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Abstract

Background- Cerebral palsy is a permanent and non-progressive group of disorders in the development
of movement and posture causing functional and activity limitations. Children with cerebral palsy have
dorsiflexor weakness and ankle deformity, which negatively affect their gait. This study mainly focuses on
facilitation of dorsiflexors to improve gait. Facilitatory technigues are useful for facilitation and enhancement
of muscle activity to achieve improved motor control.

Objective: To find effect of ankle dorsiflexors facilitation on gait in cerebral palsy.

Material and Methodology- In this pre-post interventional study 25 cerebral palsy children with gait
abnormalities were included. Treatment protocol including facilitatory techniques was set for 6 weeks. After
pre-post assessment data was analysed by using appropriate statistical techniques.

Result- According to this study there is an improvement in gait parameters and ankle joint range of motion
with P value <0.0001, which considered extremely significant. This indicates an overall improvement in gait
of children with cerebral palsy.

Conclusion- This study concludes that facilitation of dorsiflexors is beneficial for improving gait in cerebral

palsy children.
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Introduction

Cerebral palsy is a group of permanent movement
disorders caused by abnormal development or damage to
the brain. It occurs during pregnancy, during childbirth
or shortly after birth!. It is the most prevalent physical
disability originating in childhood® ® A diagnosis of
cerebral palsy is often made based on the abnormal
muscle tone or posture, delayed motor milestones, or the
presence of gait abnormalities> *
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Signs and symptoms can vary greatly in cerebral
palsy children. Movement and coordination problems
associated with cerebral palsy includes- abnormal
tone, involuntary movements, lack of balance, rigidity,
delayed milestones, excessive drooling, difficulty with
fine motor skills, difficulty in walking, etc.’ However ,
as child gets older some symptoms might become more
or less apparent. And muscle shortening and muscle
rigidity can worsen if not treated properly. The hallmark
of cerebral palsy is a motor control deficit that differs
in distribution, presentation, as well as severity across
children. Promoting, improving or restoring the ability to
walk is the most common goal in neurological physical
therapy>: 6.

Cerebral show complex and
heterogeneous that gait
deviations. They are primarily related to deficits such as

palsy children

motor disorders causes
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muscle spasticity, muscle weakness and loss of selective
motor control, and secondary deficits such as muscle
contractures and bony deformity’ Foot drop and toe
walking are among the most frequent clinical problems
in children with cerebral palsy. The main underlying
cause of these problems is reduced force in the ankle
dorsiflexors and reduced motor control”- &,

Management of gait deviations in cerebral palsy is
complex and requires early identifications and better
understanding of the gait deviations® Cerebral palsy
present various possible combinations of impairments
that can be managed by numerous types of treatments.

Physiotherapy is certainly the most common treatment”
10

One of the major goals of physical therapy for
children with cerebral palsy is to promote independent
mobility. To accomplish this, children must have
adequate active range of motion which is not hindered
by spasticity, dystonia or contracture, sufficient strength
to maintain body weight support, and motor control
abilities to allow them to advance their limbs forward to
take steps in an effective and efficient manner. The speed
and energy costs of walking are also major factors in
how functional the gait pattern will be for an individual
child’. Intense task specific training has been shown to
be effective in several neurological populations as well
as cerebral palsy® '

Walking is essential for activities of daily living
and social participation’ Depending on the severity of
gait impairment children with cerebral palsy are subject
to different types of functional limitations and these
functional limitations pose adverse effects on their
health related quality of life!> 13, Because of the impact
of gait abnormalities on participation and quality of life,
the main focus of physical therapy interventions is often
on improving gait'* 13

Equinus or foot drop is a common deformity in
children with cerebral palsy which occurs due to reduced
motor control of ankle dorsiflexors'®. Facilitation
and enhancement of muscle activity to achieve motor

control are the key to many of the techniques used in

neurological rehabilitation, it is a system of therapeutic
exercises enhanced by cutaneous stimulation for patients
with neuromuscular dysfunctions!”.

Facilitation of dorsiflexors can be done to achieve
improved motor control of ankle joint and to improve
or initiate gait. It includes various proprioceptive
manoeuvres like positioning, joint
stretch and resistance, the more emphasis is given on
exteroceptive applications such as tapping, brushing,

icing, pressure and vibration in order to achieve optimal
17,18

compression,

muscular action

Material and Methodology

An experimental study was conducted with a sample
size of 25. An ethical clearance certificate was obtained
by Institutional Ethical Committee. The population
under study is the cerebral palsy children with gait
abnormality and/or dorsiflexor weakness. The study
sample included individuals within the age group of 5 to
15 years. Subjects were chosen according to the inclusion
and exclusion criteria. The motive and procedure of the
study was thoroughly explained to them. Appropriate
consent was taken from the guardians of the participants.
A pre-assessment was taken by using gait parameters
and range of motion. The patient underwent treatment
using facilitatory techniques to ankle dorsiflexors to
improve motor control and to train the gait, which
included joint positioning, joint compression, stretch,
resistance and various exteroceptive applications such
as tapping, brushing, icing, pressure and vibration.
The treatment was given for 6 weeks, 3 days/week for
duration of 40min/session. After 6 weeks of treatment
protocol, post assessment was taken by using outcome
measures to study the level of improvement. According
to the result obtained a conclusion was given.

Statistacal Analysis and Results

Statistical analysis of the recorded data was done.
Study design is pre and post. Arithmetic mean and
standard deviation was calculated for each outcome
measure. Paired T test was done. The study has P value
<0.0001 and is extremely significant.



732

Indian Journal of Forensic Medicine & Toxicology, July-September 2020, Vol. 14, No. 3

MEAN OF ANKLE JOINT (DORSIFLEXION)

15

10

5

0

ANKLE JOINT ROM (DORSIFLEXION)
B PREASSESSMENT  mPOSTASSESSMENT
Figure 1:
MEAN OF GAIT PARAMETERS
80
70
60
50
40
30
20
10
STRIDE LENGTH STEP LENGTH STEP WIDTH
B PREASSESSMENT  mPOSTASSESSMENT
Figure 2:
Discussion children and also a cause for the gait abnormalities. This

Cerebral palsy is one of the prevalent movement
disorder originating in childhood. Although the condition
is non-progressive, the musculoskeletal impairments
and functional limitations associated with cerebral palsy
are indeed progressive if not treated. Equinus or foot
drop is one of the common deformity in cerebral palsy

deformities occurs due to loss of motor control, muscle
shortening and contractures of ankle dorsiflexors.
Improving gait and promote independent mobility
is most common motor goals in neurorehabilitation.
To achieve this, children must have adequate range
of motion, muscle strength to maintain body weight.
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Facilitation of dorsiflexors can be performed to improve
ankle joint range of motion, to correct the deformity, to
gain motor control and to improve or initiate gait.

In this study we wanted to determine whether
facilitation of ankle dorsiflexors is effective for
improving gait in cerebral palsy children. This study was
completed with 25 cerebral palsy children of both sexes
who were between the age group of 5 and 15 years with
dorsiflexor weakness.

Applying facilitatory techniques to ankle dorsiflexors
might have improved motor control and gait, which
included various proprioceptive manoeuvres such as
joint positioning, joint compression, stretch, resistance
and exteroceptive applications such as tapping, brushing,
icing, pressure and vibration.

Facilitatory techniques is useful to achieve improved
motor control. Joint positioning is used widely to
prevent joint contracture and to depress unwanted reflex
activity. Proprioceptors are involved with the awareness
of joint position and movement which are stimulated
by joint compression. Joint compression facilitates
posture extensors which are needed to stabilise the
body. Stretching achieves its effect via stimulation of
muscle spindle primary endings which results in reflex
facilitation of the muscle. Resistance is used to improve
strength and achieve sustained muscle contraction.

The maximum importance is given on exteroceptive
applications. Three to five taps over muscle belly is used
to assess reflex activity with brisk muscle contraction.
While brushing and icing are used to facilitate movement
response and enhance static hold. By using vibration and
pressure sustained muscle contraction can be achieved.

The ankle range of motion assessment and gait
parameter assessment score as shown in figure 1 and
2 respectively indicates improvement in gait with P
value <0.0001, which considered extremely significant.
According to the data analysis study concludes that ankle
dorsiflexors facilitation is beneficial for gait in cerebral
palsy children.

Conclusion

This study concludes that facilitation of dorsiflexors
is beneficial for improving gait in cerebral palsy
children. The data analysis shows an improvement in
gait parameters and ankle joint range of motion, thus
resulting in an overall progression in gait.

Conflict of Interest: The authors declare that there
is no conflict of interest.

Ethical Clearance: An ethical clearance certificate
was obtained from the Institutional Ethical Committee
Krishna Institute of Medical Sciences Deemed to be
University, Karad.

Acknowledgement: The authors would like to
express their special gratitude towards all the patients
that participated in the study. We would also like to thank
our families and institution for their everlasting support
which enabled us to continue our research activities.

Source of Funding: Self.

References

1.  Article title:Cerebral palsy
Website title:En.wikipedia.org

URL:https://en.wikipedia.org/wiki/
Cerebral _palsy

2. Damiano DL, Alter KE, Chambers H. New clinical
and research trends in lower extremity management
for ambulatory children with cerebral palsy.
Physical Medicine and Rehabilitation Clinics. 2009
Aug 1;20(3):469-91.

3. Oskoui M, Coutinho F, Dykeman J, Jett¢é N,
Pringsheim T. An update on the prevalence of
cerebral palsy: a systematic review and meta-
analysis. Developmental Medicine & Child
Neurology. 2013 Jun;55(6):509-19.

4. Zhou J, Butler EE, Rose J. Neurologic correlates
of gait abnormalities in cerebral palsy: implications
for treatment. Frontiers in human neuroscience.
2017 Mar 17;11:103.

5. Article title: Cerebral palsy - Symptoms

and causes
Website title: Mayo Clinic
URL: https://www.mayoclinic.

org/diseases-conditions/cerebral-palsy/
symptoms-causes/syc-20353999

6. Damiano DL, Alter KE, Chambers H. New clinical
and research trends in lower extremity management
for ambulatory children with cerebral palsy.
Physical Medicine and Rehabilitation Clinics. 2009
Aug 1;20(3):469-91.

7. Willerslev-Olsen M, Petersen TH, Farmer SF,



734

10.

11.

Indian Journal of Forensic Medicine & Toxicology, July-September 2020, Vol. 14, No. 3

Nielsen JB. Gait training facilitates central drive to
ankle dorsiflexors in children with cerebral palsy.
Brain. 2015 Jan 25;138(3):589-603.

Fowler EG, Staudt LA, Greenberg MB. Lower-
extremity selective voluntary motor control in
patients with spastic cerebral palsy: increased distal
motor impairment. Developmental Medicine &
Child Neurology. 2010 Mar;52(3):264-9.

Armand S, Decoulon G, Bonnefoy-Mazure A. Gait
analysis in children with cerebral palsy. EFORT
open reviews. 2016 Dec;1(12):448-60.

Wingstrand M, Higglund G, Rodby-Bousquet E.
Ankle-foot orthoses in children with cerebral palsy:
a cross sectional population based study of 2200
children. BMC musculoskeletal disorders. 2014
Dec;15(1):327.

Hoare BJ, Wasiak J, Imms C, Carey L. Constraint-
induced movement therapy in the treatment of the
upper limb in children with hemiplegic cerebral
palsy. Cochrane Database of Systematic Reviews.
2007(2).

12. Liptak GS, O’Donnell M, Conaway M, Chumlea

13.

WC, Worley G, Henderson RC, Fung E, Stallings
VA, Samson-Fang L, Calvert R, Rosenbaum P.
Health status of children with moderate to severe

cerebral palsy. Developmental medicine and child
neurology. 2001 Jun;43(6):364-70.

Ozdemir OC, Tezcan S. Quality of Life in Children
with Cerebral Palsy. Well-being and Quality of
Life: Medical Perspective. 2017 Sep 6:113.

14.

15.

16

17.

18.

19.

Moreau NG, Bodkin AW, Bjornson K, Hobbs
A, Soileau M, Lahasky K. Effectiveness of
rehabilitation interventions to improve gait speed
in children with cerebral palsy: systematic review
and meta-analysis. Physical therapy. 2016 Dec
1;96(12):1938-54.

Wu M, Kim J, Arora P, Gaebler-Spira DJ, Zhang
Y. Effects of the Integration of Dynamic Weight
Shifting Training Into Treadmill Training on
Walking Function of Children with Cerebral
Palsy: A Randomized Controlled Study. American
journal of physical medicine & rehabilitation. 2017
Nov;96(11):765-72.

. Horsch A, Go6tze M, Geisbiisch A, Beckmann N,

Tsitlakidis S, Berrsche G, Klotz M. Prevalence and
classification of equinus foot in bilateral spastic
cerebral palsy. World Journal of Pediatrics. 2019
Mar 4:1-5.

Article title: Neurology
Treatment Techniques, Website
title: Physiopedia, URL: https://

www.physio-pedia.com/Neurology
Treatment Techniques#cite note-PMNC-1
Umphred DA, McCormack GL. Classification of
common facilitatory and inhibitory treatment
techniques. InNeurological rehabilitation 1990 (pp.
111-161). St. Louis: CV Mosby Company.
Wilkinson MJ, Menz HB. Measurement of gait

parameters from footprints: a reliability study. The
foot. 1997 Mar 1;7(1):19-23.



