION AND ANKLE FOOT ORTHOSES PROVIDE
EQUIVALENT THERAPEUTIC EFFECTS ON FOOT DROP: A META-ANALYSIS
PROVIDING DIRECTION FOR FUTURE RESEARCH*

Sarah PRENTON, BSc?, Kristen L. HOLLANDS, PhD?, Laurence P. J. KENNEY, PhD* and Pornsuree ONMANEE, PhD*
From the 'University of Huddersfield, School of Human and Health Sciences, Department of Health Sciences, Health and Rehabilitation
Division and *University of Salford, School of Health Sciences, Salford, UK

To pare the
trial for effects on of
and ankle foot ort-
hoses for foot drop caused by central nervous sys-
tem conditions.

Data sources: MEDLINE, CINAHL, Cochrane Central
Register of Controlled Trials, REHABDATA, PEDro,
NIHR Centre for Reviews and Dissemination, Scopus
and clinicaltrials.gov.

Study One titles/abst-
racts. Two d then the
full articles.

Data One data, an-
other screened for accuracy. Risk of bias was asses-
sed by 2 using the

Risk of Bias Tool.

Data synthesis: Eight papers were eligible; 7 invol-
ving participants with stroke and 1 involving partici-
pants with cerebral palsy. Two papes reporting dif-
ferent measures from the same trial were grouped,
in 7
trials (n=464). Meta-analysis of walking speed at
final assessment (p=0.46), for stroke participants
(p=0.54) and after 4-6 weeks’ use (p=0.49) sho-
wed equal improvement for both devices.
C i F | and
ankle foot orthoses have an equally positive thera-
peutic effect on walking speed in non-progressive
central nervous system diagnoses. The current ran-
trial base does not
show this imp into the
user’s own environment or reveal the mechanisms
that achieve that change. Future studies should fo-
cus on measuring activity, muscle activity and gait
kinematics. They should also report specific device
details, capture sustained therapeutic effects and in-
volve a variety of central nervous system diagnoses.

Key words: electric stimulation therapy; foot orthoses;
walking; foot drop; central nervous system; therapeutic ef-
fects; systematic review; meta-analysis.

Accepted Sep 29, 2017; Epub ahead of print Nov 17, 2017
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*+Some of this material was presented as a poster on 25-29 June 2017
at the International Society of Posture & Gait Research (ISPGR) World
Congress in Fort Lauderdale. FL, USA.

[ address: Sarah Prenton, Room RG/23, Ramsden Buil-
ding University of Huddersfield, Queensgate, Huddersfield, West York-

shire, HD1 3DH UK. E-mail: s, @ ac.uk

Foot drop is a common motor impairment associated
with many central nervous system (CNS) condi-
tions (1). An estimated 20-30% of stroke survivors
experience foot drop: thus approximately 240,000
360,000 people might be living with it in the UK
alone (2). Foot drop is an abnormal activation of the
musculature of the lower limb, resulting in inefficient
foot clearance during swing (3) and reduced stability
in stance (4). These impairments negatively impact the
function of walking, which may restrict participation
in many aspects of life.

There are 2 demonstrably effective orthotic interven-
tions for foot drop: ankle-foot orthoses (AFO) (5-9)
and functional electrical stimulation (FES) devices
(10). AFOs address foot drop by changing the effective
stiffness and neutral point of the ankle joint (11). FES
devices stimulate lower motor neurones, in this case the
common peroneal nerve, to assist muscle contraction
over appropriate phases in the gait cycle (12).

Recent randomized controlled trials (RCT) have
sought to compare the direct effects of using each
device on various walking behaviours (13, 14). These
comparisons have been made both with and without
the devices being worn. at the point of provision and at
various time-points after a period of use (15). Clinically
the devices are commonly prescribed as orthotics for
long-term use (16): the difference between walking
behaviours without the device at baseline and walking
with the device being worn after a period of use is
called the combined-orthotic effects (14). RCTs (14.
17-19) reporting these effects have found that both
devices achieve the same improvement at various
time-points up 12 months (18). The combined results
of individual RCTs, demonstrating equal combined-
orthotic effects of AFO and FES. have also been
confirmed in a recent meta-analysis (15). However,
given the clinical importance of attempting to achieve
therapeutic benefits (20, 21) (i.e. improvement in mea-
sured walking behaviours without a device being worn
relative to baseline, called the therapeutic effects (13)),
further work is required to establish whether there are
differences in the therapeutic effects of the 2 devices.

This is an open access article under the CC BY-NC license. www.medicaljournals.se/jrm

Journal C © 2018 ion of

ISSN 1650-1977 doi: 10.2340/16501977-2289



Implanted FES (ActiGait®)

=  Cuff electrode : 4-channel stimulation for the peroneal nerve
= External control unit with antenna : on/off, stimulation intensity

= Heel switch : control the timing of the stimulation

O PLOS|ONE

= One-year follow up

» increased dorsiflexion angle at initial contact without stimulation  ressouemas _
The long-term effects of an implantable drop

" Nno improvement in gait speed foot stimulator on gait in hemiparetic patients

Agnes Sturmag 23, Othmar ied*, Timothy H: hrl?, C 1s Ambrozy*?,
Stefan Salminger™®, Laura A. Hruby"®, Johannes A. Mayer', Kirsten Gotz-Neumann’,
Richard Crevenna®, Michaela M. Pinter®®, Oskar C. Aszmann'°*

1 Christian Doppler Laboratory for Restoration of Extremity Function, Medical University of Vienna, Vienna,
Austria, 2 Master's Degree Program Health Assisting Engineering, University of Applied Sciences FH
Campus Wien, Vienna, Austria, 3 Department of Bioengineering, Imperial College London, London, United
1 Kingdom, 4 Department of Physical Medicine, Rehabilitation and Occupational Medicine, Medical University
of Vienna, Vienna, Austria, 5 Division of Plastic and Reconstructive Surgery, Department of Surgery, Medical
University of Vienna, Vienna, Austria, 6 Department of Orthopaedics and Trauma Surgery, Medical
University of Vienna, Vienna, Austria, 7 Observational Gait Instructor Group (O.G.|.G.), Los Angeles, United
States of America, 8 Department for Clinical Neurosciences and Preventive Medicine, Danube-University
Krems, Krems, Austria, 9 Neurological Rehabilitation Center Allentsteig, Allentsteig, Austria

Check for
updates

* oskar.aszmann @ meduniwien.ac.at




Knee collapse

Plantar flexors (soleus)

Dorsiflexion and hip extensors
u At Stan Ce p h ase knC::fstien)gon extending the knee

= Ankle plantarflexor weakness
= Quadriceps weakness
= or Both

Weakened soleus
unable to decelerate
dorsiflexion

Body weight Body weight

-> Orthosis to block dorsiflexion (block tibial progression)



AFO

Articulated AFO with dorsiflexion stop
» double-adjustable ankle joint : allow fine tuning of ankle alignment

Rigid plastic AFO
» thickness, stiff plastic, corrugation, carbon composite inserts or carbon laminate

Hinged AFO
» Jock hinge = unlock with plantarflexor motor recovery

Ground reaction AFO

= Dblock dorsiflexion-GRF in front of knee center-create extension moment-prevent knee collapse
= original ground reaction AFO : designed in plantarflexion. difficulty with tibial progression
= modern ground reaction AFO : 5° dorsiflexion to help tibial progression



KAFO

= |mprove postural alignment and enable better weight bearing in early stage of rehab
= KAFO - AFO : by removing knee upright

J.Phys. Ther. Sci. 31: 127-131, 2019

- Aticle e

= participants - mean post-stroke interval 26.8day Original Article o

- unstable knee and ankle joint Early effects of a knee-ankle-foot orthosis on
static standing balance in people with subacute

- insufficient with AFO stroke

TomomrIro Ota, MS! 2", Hirovukr Hasamate, PhD?, NaTsukt Sanizu, MS! 2|
. . . L. MiITSUNOBU YaTsuNami, PhD?
. d gasp b d
Stan as I O n aS OS S I I e I n Varl o u S CO n Itl o n Y Department of Health Science, Graduate School, Kyorin University: 5-4-1 Shimorenjaku, Mitaka,
Tokyo 181-8612, Japan

1 2 Hatsudai Rehabilitation Hospital, Japan
(Ste p b aS e WI d t h ] tan d e m Stan C e 1 eye O p e n/C I OS e) 3 Department of Physical Therapy, School of Health Science, Kverin University, Japan

= within one week after providing KAFO

Abstract.  [Purpose] The purpose of this study was to evaluate the early effects of a knee-ankle-foot orthosis on

R R R . . static standing balance in people with subacute stroke. [Participants and Methods] Timed static standing balance in

(S prl n g aSS | Sted exte n Sl O n kn e e J Ol nt & K I e n y4 ak an kl e JOl nt) four standing conditions (feet apart with eyes open, feet apart with eyes closed, feet together with eyes open. and

tandem stance with eyes open) was assessed in 29 inpatients (mean age: 67.3 + 13.3 years) with subacute stroke with

and without a knee-ankle-foot orthosis on the paretic lower limb. [Results] In the group of participants who were

unable to stand without a knee-ankle-foot orthosis, the proportion of participants who were able to stand with a

knee-ankle-foot orthosis was significantly increased in the following conditions: feet apart with eyes open and feet

H H H apart with eyes closed. In the group of participants who were able to stand without a knee-ankle-foot orthosis, the

9 I m p rove d Statl C Stan d I n g b a.I a.n Ce mean duration of time for which the participants with a knee-ankle-foot orthosis were able to stand was significantly

longer than that for those without a knee-ankle-foot orthosis for all standing conditions. [Conclusion] A knee-ankle-
foot orthosis may be a useful assistive device to support static standing balance for people with subacute stroke.

Key words: Stroke, Knee-ankle-foot orthosis, Static standing balance

(This article was submitted Sep. 13, 2018, and was accepted Nov. 2, 2018)



KAFO

Locking knee

maximum stability

Extension assist knee

assist knee extension during swing phase
not prevent knee flexion

SPEX® knee
GX-knee®
Levitation® knee brace




KAFO

=  Stance control mechanism

= Ankle activated
= terminal swing full extension-lock the knee for stance
= terminal stance ankle dorsiflexion-unlock the knee for swing

= Weight activated

= instrumented footplate
» (ait activated -
= pendulum, accelerometer, inclinometer
=  SP2 system®, FreeWalk® ‘ |
_4 %-

= E-mag®, C-brace® : with microprocessor

by




Hypertonic ankle plantarflexor + Knee hyperextension

= a.k.a. Spastic gait pattern
= Common gait pattern in choric phase of stroke

= |ncreased plantarflexor tone
= difficulties on both swing and stance phase
» foot remain plantarflexed during stance
— full contact only at persistent knee extension, hyperextension or midfoot collapse




Knee hyperextension

= Direct control (X)

= Knee orthosis
= KAFO

= Indirect control (O)
= Prevent plantarflexion with AFO — control knee hyperextension
= Angle of dorsiflexion : 5~10°
= Angle of dorsiflexion < Angle of inclination of the tibia

- Rigid plastic AFO
- Articulated AFO with plantarflexion stop




Rigid plastic AFO

To overcome high plantarflexion moment

= Adequate stiffness

» stiff plastic (such as polypropylene)

= anterior trim lines

= corrugation

» reinforcements of cabon composite material

= Ankle strap : required to maintain foot position

= Extending foot plate to end of toes : in presence of tonic toe flexion reflex

= |f AFO must be made in plantarflexion (contracture, sustained ankle clonus)’

. angle of tibial inclination can be achieved by varying heel height or heel wedge
. heel lift on the contralateral shoe



Articulated AFO with plantarflexion stop

=  Allow dorsiflexion

= Benefit only with adequate dorsiflexion range (GCM length)

» Dorsiflexion with short GCM : knee go early and excessive stance phase flexion
= To stretch GCM

= GCM cannot be lengthened with dorsiflexion allowing AFO
use extension of knee in late stance - orthosis should be designed to block dorsiflexion




= Review (2018)
=  Articulated vs Non-articulated

= Total 27 article
= 20 - chronic phase of stroke patient (> 6 months)
= 5 - subacute phase (3~6 months)
= 2 - acute phase (< 3 months)

= Alltypes of AFOs : positive effects on ankle kinematic
in loading response and swing phases, but not on
knee in swing phase

= Articulated AFO : better effects on preventing ankle
plantarflexion by providing dorsiflexion assisting force

= Assessed immediate or short-term effects only

Gait & Posture 62 (2018) 268-279

Contents lists available at ScienceDirect : li ‘ll’l‘

Gait & Posture I]U\Tl i)

journal homepage: www_elsevier.com/locate/gaitpost

Review

Effect of different designs of ankle-foot orthoses on gait in patients with m

stroke: A systematic review

Aliyeh Daryabor®™<, Mokhtar Arazpour™™*, Gholamreza Aminian®

“ Pediatric Neurorchabilitation Resoarch Genter, University of Social Welfare and Rehabilitation Sciences, Tebran, fran
¥ Orthotics and Prasthetics Department, University of Social Welfare and Rehabilication Sciences, Tebran, fran

© Student research commute, University of Social Welfare and Rehabiliation Sciences, Tefran, Iran

ARTICLE INFO ABSTRACT

Keywords Background: Ankle foot orthoses (AFOs) are used to improve the gait of patients with stroke.

Orthasis Research question: The current review aimed at evaluating the efficacy of different designs of AFOs and com-
AFO parison between them on the gait of individuals with hemiplegic stroke.

Ankle foot orthosis

Methads: The search strategy was based on the population intervention comparison outcome (PICO) method. A

e search was performed in PubMed, 1SI Web of Knowledge, Scopus, Science Direct, and Google Scholar databases
Hriplegia Resulis: A total of 27 articles were found for the final evaluation. Al types of AFOs had pusitive effects on ankle
Stroke kinematic in the first rocker and swing phases, but not on knee kinematics in the swing phase, hip kinematics or

the third rocker function. All trials, except two, assessed immediate or short-term effects only. 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.

Significance: 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

1. Introduction

Stroke (cerebrovascular accident) is one of the main causes of
mortality through the world (1]. Individuals with stroke and other
neurological disorders have reduced walking capacity, which has a
great impact on the daily life. Subjects’ gait following the stroke is
characterized by reduced walking speed., increased energy cost, asym-
metry, foot drop, and insufficient muscle activity in the stance phase
[2-6]. Regaining independent safe mobility is the frequent aim of
stroke rehabilitation and an ankle-foot orthosis (AFQ) is often used to
improve mobility and balance as a part of this program [7].

Almost all the AFO designs reviewed in this paper limit plantar
flexion with the extent of dorsiflexion depending on the design. In
general, there are 3 types of AFOs: passive, semi-active, and active.
Active and semi-active AFOs contain onboard power source, sensors,
control systems, and actuators. Among these AFOs, passive de’
the most popular daily-wear device due to its durabi
of the design. Passive devices are 2 types:
lated. Non-articulated AFOs are usually 1 piece, made of lightweight

thermoplastic or thermoformable materials, and encompass the dorsal
part of the leg and bottom of the foot. These non-articulated AFOs in-
clude: posterior leaf spring AFO (PLS AFO), carbon fiber AFO (CAFO),
rigid AFO (RAFQ), anterior AFO (AAFO), and dyna
AFO. Passive articulated AFOs have different desi
joints with a variety of hinges, flexion stops, and stiffness control ele-
ments such as spring and oil damper. These AFOs include: plastic or
metal AFO with plantarflexion stop and dorsiflexion free (AFO-PS),
chignon AFO and oil-damper AFO (AFO-OD) [8].

The only other systematic review of the effects of AFOs in stroke
also reported a bene! effect on gait [9-11]; however, it did not
compare different designs, define optimal designs, and establish algo-
rithms to effectively select the optimal design of AFO for the patients
with stroke and different levels of injury. Thus, the current review
aimed at conducting a systematic review to determine the effect of
different designs of AFO on the gait parameters (in terms of kinematies,
kinetics, and muscle activity) in adults with stroke. Specifically, the
current review addressed the following questions: [1] Effect of the non-
articulated AFOs on the gait function of patients with stroke. [2] The

Abbreviations: AFO, ankle-foot arthosis; PLS AFO, posterior leaf spring AFO; CAFD, carbon fiber AFO; RAFO, rigid AFO; AAFO, anterior AFD; AFO-PS, hinged plastic or metal AFO with

plantarflexion stop and dorsiflexion free; AFO-OD, cil-damper AFO; PSw, preswing; LR,

loading
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= More choices
= Advances in manufacturing technology
= New materials and shapes

= High technology such as microprocessor

= The more you know, the better you can choose



