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ABSTRACT

Low back pain in adolescent athletes is quite common, and an isthmic spondylolysis is the most common
identifiable cause. Spondylolysis, a bone stress injury of the pars interarticularis, typically presents as focal
low back pain which worsens with activity, particularly with back extension movements. Research on
spondylolysis has focused on diagnosis, radiographic healing, the effects of bracing, and rest from activity.
Although physical therapy is frequently recommended for adolescent athletes with spondylolysis, there
have been no randomized controlled trials investigating rehabilitation. Additionally, there are no detailed
descriptions of physical therapy care for adolescent athletes with spondylolysis. The purpose of this clini-
cal commentary is to provide a brief background regarding the pathology of isthmic spondylolysis and
provide a detailed description of a proposed plan for physical therapy management of spondylolysis in
adolescent athletes.
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INTRODUCTION

Half of all adolescents report experiencing low back
pain (LBP) and those who are active in sports report
an even higher rate.'? The growing spine of the ado-
lescent introduces variables into the assessment
and management of lumbar injuries which do not
exist in the developed spine of the adult.®? The most
common identifiable cause of LBP in the adolescent
athlete is an isthmic spondylolysis, a stress injury
in the pars interarticularis.*® Research on spondy-
lolysis has focused on diagnosis, radiographic heal-
ing, the effects of bracing, and rest from activity.
Although spondylolysis is a common injury among
adolescent athletes, no detailed description of physi-
cal therapy care for this population exists. The pur-
pose of this clinical commentary is to provide a
brief background regarding the pathology of isthmic
spondylolysis and provide a detailed description of a
proposed plan for physical therapy management of
spondylolysis in adolescent athletes.

PREVALENCE

The prevalence of spondylolysis in adolescent ath-
letes is reported to be 7-21%.7° The prevalence of
spondylolysis in symptomatic adolescent athletes is
reported to be two to five times higher than non-
athletes, with a prevalence of 14-30% among ado-
lescent athletes reporting LBP.51%!! Spondylolysis is
1.6-4.5 times more prevalent in adolescent males
than females reporting LBP.5" Spondylolysis occurs
in other populations but at a much lower rate; the
prevalence reported in children is 2.5-4.5%), increas-
ing to 6% in the general adolescent and adult pop-
ulations.*>'>!* Spondylolysis may be present in
asymptomatic individuals as well,'> and an inciden-
tal identification of a spondylolysis in an asymptom-
atic individual should not warrant treatment.

ANATOMY AND MECHANISM OF INJURY

Isthmic spondylolysis is the most common type of
spondylolysis and is the focus of this clinical com-
mentary.'*!® Isthmic spondylolysis refers to an over-
use stress injury in the pars interarticularis (Figure 1
and Figure 2). A spondylolysis may be unilateral or
bilateral and most commonly occurs at the L5 verte-
bra with L4 being the next most commonly affected
level."* An association has been noted with spondy-
lolysis and spina bifida occulta.*'*!'®* Additionally,

Figure 1. Depiction of an Isthmic Spondylolysis.

Figure 2. Radiographic image of bilateral spondylolysis at
L4 vertebra.

some evidence shows that individuals with a spon-
dylolysis have a pars with a smaller cross-sectional
area than other adolescents.'” Among adolescent
spondylolytic injuries, there are different subgroups:
acute or active, progressive, and terminal. These

The International Journal of Sports Physical Therapy | Volume 15, Number 2 | April 2020 | Page 288




subgroups are determined by the appearance of the
lesion on imaging, rather than the chronicity of the
injury.2*

The mechanism of injury for spondylolysis is thought
to be excessive and repetitive extension movements,
particularly when combined with rotation." Risk of
spondylolytic injury exists for all athletes, but ath-
letes who perform repetitive extension and rotation
motions, have an even higher risk.>>%#20:2223 Sports
such as baseball, throwing events in track and field,
cricket, diving, gymnastics, soccer, wrestling, and
weightlifting have a higher risk of spondylolysis.®#!!2

CLINICAL PRESENTATION

The adolescent athlete will typically present with
complaints of atraumatic, insidious-onset, focal
LBP which worsens with activity, especially lum-
bar extension movements. Adolescent athletes with
symptomatic spondylolysis typically present with
axial LBP without radiation into the legs.** Adoles-
cents with a spondylolysis demonstrated increased
lumbar lordosis and tightness of the hamstring mus-
cles when compared to adolescents without a spon-
dylolysis.'®?> Currently, patient history and clinical
special tests have little diagnostic value.?®?” The
most well-known clinical test to screen for spondy-
lolysis is the single-leg hyperextension test, however
this test has been found to be neither sensitive nor
specific for detecting spondylolysis.??° Therefore,
imaging is necessary when a clinician wishes to con-
fidently determine if a spondylolytic lesion is pres-
ent in an adolescent athlete with LBP.?

IMAGING

The most appropriate imaging to diagnose a spon-
dylolysis has not been clearly established. Two-view
radiographs include anterior-posterior (AP) and lat-
eral views while four-view radiographs additionally
include oblique views of the spine. Four-view radio-
graphs have fallen out of favor due to exposing the
patient to higher levels of radiation with little, if any,
increased sensitivity.*® Radiographs have low sensi-
tivity making it difficult to rule out a spondylolysis
without advanced imaging.* Computed tomography
(CT) or single photon emission computed tomogra-
phy (SPECT) have historically been considered the
gold standard for diagnosing spondylolysis. SPECT/
CTis quite sensitive for detecting lesions, but exposes

the patient to significant amounts of radiation.?*
Magnetic resonance imaging (MRI) has become
more popular in the diagnosis of spondylolysis.**
The diagnostic accuracy of MRI for detecting spon-
dylolysis has improved in recent years approaching
that of SPECT/CT,* and has the advantage of no ion-
izing radiation.*® There remain, however, challenges
to MRI's use, with issues of cost, insurance coverage,
access, and variable quality of imaging in different
centers. Tofte et al.*® recommends using two-view
radiographs as the best initial study, subsequently
followed by MRI in early diagnosis or CT with more
persistent LBP.

OUTCOME MEASURES

Traditional adult patient reported outcome mea-
sures for LBP, such as the Oswestry Disability Index
and the Roland-Morris Disability Questionnaire,
have significant limitations for adolescent athletes
with spondylolysis. The Oswestry Disability Index
becomes notably less reliable for high functioning
individuals, such as adolescent athletes, because of
a significant floor effect.*” The Roland-Morris Dis-
ability Questionnaire is similarly not designed for
higher functioning populations.®®*® Adolescents
with a spondylolysis typically struggle with higher
level activities such as running, jumping and sport
specific motions, but are relatively quickly able to
perform ADLUs without much difficulty. The Micheli
Functional Scale (MFS) is a relatively new patient-
reported outcome measure specifically designed
for adolescent athletes with LBP.* The MFS dem-
onstrates high internal consistency (o = 0.90), and
the concurrent validity has been established using
the Oswestry Disability Index.*** The minimal clini-
cally important difference has yet to be established
for the MFS. Although more research is needed on
the psychometric properties of the MFS, the authors
believe this outcome measure is the most appropri-
ate to use in this population.

NON-SURGICAL AND SURGICAL CARE

Non-surgical care should be the initial treatment for
adolescent athletes with spondylolysis.'*** The vast
majority of patients with spondylolysis can success-
fully be managed with non-surgical care;'* and sur-
gery, involving direct repair or indirect reduction
and compression,*** may only be indicated after
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failure to improve with at least six months of com-
prehensive treatment.*

REST FROM ACTIVITY

Cessation of sport activity is recommended for at
least three months in this population.*® Resting from
sport for three months has been closely associated
with a favorable clinical outcome.*”*® Varying recom-
mendations on the optimal time to begin physical
therapy have been made with some recommending
starting early, when symptoms have resolved,?**
and others recommending no rehabilitation until
after three months of rest.**> In a retrospective
review,* patients whose physical therapy was initi-
ated earlier were able to return to sport sooner than
the patients who physical therapy was not initiated
until after three months. Recommendations for
activity modification including sport and initiating
physical therapy are based on low-level evidence. 0>
The authors believe that supervised therapeutic
exercise can be completed safely and should be initi-
ated early within the first few weeks after diagnosis
to help reduce muscle atrophy, deconditioning, and
potentially reduce time out of sport.

BRACING

Although lumbar bracing may be prescribed in an
attempt to stabilize the spine and promote healing,
controversy exists about the efficacy of bracing for
spondylolysis. Several investigators have advocated
for the routine use of lumbar bracing using sev-
eral different types of lumbosacral orthoses to limit
extension and rotation of the spine.”**® However, in
a meta-analysis of patients with spondylolysis, brac-
ing was not found to influence clinical outcomes.'
Additionally, bracing prescription was not found
to be predictive of the long-term ability to partici-
pate in sport, symptom recurrence, or the patient’s
perceived outcome.®® A randomized controlled trial
is necessary to determine the true effectiveness
of bracing, but based on the current evidence, the
authors recommend forgoing routine use of bracing
and instead reserve its use for patients whose symp-
toms fail to improve.

PROGNOSIS
Excellent short-term clinical outcomes should
be expected for adolescents with spondylolysis,*

however these positive short-term clinical outcomes
are not maintained by all.®*®" A recent systematic
review suggests that with non-surgical treatment,
consisting of activity restriction, rest, and physical
therapy with or without adjunctive bracing, 92% of
individuals are able to return to sport with little to
no pain within six months.%* The short-term clinical
outcomes for athletes with a spondylolysis appear
to be more promising than adolescents with non-
specific LBP, as only 33-35% of the adolescents with
non-specific LBP were without pain and dysfunction
following individualized physical therapy exercise
and manual therapy.®®* Long-term efficacy (1.5-8
years) of non-surgical treatment for spondylolysis
suggests that LBP interfering with activity returns
in 45%-51% of individuals, and 18-40% decreased or
stopped their sport participation due to pain.5

Non-surgical treatment of spondylolytic injuries
has attempted to promote bony healing of the
lesion.®®*?% In a meta-analysis of 10 radiographic
studies,'* only 28% of spondylolytic lesions healed.
Unilateral injuries were significantly more likely to
heal (71%) compared to bilateral injuries (18%)."*
Additionally, acute lesions had a 68% chance of
healing, while terminal or chronic lesions did not
heal with non-surgical treatment.'* Despite a goal to
promote bony healing, radiographic healing is not
associated with quality of life or ability to return to
sport.!*49% Repeat imaging to assess for radiographic
healing is no longer recommended in a patient who
is responding well to treatment, due to unneces-
sary exposure to radiation as well as the associated
cost.* In the authors opinion, clinicians should base
treatment progression on functional ability and not
bony healing, since it is not associated with clinical
outcomes.

PSYCHOSOCIAL IMPACT OF

SPONDYLOLYSIS INJURY

Spondylolysis is typically viewed through the bio-
medical model due to the existence of a discrete
identifiable injury to the vertebra. In contrast, the
authors recommend clinicians address this condi-
tion using the biopsychosocial approach. Spondy-
lolytic injuries not only affect athletes physically
but also psychologically and socially with athletes
experiencing feelings of loss, decreased self-esteem,

The International Journal of Sports Physical Therapy | Volume 15, Number 2 | April 2020 | Page 290




anxiety, frustration, isolation, and depression.5”
These psychosocial factors are important for clini-
cians to consider and address throughout rehabilita-
tion, as these adolescent athletes are often unable
to participate in their desired sport for months.57:6%70
Effective patient-clinician communication and posi-
tive relationships can provide social support and are
also associated with improved health outcomes.®”!
Moreover, athletes may perceive their low back as
“broken” resulting from the explanation they have
received regarding the spondylolytic injury. This
exaggerated perception can easily increase fear of
activity and fear of re-injury. Clinicians should reas-
sure adolescent athletes that, although they have a
bone stress injury, their back is not “broken”. Fur-
thermore, the positive outcomes seen in this patient
population and the high likelihood of a making full
return to sport should be emphasized.'*®

RATIONALE OF PHYSICAL THERAPY CARE
Though physical therapy treatment for adolescent
athletes with spondylolysis has not been specifically
described in the literature, there is value in leverag-
ing evidence from other relevant populations. The
presence of a spondylolysis has been found to result
in lumbar instability, with increased translation and
rotation motion occurring segmentally.”*”> Establish-
ing good performance of specific muscles, including
the transversus abdominis and multifidus, has been
theorized to promote segmental lumbar stability
for this population.”®”” In a randomized controlled
trial of adults with spondylolysis, targeting the deep
abdominals and lumbar multifidus muscles was
found to be superior to general exercise.”® The clini-
cal practice guidelines on low back pain recommend
motor control exercises, transversus abdominis
training, lumbar multifidus training, and dynamic
lumbar stabilization exercises for individuals with
spinal instability including spondylolysis.”® Addi-
tional recommendations applicable to athletes with
spondylolysis as they progress back to sport include
trunk coordination and motor control training, func-
tional strengthening, and endurance exercises.”

FRAMEWORK FOR TREATMENT

The authors propose a framework for the physical
therapy treatment of adolescent athletes with acute
spondylolysis. In many ways physical therapy for

the adolescent athlete with spondylolysis is similar
to those with non-specific LBP, but there are certain
factors that are important for this population. First
and foremost is that the athlete has a healing bone
stress injury. Phase I of the program is performed in
a relatively static and neutral lumbar position allow-
ing for muscle activation and strengthening while
avoiding undue stress on the injured pars interar-
ticularis. During this phase, the authors recommend
addressing the deep abdominals and lumbar mul-
tifidus, as targeting these muscles was found to be
superior to general exercise among adults with spon-
dylolysis or spondylolisthesis.”

Second, as the patient’s symptoms improve, exten-
sion and rotation motions should be promoted,
not avoided. Recommendations have been made
to avoid exercises that cause extension or rotation
motions in adolescent athletes with spondylolysis.”
Although repetitive forceful extension and rotation
is thought to be the mechanism of injury and end-
range extension stresses the pars interarticularis,®
these motions are functional and necessary in most
sports.®#? It is important for athletes to progressively
work into these motions to be successful when they
return to sport.

Finally, clinicians should remember that although
there is a bone stress injury in the lumbar spine,
athletes use their entire body when participating
in sport. Impairments in other regions can increase
stress throughout the lumbar spine and should be
addressed.®#

REHABILITATION

This rehabilitation program (Table 1) is designed
with three phases to progress patients through their
rehabilitation. The first, “isolated” phase uses exer-
cises that target specific muscle groups. The “inte-
grated” phase emphasizes coordinated performance
of the muscles throughout the body during func-
tional exercises. The final “return to sport” phase
highlights advanced exercises and sport reintegra-
tion. Progression is based on achieving specific cri-
teria, as opposed to following a rigid, time-based
protocol. This approach allows athletes to progress
at their own pace, yet still ensures safe and compre-
hensive care.
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Table 1. Physical Therapy for Youth Athletes with Spondylolysis.

Phase

l.
Isolated Training

I.
Integrated Training

M.
Return to Sport Training

Objectives

Patient education to
minimize
catastrophizing and
fear-avoidance beliefs
Encourage participation
in activities of daily living
Initiate local muscle
system activation
Improve mobility deficits
Minimize pain

Integrate local muscle
system activation with
global muscle system
performance

Initiate standing
balance/dynamic
activities

Progress endurance of
isolated muscle system
Achieve sufficient
flexibility/ROM and
strength for demand of
sport

Promote controlled
spinal movement during
functional activities

Return to sport
progression

Maximize sports
specific strength and
endurance

Ensure core muscle
control during dynamic
sports specific activities
Establish proper training
regimen and ongoing
independent
management program
following discharge

Muscle Performance
Considerations

Focus on local muscles
of the core

Stabilization of static
spine during extremity
movement

Low load, spine
supported positions

Focus on integrating
local and global muscle
systems

Stabilization during
spinal movement

Single plane to multi-
plane progressions

Core control in functional
upright positions

Mobility Considerations

Encourage steadily
increasing pain-
minimized spinal motion
Avoid uncontrolled spinal
movement

Address limitations in
flexibility as necessary
Promote normalized
lumbopelvic rhythm.

Ensure necessary ROM
and flexibility for sports
specific demands
including UE, LE, and
trunk

Continue to promote
normalized lumbopelvic
rhythm

Dynamic sports/position
specific exercises
Progression of sports
specific training with
increasing variables of
intensity and volume
Monitored, graded
return to sport practice
and competition

Test/Assess

TA activation (Pressure
biofeedback in prone)
MT lift test in prone
UE/LE strength/flexibility
Trunk movement
(quality/quantity)

Micheli Functional Scale

Prone DL raise

Supine DL Lowering
Assess for aberrant
motion (as needed)
UE/LE strength/flexibility
Micheli Functional Scale

Biomechanics during
sport simulations
Symptoms and
performance during
sport reintegration
Micheli Functional Scale

Criteria to begin next Phase

TA activation is “good”
without compensatory
strategies. — prone
pressure biofeedback
test >10 seconds with 4
mmHG drop.

Normal MT contraction
as measured during
prone MT lift test.
Pain-free repeated
lumbar flexion/extension
(x10 reps)

Good Global muscle
performance
(passing)(Prone DL
raise >30 seconds,
Supine DL lowering
<70°)

Full, uncompensated
trunk active ROM in all
planes.

Achieve sufficient
flexibility/ROM and
strength in the sport
specific kinetic chain
0% Score on parts B
and C of Micheli
Functional Scale

Discharge Criteria:

1.

Observation of fluid
mechanics during
sports specific
movements with full
volume and intensity
needed for sport
Compete at pre-injury
performance level
without pain

0% score on Micheli
Functional Scale

IAbbreviations: ROM, Range of motion; UE, upper extremity; LE, lower extremity; TA, transverse abdominis; MT; multifidus.
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To guide treatment initially, it is essential to under-
stand the following conceptualization of the trunk
muscles. This conceptualization draws a distinc-
tion between two muscular systems based on their
functional role: a local muscle system and a global
muscle system. The local system provides precise,
tonic segmental stabilization, while the global sys-
tem is responsible for movement generation.* This
two-category grouping of trunk muscles is listed in
Table 2.

PHASE I - ISOLATED TRAINING

Objectives of Phase 1

At the outset of Phase I, clinicians have a critically
important role in promoting positive beliefs about
LBP. Even with the presence of a spondylolytic
injury, patients should be encouraged to stay active
and view movement as beneficial to their recovery.
Initially, patients will benefit from avoiding pain-
eliciting activities. However, this guidance should be
offered within the overarching theme of remaining
active.

Exercise interventions in this phase target isolated
muscle groups and any movement restrictions. It
should be noted that scapular stabilizers, hip mus-
cles and other muscles of the local system likely
need attention as well. Adolescent athletes with
acute spondylolysis may need interventions for pain

control, such as therapeutic modalities or manual
therapy. Like other populations with LBP, these inter-
ventions should be used sparingly. Thrust (manipu-
lation) manual therapy is not recommended in the
lumbar spine. When pain-control interventions are
used, the goal should be to promote activity and
exercise.

Muscle Performance Considerations

The patient is encouraged to begin targeted exercises
to improve activation and performance of the local
muscle system. Exercises should occur in a pain-
minimized neutral position, and not in end-range.
Exercises can be progressed by adding extremity
movements while maintaining a neutral spinal posi-
tion. Detailed descriptions of local stabilization have
previously been described.®® Younger patients may
have difficulty performing or engaging in the focused
local exercises in Phase I. The authors find that use
of external feedback such as attempting to keep a
half foam roll or towel roll steady on their back or
abdominal muscles may help with performance. For
these athletes who find these “low level” exercises
too easy or boring, adding an unstable surface, can
increase difficulty and improve patient engagement.

Mobility Considerations
In this first phase, athletes should achieve lumbar
motion required for activities of daily living. For

Table 2. Local and Global Muscle Systems of the Core. (Adapted from

Hoogenboom and Kiesel®).
Local Muscle System

Global Muscle System

Multifidi

Rectus Abdominis

Transversus Abdominis

External oblique

Quadratus lumborum (medial portion)

Internal Oblique (anterior fibers)

Diaphragm

Longissimus and lliocostalis (thoracic
portion)

Internal Oblique (posterior fibers)

Quadratus lumborum (lateral portion)

Intertransversarii and Interspinales

Latissimus dorsi

lliocostalis and longissimus (lumbar
portions)

lliacus

Psoas Major (posterior portion)

Psoas Major (anterior portion)

Hip rotators*

Hip extensors and adductors

Hip abductors*

Hamstring and Quadriceps

Hip rotators*

Hip abductors*

*Disagreement exists about whether these are local or global.
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most adolescent athletes, specific motion exercises
will not be necessary as their motion will return
once the pain subsides. Patients with spondyloly-
sis may present with decreased flexibility of the hip
flexor and hamstring muscles.'*?>% Excessive tight-
ness of the hip flexor muscles results in increased
lumbar lordosis, which can increase the stress on
the posterior elements of the lumbar spine.?” If the
clinician determines that stretching of these mus-
cles is appropriate, care should be taken to maintain
a neutral spine position while stretching.

Clinicians should identify and address impairments
in other areas of the body integral to the athlete’s
sport. A good understanding of each patient’s sport
and sport-specific movements can help identify
a relationship between the individual's LBP and a
seemingly unrelated impairment. For example, a
baseball pitcher who has limited trunk rotation and
shoulder external rotation may perform excessive
lumbar extension and rotation to be able to pitch
effectively.®® This excessive lumbar motion results
in increased lumbar stress which is compounded by
the repetitive nature of pitching and may be a poten-
tial cause of spondylolysis.?!

Phase I Tests and Criteria to Progress

to Phase 11

Tests of the local muscles guide exercise selection
and verify progress in the first phase. Qualitative
assessment via palpation is an acceptable method,
but the pressure biofeedback unit test of the trans-
versus abdominis and the multifidus lift test attempt
to bring more objectivity and standardization.?**° The
transversus abdominis should be judged as “good,”
defined by a 4 mmHG drop for at least 10 seconds
using a pressure biofeedback device in prone (Fig-
ure 3), and an obvious (palpable) contraction of the
multifidus should be noted (Figure 4).” Although
the multifidus is difficult to assess clinically, the
multifidus lift test has shown acceptable reliability
(Kappa 0.75-0.81) and a moderate correlation with
real-time ultrasound imaging.*

At the end of Phase I, the clinician should assess
the quality and quantity of lumbar motion. Lum-
bar motion can be assessed using an inclinome-
ter,* and the athlete should be able to demonstrate
lumbar motion within normal limits. Clinicians

Figure 3. Pressure Biofeedback Unit ‘Test of the Transverse
Abdominis.

The patient is prone over a pressure biofeedback device,
which is inflated to 70 mmHg. The therapist provides the cue
“Draw in abdominal wall for 10 seconds without moving your
back and while breathing normally.” The therapist records
the length of time the patient can hold a >4mmHg drop, while
monitoring for improper compensations. Performance is con-
sidered “good” with a duration of 10 seconds or greater.

Figure 4. Multifidus Lift Test.

Patient lies prone, with shoulders at approximately 120° of
abduction and elbows at 90° of flexion. The therapist palpates
immediately lateral and adjacent to the interspinous space of
L4/LS5 and L5/S1. The patient is instructed to lift their con-
tralateral arm towards the ceiling approximately 5 cm. The
therapist qualitatively assesses multifidus as contralateral
arm is lifted. A normal contraction is described as a robust
and obvious muscle contraction, while little or no palpable
contraction is considered abnormal.

must recognize that functional motion for athletes
will likely exceed normal ranges in some sports.
Repeated forward and backward bending of the lum-
bar spine should be pain-free and without aberrant
movement.®
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PHASE II - INTEGRATED TRAINING

Objectives

The goal of Phase II is to integrate the local mus-
cle system with the global muscle system during
dynamic functional exercises. In this phase, exer-
cises should incorporate greater resistance and be
performed throughout increasing ranges of spinal
motion. Additionally, the endurance of the local
muscle system should be progressed to prepare
for the demands of the athlete’s sport. During this
phase, the athlete should achieve sufficient strength
and flexibility in other to ensure controlled spinal
movement during functional activities including
extension.

Muscle Performance Considerations

In contrast to the initial phase when the spine
remains in static, supported positions, patients now
perform unsupported, dynamic exercises. Exercises
advance to functional upright positions and prog-
ress from single plane to multiple planes including
end-range spinal movements while assuring proper
movement patterns. Clinicians should include exer-
cises that build eccentric strength and force develop-
ment. Additionally, clinicians must not forget about
the strength of other muscles in the sport specific
kinetic chain, including the hips, scapulothoracic,
and shoulder musculature.

Mobility Considerations

Exercise progressions should promote controlled,
normalized lumbopelvic rhythm and be monitored
to avoid uncontrolled lumbar motion.** The func-
tional motion an athlete needs for sport, not only in
the lumbar spine but also in other areas such as the
hips and shoulders, often exceeds normal motion.
Therefore, clinicians should focus on achieving suf-
ficient motion for the demands of sport.

Phase II Tests and Criteria to Progress to

Phase II1

The athlete’s ability to integrate the local and global
muscle systems during dynamic functional move-
ment will be assessed using clinical tests recom-
mended in the LBP clinical practice guidelines
to assess trunk muscle power and endurance.”®
The prone double leg raise can be useful to judge
the pain-free performance and endurance of the

athlete’s extensor muscles (Figure 5).” The supine
double leg lowering test can assess global trunk flex-
ion performance (Figure 6). Lateral core strength
and endurance can be assessed using a timed lateral
plank. The patient should demonstrate full, pain-
free lumbar movement all directions. The MFS can
provide insight into the patient’s beliefs about their
functional level and scores should approach 0% on

Figure 5. Prone Double Leg Raise Test.

The patient is positioned in prone with hands underneath
their forehead. The therapist instructs the patient to raise
both legs until their knees are off the table and hold the posi-
tion. The test is timed until the patient can no longer main-
tain knee clearance or reports pain.

Figure 6. Supine Double Leg Lowering Test.

The patient is positioned in supine; the therapist elevates both
of the patient’s fully extended legs to the point at which the
sacrum begins to rise off the table. The patient is instructed to
maintain contact of the low back with the table while slowly
lowering extended legs to the table without assistance. The
examiner observes and measures when the lower back loses
contact with the tabletop due to anterior pelvic tilt.
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the ADL (part B) and pain (part C) subsections. It is
important to consider the requirements of the ath-
lete’s sport as certain sports require greater strength,
power, endurance and mobility to be successful and
the patient should demonstrate sufficient motion
and strength in their sport/position specific kinetic
chain.

PHASE III - RETURN TO SPORT

Objectives of Phase IIT

The primary objective of this phase is to reintegrate
the athlete back into sport. The second objective is to
ensure that the athlete is able to translate dynamic
core exercises to sport specific activity. The third
objective is to maximize aerobic capacity, endurance,
and sport specific strength. As the athlete has been
at a reduced level of activity, their aerobic capacity,
endurance, and sport specific muscle strength may
have suffered. Clinicians must not forget that ath-
letes can practice for hours most days of the week
and one to two hours of physical therapy a week
is not adequate preparation. Finally, the clinician
should work with the athlete and family to establish
a proper training regimen and ongoing independent
management program following discharge.

Phase III Considerations

Successful reintegration of the athlete into sport
cannot be completed solely within the confines of
the clinic. The athlete should perform a monitored,
graded return to practice and competition. The cli-
nician should communicate with the family, coach
and the athletic trainer to determine an appropri-
ate initial tolerable level of sport participation. Input
from all of these sources will help the clinician know
when to progress the athlete until they are partici-
pating fully in all aspects of sport. Injured athletes
should progressively perform higher levels of sport
activity until they can fully resume sport safely as
an effective athlete. The return-to-sport progression
may be relatively short or take many weeks depend-
ing on how long the athlete was out of sport as well
as the intensity and level of the sport to which they
are returning. An overview of how to progress each
athlete back to their desired sport is outside of the
scope of this commentary, but many return-to-sport
progressions exist which can guide clinicians who
may be unfamiliar with this process.?*%

Sport specific exercises should mimic the wide array
of activities the athlete will need to perform. Balls
and unstable surfaces can be incorporated to stress
the athlete’s ability to respond in the unpredictable
environment of their sport.

Patient assessment and criteria for discharge
Phase II1

At this stage of rehabilitation, athletes are returning
to sport and preparing for discharge. The athlete’s
sport-specific mechanics should be assessed for
impaired movement or compensations throughout
the kinetic chain. Attaining perfect form is unlikely
and not expected in these adolescent athletes, how-
ever even minor improvements may help reduce
the stress on the pars interarticularis as the athlete
resumes sport.®# The clinician should also moni-
tor the athlete’s symptoms as they reintegrate back
into sport. Athletes should be able to resume similar
competitive levels with little to no pain even dur-
ing high level sport activity.®® There are no signifi-
cant change scores reported for the MFS, but in our
experience most athletes score at or near zero at
discharge.

CONCLUSIONS

Evidence in non-surgical care of isthmic spondyloly-
sis in adolescents is growing and physical therapy
is frequently recommended, thus, this commen-
tary provides much needed guidance regarding the
phased implementation of physical therapy care.
Although the physical therapy recommendations in
this commentary are largely based on expert opin-
ion and research generalized from similar popula-
tions, they are helpful in establishing a safe and
effective approach for treating adolescent athletes
with a spondylolysis. Additionally, the rehabilitation
program in this commentary may serve as a frame-
work for developing additional studies designed to
assess physical therapy care for this population.
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