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ABSTRACT

PURPOSE: The purpose of this case report was to describe the use of Astym therapy to improve hamstring flexibility and Achilles tendinopathy in a child
with cerebral palsy.

CASE DESCRIPTION: An eight-year-old female with cerebral palsy was referred to physical therapy for the treatment of bilateral hamstring inflexibility
and Achilles tendinopathy. Treatment focused on an Astym therapy protocol of eccentric exercise, stretching, active and passive range of motion, gait train-
ing, and a home exercise program. The patient underwent a total of 11 physical therapy treatment sessions.

OUTCOMES: At the conclusion of treatment, the patient demonstrated improved resting muscle tone in bilateral lower extremities with active 90/90
hamstring flexibility measured at 165° and ankle dorsiflexion active range of motion of 5° without pain at 0" and 90° knee flexion. The patient exhibited an
improved gait pattern with even stride length and diminished genu recurvatum, decreased pain with standing and walking, discontinued use of ankle—foot
orthoses, and improved activity tolerance and overall function for daily activities.

DISCUSSION: The results of this case report indicate that physical therapy rehabilitation utilizing an Astym therapy protocol can successfully achieve
gains in flexibility and strength and allow for improved function of bilateral lower extremities in a patient with cerebral palsy.

CONCLUSION: Based on the findings of this case report, clinicians should consider the use of Astym therapy in treating musculoskeletal soft tissue

dysfunction in pediatric patients with cerebral palsy.
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Introduction

Cerebral palsy is a nonprogressive neurological disorder
resulting from brain injury that occurs before cerebral deve-
lopment is complete and affects approximately 2-2.5 children
per 1000 live births in the United States.! Symptoms include
permanent movement and posture disorders that may pre-
sent with impairment in body function and structure, such
as abnormal muscle tone, strength, range of motion (ROM),
and reflexes.>® Physical therapy for patients with cerebral
palsy is commonly prescribed to improve capabilities, increase
functionality, and sustain health in terms of cognitive deve-
lopment, locomotion, social interaction, and independence.!
Impaired strength, decreased ROM, and abnormal muscle
tone may further lead to soft tissue pathology and dysfunc-
tion. Muscle spasticity has been shown to affect the integrity
of tendon structure and the extracellular matrix.*"® This may
lead to breakdown of the tendon tissue resulting in chronic
tendinopathy. Treating chronic soft tissue dysfunction, such
as tendinopathy, is challenging. The challenges may be even

greater when the soft tissue dysfunction is contributed by a
chronic neurologic condition such as cerebral palsy.

An effective treatment for soft tissue dysfunction in a
child with cerebral palsy requires a unique treatment approach.
Astym therapy is a promising treatment that has been shown
to be effective in the management of various soft tissue dys-
functions and conditions such as hamstring tendinopathy,’
patellar tendinopathy,® and both mid-portion® and insertional
Achilles tendinopathy.’® Astym therapy was conceived and
developed by a multidisciplinary research team with expertise
in physiology, as well as the nature of soft tissue degeneration
and scar formation. The team reviewed emerging theories on
tissue regeneration and developed specific protocols aiming to
remodel and regenerate the tissue. A preparatoryline of research
preceded clinical trials to explore and substantiate the cellular
impact of Astym treatment.!! Astym treatment is a noninva-
sive soft tissue therapy that utilizes handheld instrumentation
to topically address soft tissue dysfunction.” The Astym instru-
mentation is designed to assess the presence of dysfunctional
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tissue by amplifying the tactile sensation of the underlying
texture of the soft tissues in order to provide the treating cli-
nician with indications where rough or improperly organized
tissue is located.! As the instruments glide over dysfunctional
areas, they cazch on the irregular fibrosis and give the clinician
and the patient a sensation of roughness.!! Astym therapy has
been shown to improve muscle strength!? and appears to affect
neurologic functioning, as patients frequently report a sense
of ease of movement immediately following treatment.!3 Pri-
mary goals of Astym therapy include engaging the regenera-
tive mechanisms of the body and stimulating tissue turnover
for reabsorption of inappropriate fibrosis, thereby encourag-
ing functional alignment of the soft tissue and regenerating
healthy tissue in the affected areas.” The treatment approach
includes an exercise protocol to help stimulate tendon healing
at the cellular level.””!* Achieving these treatment goals then
reduces subjective complaints of restrictions in motion and
improves function.’>* Astym therapy has consistently demon-
strated safety and effectiveness in the soft tissue conditions
studied and is also well tolerated by patients.”° However, it
is important to recognize that instrument-assisted soft tissue
mobilization (IASTM) interventions are not showing similar
results. Although the IASTM methods use tools to treat the
tissue, the methods and results are quite different from those
of Astym therapy, and IASTM methods are often not well
tolerated by patients.’> JASTM methods use tooled cross-
friction massage to mechanically break apart the tissue,'®!’
whereas Astym therapy engages the regenerative mecha-
nisms of the body aiming to repair damaged tissue and resorb
scar tissue.! To date, IASTM methods have been shown to
(1) result in a significant increase in pain and a significant
decrease in the perception of function,' (2) have no positive
effect in the treatment results for ankle injury,'® (3) be com-
parable to no treatment being provided in tendinopathy,'” and
(4) not improve treatment results with tools, when compared
with manual therapy alone.?

To date, no publications have documented the use of
Astym treatment on a patient with a chronic underlying
neurological condition. The purpose of this case report was
to describe the incorporation of Astym treatment to improve
hamstring flexibility and Achilles tendinopathy in a child
with cerebral palsy.

Case Description

This retrospective case report describes a physical therapy
intervention utilizing an Astym therapy protocol for an
eight-year-old female with a medical diagnosis of cerebral
palsy referred to physical therapy for bilateral hamstring
tissue tension and Achilles tendinopathy. The patient’s primary
complaintwas painand tightnessin her thighs and calves. Func-
tional limitations reported by the patient included bending/
squatting, lifting/carrying, sitting/standing, reaching, push-
ing, pulling, activities of daily living (ADLs), and sleeping

due to pain. Previous treatment interventions included use of

night splints and daytime in-shoe orthotics for several years.
The patient had become noncompliant with these interven-
tions due to pain.

Examination. Physical therapy documentation was
obtained retrospectively. Upon initial examination, the patient
ambulated into the facility independently with in-shoe orthotics.
The patient’s gait pattern presented with shortened stride
length, lack of proper heel strike/toe-off, and weak quadriceps
causing hyperextension during mid-stance bilaterally. Posture
was observed as decreased lumbar lordosis with increased pos-
terior pelvic tilt. The subject did not present with any abnor-
mal restrictions to active motion of the hips, knees, and first
metatarsophalangeal joints. Active ROM and passive ROM
of bilateral ankles were restricted (see Table 1). Lower quar-
ter myotomes and dermatomes were normal for bilateral lower
extremities. No assessment of lower extremity reflexes was
reported. The popliteal angle to assess hamstring flexibility was
measured by extending the knee from a position of 90° flex-
ion of the hip joint and measured at AROM 140° bilaterally
via goniometric measurement. There was no tenderness to the
palpation of tissues surrounding the Achilles tendon bilater-
ally. The patient subjectively reported her lower extremity pain
ranged from 0 to 8 on a 10-point scale (0 being no pain and
10 being worst possible pain) and rated her pain at the time
of the initial examination as 0/10. Based on the findings of
examination, it was determined that the patient had decreased
functional strength and lower extremity flexibility secondary
to increased tone of cerebral palsy causing bilateral Achilles
tendon pain.

Interventions. The patient was treated for 11 treatment
sessions over an eight-week period. Each session followed the
guidelines established for Astym therapy. Each treatment ses-
sion began with a warm-up on a stationary bicycle for four to
six minutes. This was followed by topical application of the
instruments to the soft tissue structures of both lower extre-
mities. The treatment was performed by applying instruments
topically in a systematic pattern in order to deliver particular
pressures and shear forces to the underlying dysfunctional tis-
sue (see Fig. 1).1 The speed of the strokes was delivered to
optimize muscular tone relaxation. The patient reported that
she tolerated the Astym treatments well, reporting after the
first treatment that it belped her legs relax.

Astym therapy was followed by lower extremity stretching
of the quadriceps in prone, hamstrings in supine with the knee,
and hips in a 90/90 position, long sitting hamstrings stretch
against the wall, standing gastrocnemius/soleus stretch, supine
piriformis stretch, hip flexor stretch, and adductor stretch, with a
hold time of 30—60 seconds for three sets each. As pain decreased
and activity tolerance increased, the physical therapy treatments
were progressed to aim toward improving functional strength.
Therapeutic exercises were progressed based on pain tolerance
and consisted of long arc quad, bear crawl, crab crawl, single leg
balance activities while kicking a ball, and running mechanics to
improve coordination, fluidity, and speed.
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Astym therapy improves bilateral hamstring flexibility

Figure 1. Astym® therapy instruments (A) and application (B).
Note: Images supplied by Performance Dynamics, Inc., and used with
their permission.

Outcomes

After eight weeks of physical therapy treatment, the patient
demonstrated an improved popliteal angle from 140° to 165°.
Bilateral ankle dorsiflexion AROM at 0° knee flexion increased
from —5° to 5° and at 90° knee flexion increased from 0° to 5°
without pain (see Table 1, discharge). The patient presented

Table 1. Range of motion.

INITIAL DISCHARGE
RIGHT LEFT RIGHT LEFT
Ankle AROM
Dorsiflexion at 90° knee flexion ~ -5° -5° 5° -5°
Dorsiflexion at 0° knee flexion 0° 0° 5° 5°
Plantarflexion WNL WNL WNL WNL
Inversion WNL WNL  WNL WNL
Eversion WNL WNL WNL WNL
Ankle PROM
Dorsiflexion at 0° knee flexion 0° 0° 0° 0°
Dorsiflexion at 90° knee flexion ~ 10° 10° 10° 10°
90/90 Harmstring Flexibility 140° 140°  165° 165°

Abbreviation: WNL, within normal limits.

with improved resting muscle tone of the bilateral lower
extremities, discontinued use of AFO devices, and improved
gait pattern with even stride length and diminished genu
recurvatum. Improved coordination with mechanics of
running was demonstrated by improved fluidity and increased
running speed to increase play with peers. The patient also
reported decreased pain with standing and walking for
approximately four consecutive hours and improved activity
tolerance and overall function for ADLs at home, school, and
within the community.

The patient and her mother demonstrated satisfaction
with the rehabilitation protocol that was implemented and
reported significant improvement in symptoms of decreased
flexibility and pain. The improvement no longer necessitated the
patient to rely on the use of AFO devices. Improved gait pattern
was noted with even stride length, diminished genu recurva-
tum, and improved resting muscle tone. Enhanced coordina-
tion with mechanics of running was demonstrated by improved
fluidity and increased running speed to increase play with peers.
A subjective telephone follow-up two years after treatment did
express continued positive functional status of the patient, sug-
gesting possible long-term carry-over of the treatment interven-
tion. However, there was no physical contact during the time
frames between discharge and telephone follow-up to deter-
mine if the objective improvements were sustained.

Discussion

This case report demonstrated positive outcomes utilizing
Astym therapy administered by an Astym-certified physical
therapist for the treatment of decreased hamstring flexibility
and Achilles tendinopathy in an eight-year-old female with
a medical diagnosis of infantile cerebral palsy. The physical
changes achieved following treatment allowed for improve-
ment of gait, running mechanics, sit-to-stand transfers, and
peer play. The patient was able to discontinue the use of AFO
devices and showed improved quality of gait with equity in
stride length and diminished genu recurvatum during ambu-
lation. The results of this case report support the use of Astym
therapy for the treatment of hamstring flexibility and Achil-
les tendinosis in a child with cerebral palsy. This is the first
documentation of the clinical use of Astym therapy for the
treatment of soft tissue dysfunction and restrictions for an
individual with cerebral palsy.

Factors that likely contributed to the patient’s positive
outcomes include compliance to an appropriate home exer-
cise program carried out by the patient and reinforced by the
patient’s mother and consistency in administration of the
Astym protocol in the clinical environment. All treatment
sessions were conducted by an experienced Astym-certified
physical therapist, implementing an Astym protocol with
optimal stroke speed for muscular relaxation to provide bene-
fit in a child with cerebral palsy. Astym therapy has been pre-
viously shown to be effective in the treatment of soft tissue
limitations. Literature has shown significant gains in function
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for recreational athletes with soft tissue restriction of the
hamstrings and Achilles tendinopathy.”’ Astym therapy has
been shown to be effective in improving ROM in patients
with stiff knee/athrofibrosis following total knee arthroplasty.™
Studies have demonstrated significant improvements in symp-
toms within a notably shorter duration with the use of Astym
treatment compared to an eccentric program alone in treat-
ing hamstring and Achilles tendinopathies.”!? The results of
this case demonstrate the positive treatment effects of Astym
therapy in a young patient with cerebral palsy.

While this case study demonstrates the successtul imple-
mentation of Astym therapy in a child with soft tissue dysfunc-
tion and a chronic neurological disease, several limitations to
this research exist. Formal functional evaluation scales, such as
lower extremity functional scale and the short-form 36, were
not incorporated in the clinical evaluations of this patient, limit-
ing the ability to compare the results of this case with those in
the research literature that have used such evaluation criteria.
Subjective assessments were made regarding gait characteristics,
pain, muscle tone, and strength assessment. While an informal
telephone follow-up was performed two years posttreatment, no
formal long-term clinical assessment was made of the patient,
thus limiting the objective assessment of the effects of Astym
treatment. As with any single patient case report, the efficacy
of the studied intervention in this case could not be compared to
that of other treatment interventions. Future research is needed
to objectively assess the long-term effects of an Astym proto-
col for children with cerebral palsy and compare the efficacy of
Asytm therapy to other appropriate treatment methods. Such
studies should include objective measures of spasticity, strength,
functional performance, and pain perception over the course of
time to assess the long-term effects of Astym therapy for soft
tissue dysfunction. A clinically controlled trial with an adequate
sample size may provide results that may be generalizable to pop-
ulations of various age, sex, and classifications of cerebral palsy.

Conclusions

Following an Astym therapy protocol incorporating eccentric
exercise, stretching, strengthening, A/PROM, gait training,
and a home exercise program over an eight-week period, the
patient demonstrated significant gains in flexibility, functional
strength, and discontinued use of AFO devices to allow for
improved function of bilateral lower extremities. Upon dis-
charge, the patient demonstrated improved gait pattern with
even stride length and diminished genu recurvatum, decreased
pain with standing and walking, and improved activity toler-
ance for ADLs at home, school, and within the community.
'The findings of this case report suggest that an Astym protocol
can enhance the treatment of soft tissue restrictions, improve
function in those with cerebral palsy, and ultimately provide
improved quality of life. The results of this case study will be
useful in future research for alternate and efficient interven-
tions for the treatment of soft tissue dysfunction in individuals
with cerebral palsy.
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