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The effects of cycling with and without functional electrical stimulation on lower limb dysfunction

in patients post-stroke: A systematic review with meta-analysis.
Shariat A, Najafabadi MG?, Ansari NN'3, Cleland JA*, Singh MAF®®, Memari AH?, Honarpishe R3, Hakakzadeh A', Ghaffari MS', Naghdi S'3.

+ Author information

Abstract
BACKGROUND: One of the leading causes of disability in the world with enormous economic burden is stroke.

OBJECTIVE: To quantify the effectiveness of different protocols of cycling with/without functional electrical stimulation on functional mobility
after stroke.

METHODS: Multiple databases were searched till 2018. Data extraction was performed using a pre-determined data collection form. The
quality of the evidence was evaluated using the Grading of Recommendations Assessment, Development and Evaluation.

RESULTS: A total of 14 trials satisfied eligibility criteria and were included. Cycling had a positive effect on the 6-meter walking test
performance (SMD, 0.41; 95% CI, 0.11 -0.71; 12=0% ) compared with no or placebo intervention (control). Compared with control, cycling
had a positive effect on 10-meter walking speed (SMD, 0.30; 95% CI, 0.05-0.55; 12=0% ), and on balance based on the Berg score (SMD,
0.32; 95% CI, 0.06 -0.57; 12=49% ). Cycling with functional electrical stimulation had a positive effect on balance (SMD, 1.48; 95% CI, 0.99
-1.97; 12=91% ) compared with cycling alone.

CONCLUSIONS: It appears that cycling has a positive effect on walking speed, walking ability and balance. Functional electrical stimulation
combined with cycling has positive effects on balance beyond cycling alone.

KEYWORDS: Meta-analysis; cycling; disability; functional electrical stimulation; lower limb; stroke
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excessive plantar flexion during the stance phase, associated with genu rd®rvatum. [Participants and Methods] In total, 12 stroke patients
were recruited. We measured changes in knee and ankle joint angles, gait speed, and step and stride length during the gait cycle during
barefoot walking, walking while wearing an AFO, and walking after FES application; we used a three dimensional gait analysis system.
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response compared to AFO and barefoot walking. AFO walking was associated with a significant difference in peak ankle dorsiflexion during Effects of a knee-ankle-foot orthosis on gait
swing compared to barefoot walking. [Conclusion] FES afforded kinematic advantages to the ankle and knee joints compared to AFQ in biomechanical ! [Clin Biomech (Bristol, Avon). .. ]
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INTRODUCTION

The rendering of realistic images in computer grt
objects reflect light. The reflectance model must |
spatial distribution of the reflected light. The mo
aspects of image synthesis, such as the surface ge
hidden surface algorithm.

Most real surfaces are neither ideal specular (
diffuse (Lambertian) reflectors. Phong [14, 15] p1
computer graphics that was a linear combination o
The specular component was spread out around
a cosine function raised to a power. Subsequently
together with a specular reflection model from [:
specular peaks that occur when the incident light

or (¢ ) R (J88A-1)

This paper is a revision of a paper that appeared in Computer
This work was supported in part by the National Science Fou
Authors” addresses: R, L. Cook, Lucasfilm Ltd., P.O. Box 2009,
Sibley School of Mechanical and Aerospace Engineering, Con
Permission to copy without fee all or part of this material is g
made or distributed for direct commercial advantage, the AC
publication and its date appear, and notice is given that copy
for Computing Machinery. To copy otherwise, or to rep
permission.



Mouse Dictionary

L. Intensity of the reflacted ambiant tight| e oV .cls ¥,
k Extinetion coefficient - 7

L Unit vector in the dirsction of a light

m oot mean square sope of facets

N Unit surface narmal dex. £55

n Index uf refrastion

Fia Ambieni reflectance

R Toual bidirectional reflectance

Ry Diffuse bidirectional refeciance

L Sl e Bkl vt s reflt mies

PDEjst #lA#EhHht 2

pdf% 7' 7 ¥ TF FbLoHHYET, chEEAEDE S EMouse
Dictionafy""' Hpdfici LT NB LS kY £ L7,

Trace-based Just-in-Time Type Specialization for Dynamic
Languages

Andreas Gal® ', Brendan Exch®, Mike Shaver*, David Amnderson®, David Mandelin®
Muohammud R. Hay al”, Blike Kaplan®, Graydon Hoare®, Boris Zharsky”, Jason Orendor(T™,
Jesse Ruderman®, Edwin Smith® | Rick Reivmaer® , Michael Bebenita ', Mason ('h:mj_:' #, Michacl Franz

Marilla Corporstion*
{gal brendan, shaver .danderson,deandelin, arbkap, graydon, bz, jorendorf{ , jredernanjGeorilla. con

Adobe Corporatian

| edvsmith, rreitsai }Sadobe . com
Imed Cowrpocation”
[mobasmad, r haghighat |Gintel . con

Umiversity of Califormia, brvine
{=bebenit, changs, {rasz)uci . edu

Abstract

Drpmarmi sages such w bavaScript see
il s albs bumedl nmee Rinee an sna




< C @& mozilla.github.io/pdf.js/web/viewer.html

D 43 1 /14 e = e

“*

Trace-based Just-in-Time Type Specialization for Dynamic
Languages

Andreas Gal*t, Brendan Eich*, Mike Shaver*, David Anderson*, David Mandelin®,
Mohammad R. Haghighat®, Blake Kaplan*, Graydon Hoare*, Boris Zbarsky*, Jason Orendorff*,
Jesse Ruderman*, Edwin Smith”, Rick Reitmaier™, Michael Bebenita®, Mason Chang*#, Michael Franz "
Mozilla Corporation®
{gal ,brendan,shaver,danderson,dmandelin,mrbkap,graydon,bz, jorendorff, jruderma.n}mozilla .com

Adobe Corporation™
{edwsmith,rreitmai}@adobe.com

Intel Corporation®
mohammad .r.haghighat ;@intel.com
: ghig

University of California, Irvine'
{mbebenit,changm,franz}@uci.edu

Abstract and is used for the application logic of browser-based productivity
applications such as Google Mail, Google Docs and Zimbra Col-
laboration Suite. In this domain, in order to provide a fluid user
experience and enable a new generation of applications, virtual ma-
chines must provide a low startup time and high performance.
Compilers for statically typed languages rely on type informa-
tion to generate efficient machine code. In a dynamically typed pro-
gramming language such as JavaScript, the types of expressions
may vary at runtime. This means that the compiler can no longer

Dynamic languages such as JavaScript are more difficult to com-
pile than statically typed ones. Since no concrete type information
is available, traditional compilers need to emit generic code that can
handle all possible type combinations at runtime. We present an al-
ternative compilation technique for dynamically-typed languages
that identifies frequently executed loop traces at run-time and then
generates machine code on the fly that is specialized for the ac-
tual dynamic types occurring on each path through the loop. Our
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stroke
1.3. Pathophysiology and risk factors: and the superior aspect of the humeral hed (AU - B2 - €052Em) 1—151 ,—&115
The shoulder complex consists of four separate joints, i | (+of+&) / (HEKT) Bo)Xbhaht

which afford it incredible mobility in all planes of
motion, but at the expense of its stability. The
glenohumeral joint relies on the integrity of muscular
and capsule-ligamentous structures rather than bony
conformation for its stability. The shoulder stability
depends on static and dynamic stabilizers.The static
stabilizers are glenoid labrum, glenohumeral and
coracohumeral ligaments. The dynamic stabilizers
include the deltoid and rotator cuff muscles which work
in a fine balance to elevate the arm and keep the
humeral head in glenoid fossa. During the initial phase
of post stroke hemiplegia, these muscles becomes
flaccid. This low tone makes the surrounding structures
more susceptible to damage and results in altered
alignment of scapula and humerus. During this phase,
dynamic stabilizers are not functioning and reliance is
on static stabilizers, which overstretch due to weight of
the arm in dependent position. The humeral head
displaces inferiorly and anteriorly by a combination of
loss of normal shoulder muscle activity and the weight
of the upper limb secondary to gravitational pull, which
stretches the joint capsule, muscles, tendons and
ligaments. Improper positioning in bed, lack of support
while the patient is in the upright position or pulling on
the hemiplegic arm when transferring the patient can
further contribute to glenohumeral subluxation.
Significant shoulder pain occurs within 6 months after
stroke and there is an increased risk in patients with
shoulder subluxation. Huang et al evaluated shoulders
of post stroke hemiplegic patients with musculoskeletal
ultrasound. They found that acute stroke patients with
poor upper limb motor function were more vulnerable
to soft-tissue injuries during rehabilitation, and a higher
incidence of chotilder ciibliixation and hicher freaiieneyv Fignure 2 DPalnation method tn accece the infarior
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(stroke[tiab] OR “cerebrovascular disease” [tiab] OR hemiplegial[tiab])
AND ( “electrical stimulation” [tiab] ) AND (gait OR walk[tiab])
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