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INTRODUCTION

Spondylolysis is defined as a lesion in the pars inter-
articularis of the neural arch. A fracture of the pars can
be seen as a relatively frequent finding in the radiographs
of asymptomatic individuals.1 Symptomatic spondyloly-
sis, however, is a frequent cause of low back pain in
adolescent athletes. Although much is known about the
natural history and pathophysiology of the disorder, the
optimal means of diagnosing and treating adolescent ath-
letes with symptomatic pars lesions have not been well
documented in the medical literature, and remain con-
troversial. There have been no comparative studies per-
formed evaluating all of the different types of imaging
currently available for diagnosing spondylolysis, and
there are no controlled trials published on the treatment
of spondylolysis.

DIAGNOSTIC IMAGING

Traditionally, the diagnosis of spondylolysis has been
made by plain radiography, and this is the basis for many
of the studies in the medical literature. However, com-
puted tomography (CT), nuclear imaging, and magnetic
resonance imaging (MRI) have all been shown to be
significantly more sensitive than plain radiography for
the identification of pars lesions.2–7 Nuclear imaging
with planar bone scan and single photon emission com-
puted tomography (SPECT) may be particularly useful in
establishing the diagnosis, as several studies suggest that
it can aid in the identification of symptomatic lesions.4,8,9

Of the two, SPECT has been found to be much more
sensitive in the identification of pars lesions than is pla-
nar bone scan.2,3 The specificity of nuclear imaging,
however, is somewhat limited, and additional imaging is
generally necessary to clarify any abnormalities noted.

CT appears to be highly specific in the identification
of pars lesions and has been reported to be extremely
useful in staging the lesion, potentially allowing for bet-
ter treatment stratification.10 The sensitivity of CT may
be in question, however, when compared with SPECT or
MRI in establishing the diagnosis of a pars lesion. CT,

like MRI, also does not show bony metabolic activity, as
is the case for SPECT, which may make the identifica-
tion of symptomatic lesions more difficult. MRI may
ultimately prove to be very useful in the diagnosis of
spondylolysis, but there is little literature on its use in the
management of these patients. There are no studies avail-
able directly comparing CT, SPECT, and MRI.

TREATMENT

There are significant differences in the treatment
methods reported in the literature. Various authors note
the use of routine rigid bracing, in either a lordotic or an
antilordotic posture, nonrigid bracing, or no bracing, and
patients have been reported to heal their fractures with all
of these approaches.5,6,10–13 The amount of recom-
mended time out of sport or in a brace can vary widely,
as can the types of permitted activities during various
phases of treatment. Despite these differences, the vast
majority of patients with a symptomatic pars lesion seem
to do well with conservative care and return to sport with
few or no symptoms.11,13 Although generally displaying
good clinical outcomes, it is worth noting that most pa-
tients with a pars fracture do not actually heal the lesion
with whatever treatment is used, with rates of healing for
large groups on the order of 25–40%.11–13 In recent work
attempting to further define healing rates, patients have
been classified by the radiographic stage of the lesion on
plain radiographs or CT.10,12 In these studies, the healing
rates of early stage, noncorticated fractures have been
found to be much higher than those for more terminal
appearing, well-corticated fractures (62–73% versus 0%,
respectively).10,12 This would seem to have a significant
bearing on how a given individual should be treated, and
may allow for better treatment stratification than has
been reported in the past.

RATIONAL MANAGEMENT

Based on what is now known about the natural history
and pathophysiology of spondylolysis, and with finite
treatment goals including minimizing exposure to ioniz-
ing radiation, minimizing time loss from sports and al-
lowing for healing where possible, the following strate-
gies are recommended in the management of an adoles-
cent athlete with a suspected symptomatic pars lesion
(Figure 1).

Accepted January 14, 2002.
Address correspondence to Christopher J. Standaert, MD, Puget

Sound Sports and Spine Physicians, 1600 E. Jefferson, Suite 401, Se-
attle, WA 98122, U.S.A.

Clinical Journal of Sport Medicine, 12:119–122
© 2002 Lippincott Williams & Wilkins, Inc., Philadelphia

119



In a young athlete with a complaint of low back pain
in whom a pars lesion is suspected, plain radiographs
with anteroposterior (A/P) and lateral views only are
initially obtained. This is done to assess for an associated
spondylolisthesis, segmentation anomalies, or other

gross bony abnormalities. Multiple other views of the
lumbar spine are not obtained routinely. If the plain films
do not indicate another diagnosis, the patient is then re-
ferred for a planar bone scan with SPECT imaging of the
lumbosacral spine. If the SPECT scan shows an area of

FIG. 1. Chart outlining the management approach for an adolescent athlete with a suspected symptomatic pars lesion. [Rehabilitation
model adapted from Herring SA, Kibler WB. A framework for rehabilitation. In: Kibler WB, Herring SA, Press JM, eds. Functional
Rehabilitation of Sports and Musculoskeletal Injuries. Gaithersburg, MD: Aspen Publishers, Inc., 1998.]
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increased uptake consistent with a pars lesion, then a
limited CT scan with bone windows, 1.0–1.5 mm slice
thickness, and stacked sequences is ordered through the
area of concern on the SPECT (not through the entire
lumbar spine). If the SPECT study is normal, it is un-
likely that a symptomatic pars lesion is the primary cause
of the patient’s symptoms, and other diagnostic testing is
pursued as indicated.3,4,8,9

If a pars lesion is identified on CT that correlates with
the abnormality seen on SPECT, then the subsequent
treatment is dependent on the radiographic stage of the
lesion. For an earlier stage lesion with either minimal
separation and noncorticated or cystic margins, sclerosis
without separation, or only stress reaction, there would
appear to be a relatively good chance of obtaining a solid
bony union, particularly for a unilateral lesion.10,12 These
patients are initially treated with rest, including no sports
participation and no activity beyond that required for
normal daily activities. If pain free after 2–3 weeks, this
level of activity restriction is continued for a full 3
months—the minimum time required to achieve bony
healing.7 Bracing is used if the patient is still symptom-
atic after 2–4 weeks of rest. The patient is informed that
the brace is being used predominantly as an additional
method of activity restriction rather than as a means of
immobilization for healing. Radiographic and biome-
chanical studies have shown that lumbosacral brace use
limits gross spinal motion but does not actually restrict
intersegmental motion in the lower lumbar spine.14,15

Somewhat counter-intuitively, the use of a lumbosacral
brace may actually increase intervertebral motion at the
lumbosacral junction in many individuals.14 Rigid brac-
ing generally produces greater restriction in gross motion
than softer bracing.15 Given this, the decision on which
type of brace to use is dependent on the amount of mo-
tion restriction and activity limitation that is desired.

Assuming the patient is asymptomatic at 3 months, a
graded rehabilitation program is begun that initially in-
cludes neutral spinal stabilization training and low-
impact aerobic activity with minimal repetitive spinal
motion. The patient is gradually progressed through
more aggressive multiplanar dynamic lumbar stabiliza-
tion work, strength training, and aerobic conditioning
with an emphasis on sports-specific activities and tech-
nique. One of the major goals of rehabilitation is to cor-
rect functional biomechanical deficits or technique errors
that adversely affect the force distribution in the lower
lumbar spine during sports activity. Specific muscle
groups targeted include the multifidi and segmental sta-
bilizers, hip extensors, and abdominal muscles, although
the specific rehabilitation program used for a given ath-
lete is highly dependent on that athlete’s sport and indi-
vidual characteristics of the athlete that affect the func-
tional kinetic chain. The athlete is cleared for return to
sport when sufficient cardiovascular conditioning has
been attained and the athlete can fully participate in
sports activities without symptoms. Most athletes seem
to return to full activity at about 5–7 months after the
time of diagnosis.

If the CT scan shows a terminal stage lesion in the pars

that is well corticated or has densely sclerotic margins
with significant separation, then bony healing is a much
less realistic goal.10,12 These patients are similarly placed
on significant activity restriction, but only until pain free,
at which time they are begun in a rehabilitation program
to return them to their sport. Again, bracing is used if
symptoms are persisting after 2–4 weeks of significant
rest with the same caveats as discussed above.

At any point in the treatment process, if an individual
athlete is not progressing as expected, further investiga-
tion is undertaken to evaluate that individual for any
alternative diagnoses or psychosocial barriers that may
be impacting recovery. Radiographic follow-up is not
obtained routinely to assess for healing in athletes with
spondylolysis without spondylolisthesis if the patients
are asymptomatic. For an athlete with an early or pro-
gressive pars lesion in whom a rapid return to sports is
important, it may be appropriate to obtain a follow-up
CT scan at 12 weeks to assess for bony healing. If there
is evidence of a solid bony union on CT at that time, the
athlete may be able to progress through rehabilitation
and return to play at a faster rate. Those athletes with an
identified spondylolisthesis may well warrant routine
follow-up films, particularly during the rapid growth
phase associated with adolescence, but a detailed discus-
sion of management of spondylolisthesis is beyond the
scope of this text.

CONCLUSION

The above approach to the diagnosis and management
of young athletes with spondylolysis is proposed with the
knowledge that other practitioners follow different pro-
tocols and that our knowledge of this condition is incom-
plete. Randomized, controlled trials in this area are
strongly needed to ascertain the best means of managing
individuals with symptomatic lesions of the pars.
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