Massage Therapy for Ankle Mobility
and Spasticity in an Adult with Cerebral
Palsy: A Case Report

Spencer Pon, RMTY

'MacEwan University Massage Therapy, MacEwan University, Edmonton, AB, Canada

https://doi.org/10.3822/ijitmb.v18i1.1069

Background: Cerebral palsy (CP) refers
to a group of permanent neurologic dis-
orders associated with injury to the brain
during its development. The most com-
mon type of CP is spastic CP. Individuals
with spastic CP commonly present with
increased deep tendon reflexes, tremors,
muscular hypertonicity, and weakness.
Treatment aims to manage primary and
secondary symptoms of CP and improve
quality of life. Massage therapy has been
shown to improve function and decrease
spasticity in individuals with CP.

Objective: The objective of this study
was to determine the effectiveness of
massage therapy in increasing ankle
mobility and decreasing spasticity in an
adult with spastic CP.

Method: A student massage therapist
at MacEwan University administered
five massage therapy treatments over 6
weeks on a 55-year-old female with spas-
tic diplegic CP who presented with no
active ankle movement and her ankles
rigid in plantarflexion. The treatment
goals were to obtain some ankle mobil-
ity and decrease spasticity in the knee
extensors, which negatively impacted
her ability to don socks and shoes. Prog-
ress was monitored using goniometry
pre- and post-treatment to assess ankle
mobility, and by administering the Modi-
fied Ashworth Scale prior to the third,
fourth, fifth, and final sessions to assess
spasticity. Techniques included static
contact, effleurage, broad compressions,
petrissage, muscle stripping, Golgi ten-
don organ release, muscle approximation,
joint mobilizations, and passive range of
motion.

Results: Ankle mobility increased, and
slight active ankle dorsiflexion and plan-
tarflexion were possible. Spasticity in the
knee extensors decreased, but the change
was not clinically significant.

Conclusion: The results of this study sug-
gest that massage therapy may improve
ankle mobility and decrease spasticity in
an adult with spastic CP.

KEYWORDS: Massage therapy; cerebral
palsy; spasticity; range of motion

INTRODUCTION

Cerebral palsy (CP) refers to a group of
permanent neurologic disorders associ-
ated with injury to the brain during its
development; it is considered the most
common physical disability presenting
in children worldwide.(=3) |In Canada, one
in 400 individuals will be diagnosed with
CP.) Damage to the brain leading to CP
can occur in utero, during the infant’s birth,
or in the early years of life.(l There are four
types of motor abnormalities seen in those
with CP: spasticity, dystonia, athetosis, and
ataxia.) Individuals may be affected by
more than one type of motor impairment;
however, the most prevalent motor impair-
ment is spasticity.® Individuals with spas-
tic CP commonly present with increased
deep tendon reflexes, tremors, muscular
hypertonicity, and weakness.®®) Spastic CP
can affect the upper or lower half of the
body, one side of the body, or all limbs.(1€)
Spastic quadriplegic CP is considered the
most disabling form of CP, with 25% of
those affected requiring total care.® Those
with CP may experience co-morbidities
such as disrupted gastrointestinal function
and growth, sensory impairment, visual
impairment, cognitive impairment, and
epilepsy.*7:8)

The diagnosis of CP is primarily based
on clinical assessment involving reflexes,
monitoring developmental patterns,
reviewing family history, and evaluating
motor function.’® Approximately 50% of
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infants who develop CP have known risk
factors that allow for early diagnosis.(®
Those without identified risk factors are
brought to medical professionals when
parents notice signs such as delayed
or abnormal neuromotor progression,
abnormal muscle tone, or unusual pos-
ture.® Other tools utilized in diagnosing
CP include laboratory tests, computed
tomography, magnetic resonance imag-
ing, and ultrasound.®

There is currently no cure for CP.(8°) Con-
ventional treatment involves a multidisci-
plinary approach to manage primary and
secondary symptoms of CP and improve
quality of life.(6-8) Treatment options may
include occupational, physical, and speech
therapies, and adaptive equipment and
technology.(® Children with CP often
develop secondary musculoskeletal con-
ditions which sometimes require ortho-
pedic surgical procedures such as tendon
releases or transfers and osteotomies.(®10)
Pharmacologic forms of treatment such as
baclofen, benzodiazepines, or intramuscu-
lar injections of botulinum or phenol are
also used to manage spasticity.(©:8)

Complementary and alternative medi-
cine treatments for CP include hyperbaric
oxygen, Adeli suits, patterning, hippother-
apy, craniosacral therapy, acupuncture,
and massage therapy (MT).0112) Current
research has shown that MT has been
utilized to treat spasticity in children
with CP and has demonstrated positive
results.(213-15)

This case study adds to the body of
research on the effects of MT in adults with
CP. It is unique in that most studies have
primarily been conducted on children with
CP. The objective of this study was to deter-
mMine the effectiveness of MT in increasing
ankle mobility and decreasing spasticity in
an adult with spastic CP.

METHODS
Patient Profile

A55-year-old female with spastic diplegic
CP presented to the MacEwan University
Student Massage Clinic with complaints
of no ankle mobility and difficulty donning
her socks and shoes. She was a part-time
telemarketer and construction painter
who walked 4,000-7,000 steps a day and
enjoyed swimming, camping, and visiting
with family.

The patient was born prematurely along
with her fraternal twin. When the patient
was 10 months old, her mother noticed
abnormal motor function and develop-
mental delays compared to her sibling.
The patient was brought to a specialist
who conducted a clinical assessment,
developmental evaluation, and differential
diagnostic laboratory tests, and diagnosed
spastic CP. At ages 3 and 11, the patient
underwent bilateral tendon releases of her
Achilles, hamstrings, and adductors. As an
adult, the patient had not sought any ther-
apeutic intervention until presenting to
the MacEwan University Student Massage
Clinic. The patient’s goals were to obtain
some mobility in her ankles and improve
her ability to don her socks and shoes.

Clinical Findings

An orthopedic and neurological assess-
ment was performed to investigate the
patient’'s complaints and rule out pathol-
ogy in the lumbar spine.® The assess-
ment consisted of a detailed health history
interview, observation of the patient’s gait
and function, postural analysis, and evalu-
ation of active and passive range of motion
(ROM) of the lumbar spine and lower body
peripheral joints. Lumbar myotomes,
reflexes, and dermatomes were tested.

Observation of gait revealed a spastic
(scissor) gait with the patient’s arms held
away from her body for balance, decreased
arm swing, little to no knee flexion, and
plantarflexion of both ankles throughout
the gait cycle. Upon postural analysis, the
following were noted bilaterally: valgus
deformity at the knee, pes planus, and hal-
lux valgus. Weakness of the L2, L5, and Si
myotomes, a positive Babinski reflex, and
an exaggerated quadriceps reflex were
noted bilaterally. Observable restriction of
active and passive hip flexion, extension,
abduction, and internal and external rota-
tion was noted. With the patient seated,
lower legs dependent (dangling), and feet
unsupported, the patient’'s ankles were
rigid in plantarflexion; no active or passive
ankle movement was possible. All active
toe movements were restricted. To assess
potential factors limiting the patient’s
function, the therapist observed the
patient don her socks. The patient had to
first flex and laterally rotate her hip before
forcefully pulling on her lower leg to flex
her knee; if she released her lower leg, her
knee would involuntarily extend. Spasticity
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in the patient’'s knee extensors appeared
to be negatively impacting her function.

Assessment Measures

Goniometry is the use of instruments to
mMeasure the angle and ROM of a particular
joint.(718) The therapist used a full-circle
mManual universal goniometer and took the
average of three measurements to evalu-
ate the patient’'s ankle mobility before and
after every treatment. Measurements were
taken with the patient seated, lower legs
dependent, and feet unsupported. The
therapist aligned the center of the goni-
ometer at the lateral malleolus, stationary
arm with the head of the fibula, and the
moving arm parallel to the plantar surface
of the foot. Goniometric measures of joint
motion are considered to have adequate
validity and reliability.('719) Upon a literature
review, the therapist found no reported
minimal clinically significant difference for
ankle range.

The Modified Ashworth Scale (MAS) is
a clinical scale used to measure spastic-
ity in those with upper motor neuron
lesions.(20-22) The MAS is performed by pas-
sively moving the corresponding joint from
a position of relative muscle shortening
and, in 1 second, moving the joint so that
the muscle becomes fully lengthened.(2324)
As no ankle movement was possible, the
therapist was unable to perform the MAS on
the calf muscles and only evaluated spas-
ticity of the knee extensors. A one-point
change is considered clinically significant
(see Table S1 for scoring).?%) Although the
reliability of the MAS has been questioned,
it has been shown to have satisfactory reli-
ability and validity.(20.21.2324.26) The MAS was
used at the beginning of the third, fourth,
fifth, and final sessions.

Therapeutic Intervention

The student therapist was in the fifth
term of a six-term 2,200-hour program at
MacEwan University and had completed
80 hours of training in orthopedic and
neurological assessment, 90 hours of clini-
cal experience with the public, and four
terms of training in other techniques and
courses. The massage clinic was located
on the third floor of the Robbins Health
Learning Centre in Edmonton, AB, and was
accessible by stairs and elevators. There
were 15 height-adjustable tables separated
by curtains that were drawn for privacy.

The treatment schedule was one 60-min-
ute session a week for 6 consecutive
weeks, which was pre-determined by the
academic calendar. No treatment was
provided on the first session as this was
used solely for assessment and deter-
mMining treatment goals. The therapeutic
intervention was designed to meet the
patient’s goals of introducing some ankle
mobility and improving the patient’s ability
to don her socks and shoes. As spasticity,
rather than ROM of the knee, appeared
to be impacting function, the therapist
and patient collaborated and decided on
the additional goal of reducing spastic-
ity; ROM of the knee was not considered
in the study design. All sessions were 60
minutes long, with time allocated at the
beginning and end to discuss the effects of
previous treatment and monitor progress.
Progress was monitored using goniometry
pre- and post-treatment, and the MAS at
the beginning of the third, fourth, fifth,and
final sessions.

The following techniques were used with
consideration of the patient’s goals: static
contact, broad compressions, effleurage,
petrissage, muscle stripping, Golgi tendon
organ release, muscle approximation, joint
mobilizations, and passive ROM. Vigorous
or painful techniques that may stimulate
sympathetic nervous system firing were
contraindicated.(?”) Static contact was
used at the beginning of each treatment
to introduce the patient to the therapist's
touch and enhance parasympathetic
nervous system activity.?822) Broad com-
pressions were performed at a slow rate
to assess the level of resting muscle ten-
sion and decrease neuromuscular tone.(28)
Effleurage was used to spread lubricant,
promote lymphatic and venous return,and
induce a sedative effect.(2830.31) Petrissage
was used to increase perfusion, decrease
resting muscle tension, and decrease
motoneuron excitability during applica-
tion.(283233) Muscle stripping was used to
decrease trigger point activity and restore
length to the muscle belly.?8) Golgi tendon
organ release and muscle approximation
were used to reduce muscle tone and
spasticity.?”) Joint mobilizations, consist-
ing of distraction and posterior gliding of
the talus at the talocrural joint, and passive
dorsiflexion, plantarflexion, supination,and
pronation, were used to increase ROM and
promote joint nutrition.2?) The treatment
plan was first performed on the left side
of the patient’s body and then the right;
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TABLE 1. Treatment Plan for Weeks1and 2

Area/Joint Technique Estimated Duration
Back Static contact 1 minute
Posterior upper leg Broad compressions 30 seconds

Effleurage 30 seconds
Petrissage 2 minutes
Muscle stripping T minute
Effleurage 30 seconds
Posterior lower leg Effleurage 30 seconds
Petrissage 2 minutes
Muscle stripping 2 minutes
Golgi tendon organ release 1T minute
Anterior upper leg Broad compressions T minute
Effleurage 30 seconds
Petrissage 3 minutes
Muscle stripping 2 minutes
Muscle approximation 1 minute
Effleurage 30 seconds
Anterior lower leg Effleurage 10 seconds
Petrissage T minute
Golgi tendon organ release Tminute
Effleurage 10 seconds
Ankle joint Joint mobilizations T minute
Passive range of motion 30 seconds

Treatment was applied bilaterally.

techniques were performed in the order
outlined in Tables 1 and 2. The therapist
began with general techniques to prepare
the tissues for more specific work, and
ended with general techniques to promote
venous and lymphatic return. The duration
of each technique was determined at the
discretion of the therapist.

After the second week of treatment, the
patient could undress and get on the table
quicker than in previous weeks, which
allowed for an increase in hands-on time
with the patient (see Table 2).

Recommended homecare consisted of
a warm bath one to two times per week,
and the application of a hot pack to the
calves once daily for 10 minutes. Heat has
been shown to have a positive effect on
spasticity.(3435)

Consent

Verbal and written consent was obtained
before the initial assessment. Details
discussed included an introduction of
the therapist and his credentials, confi-
dentiality, and the risks and benefits of
assessment and treatment. The patient
was informed that she could decline to
participate and could ask questions at any
time. During the initial assessment, the
therapist and the patient reviewed the
clinical findings and established goals of
treatment. Verbal consent was obtained at
the beginning of each treatment session.
The therapist informed the patient that
she could alter or stop treatment at any
time and explained the treatment to fol-
low, including the patient’s position, areas
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TABLE 2. Treatment Plan for Weeks 3-6

Area/Joint Technique Estimated Duration
Back Static contact 1 minute
Posterior upper leg Broad compressions 30 seconds

Effleurage 30 seconds
Petrissage 2 minutes
Muscle stripping T minute
Effleurage 30 seconds
Posterior lower leg Effleurage 30 seconds
Petrissage 2 minutes
Muscle stripping 2 minutes
Golgi tendon organ release 1T minute
Anterior upper leg Broad compressions 2 minutes
Effleurage 30 seconds
Petrissage 5 minutes
Muscle stripping 2 minutes
Muscle approximation 1 minute
Effleurage 30 seconds
Anterior lower leg Effleurage 10 seconds
Petrissage 2 minutes
Golgi tendon organ release Tminute
Effleurage 10 seconds
Ankle joint Joint mobilizations 2 minutes
Passive range of motion 30 seconds

Treatment was applied bilaterally.

of the body to be treated, techniques, and
rationale for the techniques. Consent was
obtained for possible publication of this
case report. The patient’'s goals and needs
were considered when obtaining consent.

RESULTS

Plantarflexion at rest increased after
each treatment and overall from the sec-
ond to final sessions (see Figures 1 and 2).
Left ankle plantarflexion was slightly
greater than the right by the end of the
treatment. At the final session, slight active
dorsiflexion and plantarflexion were pos-
sible bilaterally.

The spasticity of the patient’s knee exten-
sors, measured with the MAS, did not reveal

a clinically significant change between
the third and last sessions. The MAS score
remained a 3 bilaterally throughout all test-
ing. Although the MAS scores remained
unchanged, the therapist detected a
reduction in spasticity on testing during
sessions five and six; the knee went further
into flexion before meeting resistance.
After each treatment, the therapist could
passively move the patient’s ankle back
to the pre-treatment start position and
slight increases in joint play were noted.
The patient expressed that this was the
most mobility she could recall having in her
ankles. After the final session, the patient
demonstrated slight active dorsiflexion
and plantarflexion bilaterally.

The patient stated that she experienced
greater ease donning her socks and shoes
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FIGURE 1. Measurements of the left talocrural joint
angle, taken with the patient seated at the end of the
table with her lower leg dependent and foot unsup-
ported. Active range of motion was not possible.
Measurements were taken pre- and post-treatment
with a universal goniometer. The average of three
readings was recorded. No readings were taken dur-
ing session one.
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0
2 3 4 5 6

Session number

_ NN W
[e=) S L O

Degress of plantarflexion
o

m Pre-treatment = Post-treatment

FIGURE 2. Measurements of the right talocrural joint
angle, taken with the patient seated at the end of the
table with her lower leg dependent and foot unsup-
ported. Active range of motion was not possible.
Measurements were taken pre- and post-treatment
with a universal goniometer. The average of three
readings was recorded. No readings were taken dur-
ing session one.

post-treatment and week-to-week. She
remarked, “l don't need to pull on my leg
as hard to bend my knee when | put my
shoes and socks on, and when | let go of
my leg, it doesn’'t want to spring back as
strong as it did before.” She attended all
sessions and reported full compliance with
the recommended homecare.

DISCUSSION

The goal for this case study was to deter-
mine the effectiveness of MT in increasing
ankle mobility and decreasing spasticity in

an adult with spastic CP. This study yielded
promising results, particularly given the
chronicity of the patient’s condition.

The neuromuscular techniques applied
may have caused a reduction in neuro-
muscular tone due to the mechanical
stress placed on proprioceptors, resulting
in improved joint mobility and decreased
spasticity.(28:33) Joint mobilizations may
have contributed to increased mobility as
mobilizations stimulate joint propriocep-
tors, decrease the tone of muscles crossing
the joint, and reduce adhesions.?”) Golgi
tendon organ release and muscle approxi-
mation have been shown to reduce muscle
tone and spasm,?”) which could be a factor
in the improvement of the patient’s ankle
mobility and reduction in knee extensor
spasticity.

Left ankle plantarflexion was slightly
more than the right. As treatment was the
same bilaterally and the difference was
minimal, the therapist did not deem the
difference to be significant.

No clinically significant changes were
detected in the score for spasticity of the
knee extensors, which differs from the
findings in other studies. In one study
examining the effect of MT on spasticity
in 20 children with CP, MT was shown to
decrease MAS ratings.(® In another study
containing 75 participants, ages 2-10, MAS
ratings showed a significant reduction
at 6 and 12 weeks.(2) Both studies were
conducted over 12 weeks, a considerably
longer duration than this study. Addition-
ally, both studies only involved children,
which may illustrate the importance of
early intervention when considering MT as
a treatment for spastic CP. The absence of
a clinically significant change in spasticity
in this study could be due to the chro-
nicity of the patient’'s condition and the
limited number of treatments provided.
Although there was no change in the
MAS score, a reduction in spasticity was
detected. The ability to flex the patient’s
knee further before meeting resistance
during the administration of the MAS and
the patient’'s reported improvement in
function, while not considered clinically
significant, should not be overlooked.

There are several limitations in this
study. Various massage techniques were
used, making it difficult to determine
which techniques were effective. Future
studies could explore the effectiveness
of specific techniques. One person was
examined during this study; however, it
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would be beneficial to conduct future
studies with larger sample sizes to obtain
more comprehensive data on the effec-
tiveness of MT in adults with CP. No follow-
up session occurred; future studies could
include a follow-up session 1-2 months
after treatment to evaluate sustainability
of results. Spasticity of the muscles cross-
ing the ankle joint could not be evaluated
using the MAS due to insufficient ROM,
making it difficult to determine if ankle
mobility improved due to a reduction in
spasticity, an increase in joint health, or a
combination of both.

Despite limitations, this study demon-
strated that MT could have a positive effect
on increasing ankle mobility and decreas-
ing spasticity in an adult with spastic CP.
It is notable that the patient gained the
ability to actively dorsiflex and plantarflex
her ankles after decades of limitation,
which suggests that MT can positively
affect adults with spastic CP regardless of
the chronicity of the condition. When con-
sidering the duration of this study and the
long-standing nature of the patient’'s con-
dition, it is remarkable that these results
were achieved. It is feasible that longer MT
treatments, given over a broader timespan,
could have an even greater positive impact
on function and mobility in adults with CP.
Researchers should be encouraged to con-
duct further studies on adults with spastic
CP; results from future studies will help
Massage therapists formulate evidence-
based treatment plans.
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PON: MASSAGE THERAPY FOR ANKLE MOBILITY AND SPASTICITY

APPENDIX

TABLE S1. Modified Ashworth Scale Scoring?4)

Score Description

0 No increase in muscle tone

1 A slight increase in muscle tone, manifested by a catch and release or by minimal resistance at the
end of the range of motion (ROM) when the affected part(s) is moved in flexion or extension

1+ A slight increase in muscle tone, manifested by a catch, followed by minimal resistance throughout
the remainder (less than half) of the ROM

2 A more marked increase in muscle tone through most of the ROM, but affected part(s) easily moved
A considerable increase in muscle tone, passive movement is difficult

4 An affected part(s) rigid in flexion or extension

INTERNATIONAL JOURNAL OF THERAPEUTIC MASSAGE AND BODYWORK—VOLUME 18, NUMBER 1, MARCH 2025



