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Genetic predispositions, including weak cross-
sectional areas of the cortical bone area of the pars and
relative cortical bone density, also affect the relative in-
cidence of injury (Hodge, 1991; Nance & Hickey, 1999).
These factors affect the efficiency in which the neural arch
absorbs forces (Standaert et al., 2000). It should also be
noted that approximately 50–81% of those suffering from
spondylolysis conditions also have spondylolisthesis—the
complete bilateral fracture of the pars inter-articularis
resulting in the anterior slippage of the vertebra (Thein-
Nissenbaum, 2005). This specific anatomical considera-
tion is critical when treating any spondylopathic condi-
tion to properly design an appropriate management plan.
It is equally necessary to recognize the effects of the as-
sociated slippage and/or compressive forces that affect
the surrounding articular surfaces, discs, and neurologi-
cal structures.

The following five subcategories for spondylolysis exist:
dysplastic, isthmic, degenerative, traumatic, and patho-
genic (Nance & Hickey, 1999; Standaert et al., 2000).
Each presents unique considerations for the orthopaedic
nurse and other healthcare providers. Although beyond
the scope of this article to elaborate on each of these
categories, a brief description is provided. Dysplastic
spondylopathic conditions involve congenital abnormal-
ities, such as an attenuated pars, whereas isthmic condi-
tions involve lesions of the pars interarticularis resulting
from stress fractures, elongation, or acute fractures.
Degenerative spondylolysis involves segmental insta-
bility and alterations of the articular processes due to
degeneration of the intervertebral discs, whereas trau-
matic spondylolysis results from acute fractures in vari-
ous places on the neural arch, not including the pars.
Finally, pathological spondylolysis occurs from various
bone diseases or infections and their complications.

This article focuses primarily on isthmic spondylolysis
resulting from fatigue fractures. The classic mechanism
of injury involves mechanical stress to the pars inter-
articularis over a longer time frame typically caused from
hyperextension and rotation forces (Iwamoto, Takeda, &
Wakano, 2004). Biomechanically, the compressive and
torsional forces may be amplified by alterations in align-

Low back pain, specifically “spondylo” conditions, has 
traditionally been misunderstood and often times ill-treated.
A thorough understanding of the function of pars inter-
articularis and its relationship to the entire vertebral unit 
and low back health are essential for successful treatment
and rehabilitation outcomes. Lifestyle awareness and 
controlled progression through the inflammation, stabi-
lization, strength, and functional rehabilitation phases 
provide primary guidance for patients. In addition, a broad
spectrum of pharmacological, psychological, therapeutic
modality, and newer surgical techniques must be consid-
ered in the overall treatment plan. Having a strong under-
standing of the anatomy, biomechanics, treatment, and 
rehabilitation of this condition, will help the allied health-
care provider better meet the individualized needs of
spondylolysis patients.

S
pondylolysis is a stress fracture defect in the pars
inter-articularis of the vertebrae. Initial symp-
toms may be similar to other common lower back
ailments. This condition is present in up to 6%

of the population and is clinically recognized as a stress
reaction or stress fracture of the pars inter-articularis
(Sairyo, Katoh, et al., 2005). Although adolescents are
most susceptible, they are often asymptomatic until their
age and their weight-bearing forces increase (Hodge,
1991; Standaert, Herring, Halpern, & King, 2000). Spon-
dylolysis is introduced from anatomical and biomechan-
ical perspectives then further discussed from a treatment
and rehabilitation perspective, including surgical, clinical,
and psychological aspects.

Anatomy and Mechanism of Injury
Spondylolysis is a defect fracture, dissolvance, or break
in the neural arch between the superior and inferior
articulating processes (Hodge, 1991; Rodts, 2002). This
area of the vertebral arch, classically defined as the pars
inter-articularis, is fibrocartilaginous rather than bony
in spondylolysis conditions (Harvey, 2005) (see Figure 1).
Typically caused from excessive hyperextension forces,
this condition is often associated with hypermobility
of the lower back (Thein-Nissenbaum & Boissonnault,
2005). Commonly associated with athletic participation,
gymnasts, football linemen, weightlifters, wrestlers, and
divers are most vulnerable (Harvey, 2005; Hodge, 1991).
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arch region defect as a crack in the pars inter-articularis,
which reflects as a partial or complete separation of the
spinous process and the superior articular process. A
common term that relates to this diagnostic description
is the visualization of the “collar” on the “Scottie dog”
(Rodts, 2000; Starkey & Ryan, 2002). The collar shows
the non-displaced fracture of the pars inter-articularis
(see Figure 2). Although radiographic images have been
the primary diagnostic imaging tool in the past, recent
techniques have become more accepted tools including
the computed axial tomography (CAT) scan (CS), single
photon emission computed tomography (SPECT), and
magnetic resonance imaging (MRI) (see Figures 3 and 4).
These scans are more sensitive to pars lesion identifica-
tion (Hodge, 1991; Standaert, 2002). These newer tech-
niques also allow more complicated angles of images
to be taken to accommodate the complex structure of
the lower spine. Orthopedic assessment tests can be per-
formed by the clinician to indicate spondylolysis.
Several specific orthopedic tests include the single leg
stance test (see Figure 5) and single leg raise (Starkey &
Ryan, 2002).

Surgical Procedure and Options 
to the Surgery
Although surgical treatment is typically used after
conservative methods have been exhausted, several
options do exist. Surgical options are used in 9 to 15%
of those diagnosed with symptomatic spondylolysis
(Standaert et al., 2000). Surgical procedures typically
attempt a direct repair of the pars. Internal fixation
devices have more recently been used over the previ-
ously considered “gold standard” spinal fusion proce-
dure (Mihara, Onari, Cheng, David, & Zdeblick, 2003).
Translaminar screw fixation, cerclage wiring loop, and
pediculolaminar hook screws are a few specific exam-
ples of such specific internal techniques (Roca, Iborra,
Cavanilles-Walker, & Alberti, 2005). These newer tech-
niques preserve more segmental motion by directly re-
pairing the isthmic defect.

The pedicle screw-hook fixation procedure results in
the placement of a bone graft and stabilizing rod into the
pars (Roca et al., 2005). The pedicle screws are placed in
the vertebra and the defect is packed with a cancellous
bone graft taken from the iliac crest. Once filled, a rod is

FIGURE 1. The pars inter-articularis (Mayfield
Clinic, 2006) (www.mayfieldclinic.com/PESPOND.
htm).

FIGURE 2. Normal anatomy and spondylolysis depicting the Scottie dog
appearance (Anderson, Hall, & Martin, 2000).

ment or spinal trunk muscular imbalances. Such imbal-
ances cause the pelvis to shift into an anterior pelvic tilt
position, forcing the lumbar region of the spine into
prolonged hyperextension. Muscular imbalances, such
as tight hamstrings with weak back extensors, abdomi-
nals, hip flexors, lateral lumbar flexors, and lumbar rota-
tor musculature, may also contribute to low back pain,
including spondylolysis (Prentice, 2004). Such forces
over time result in hairline fractures and may eventually
progress to a complete separation of bone (Hall, 2003).
Although an acute mechanism may result in spondy-
lolysis, the progressive breakdown of the pars most com-
monly occurs before the acute damage.

Diagnostic Techniques 
and Implications
Evaluation of a suspected spondylolysis requires careful
consideration of several critical questions: Can the spine
function as a weight-bearing unit? Is there neurological
encroachment? and What was the mechanism of injury?
The history will provide considerable guidance; however,
radiographic studies are typically prescribed (Lenke,
Bridwell, & O’Brien, 2000). Oblique radiographic and
newer imaging techniques assist in the diagnosis of
spondylolysis. They indicate the location of the neural
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return to regular activities, long-term evaluations have
shown further postsurgical slippage and problematic
distribution of forces. These biomechanical shifts may
require additional surgery, making this procedure less
popular.

MODALITIES AND PHARMACOLOGICAL TREATMENTS

Therapeutic modalities are incorporated into the man-
agement plan for two main reasons: to relieve pain or to
increase blood flow to the area to promote healing. Ice
may be applied to the localized area during acute inflam-
mation or an episode of chronic inflammation to inter-
rupt the pain cycle. Ice may also be applied to reduce in-
flammation so surrounding structures may be relieved
of secondary pressure associated with swelling. Once
pain levels are controlled, pulsed ultrasound and thera-
peutic isometric contractions of surrounding muscula-
ture may be initiated to promote additional blood flow.
This increases collagen, neovascular, and myofibroblast
production and facilitates localized waste removal and
supplies the injured lesion with the needed components
for the healing process (Houglum, 2005).

The use of electrical bone stimulators—internally
implanted or external—has increased to promote healing.
The treatment duration for the more commonly used
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FIGURE 3. X-ray image of spondylolisthe-
sis in the lumbar spine (Schoen, 2000).

FIGURE 4. MRI view of spondylolisthesis of
the lumbar spine (Schoen, 2000).

FIGURE 5. Single leg stance test (Anderson, Hall, & Martin,
2000). The single leg stance test involves the patient lifting 
one leg and placing the trunk into hyperextension. A positive 
is determined by pain in the lumbar spine or sacroiliac area 
indicating shear forces placed on the pars interarticularis. The
pain may be either unilateral or bilateral.

inserted into the screw head and the device is loaded
with compressive forces (see Figure 6). Patients are per-
mitted to stand after 3 days and must wear a lum-
bosacral support for approximately 2 months after
surgery or until fusion is healed.

Another less invasive endoscopic procedure known
as the Gill involves the removal of the loose lamina to
relieve associated nerve root impingement (Sairyo, Goel,
et al., 2005). Although this procedure allows an early
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