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Abstract

Spondylolysis is a well-known disorder frequently causing lumbar
pain in athletes. The unilateral defect of the pars interarticularis has
rarely been reported in the literature and in most cases a contralat-
eral defect was present. We present a case of a 21-year old male
professional soccer playerreporting persistent lumbar pain for three
years. The Computed Tomography (CT) scan has showed the pres-
ence of right L5 spondylolysis associated with stress fracture of the
left lamina of this vertebra.The pars interarticularis defect was sta-
bilized with pedicle screw and laminar hook. The left lamina fracture
was fixed with two interfragment screws. During postoperative fol-
low-up (twenty-four month), the patient reported complete pain relief.
Six months after the surgery the patient was able to resume sports
activities as before.
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Introduction

Sports that require athletes to repeatedly place the spine in hy-
perextension may exacerbate both spondylolysis and spondylolisthesi
with activity restrictions and a structured rehabilitation program can
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help in return to most sports. Surgical treatment may be required for
patients who have symptoms that are unresponsive to nonsurgical
treatment and patients who have grade III or grade IV spondylolis-
thesis [1].

Low back pain is a common symptom in athletes. Generally the
painful events are caused by self-limited muscle sprains. Persistent
lumbar pain is usually associated to degenerative disc disease, spon-
dylolysis, stress fracture, facet syndrome or other spine disorders [2].

Spondylolysis is characterized by a defect of the pars interarticu-
laris of the posterior vertebral arch and is often found in radiographs
of asymptomatic individuals. Sports practice is an important trigger-
ing factor for developing defect in the pars interarticularis. Symptom-
atic spondylolysis has been a frequent cause of lumbar pain in athletes
[3]. The most frequent site of spondylolysis is L5 and most cases are
bilateral [4]. Unilateral spondylolysis is uncommon and most cases
reported are associated with contralateral posterior arch defects, such
as contralateral bone hypertrophy, bone sclerosis, and stress fractures
of the pedicle [5-13].

Unilateral spondylolysis associated to fracture of the contralateral
lamina is an extremely rare condition, which was reported in literature
only twice to date [14,15].

This is a case report of a professional soccer player with persistent
lumbar pain diagnosed as unilateral spondylolysis associated with
contralateral lamina fracture. Unlike the individuals reported in med-
ical literature, who were submitted to arthrodesis, our patient under-
went surgical fixation of the lesions. We documented the medical and
radiological follow-up for two years.

Case Report

A 21-year old male professional soccer player was admitted to our
service reporting persistent lumbar pain for three years. Pain wors-
ened with movement thus affecting his sports activities. There was
little pain improvement with non-hormonal anti-inflammatory drugs;
total rest was a factor for pain relief. No radicular symptoms were
present. The patient denied previous trauma or comorbidities.

Physical exam revealed pain when palpating the left paravertebral
muscles with worsening of the pain with hyperextension and rotation
of the back. No neurological abnormalities were observed.

The postero-anterior and orthostatic lateral and oblique views of
the lumbosacral spine suggested a right pars interarticularis defect at
L5, but no other evident alterations (Figure 1). The Computed To-
mography (CT) scan confirmed the presence of right LS spondyloly-
sis associated with stress fracture of the left lamina of this vertebra.
The image suggested pseudoarthrosis (Figures 2 and 3).

Surgical treatment of the lesions was performed. The pars interar-
ticularis defect was stabilized with pedicle screw and laminar hook.
The left lamina fracture was fixed with two 3.5 mm interfragment
screws (Figure 4).
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Figure 1: Radiographs: A) AP with no significant changes; B) Lateral view showing
spondylolysis at L5 ; C) and D), Oblique view confirming spondylolysis at L5.

Figure 2: Axial computed tomography showing spondylolysis at L5 with contralat-
eral lamina fracture.

Figure 3: Axial computed tomography showing spondylolysis at LS with contralat-
eral lamina fracture.

Autologous bone graft of the iliac crest was placed in both lesions.
Since the patient had no signs of lumbar instability or disc degenera-
tion on the Magnetic Resonance Imaging (MRI) (Figure 5), arthrode-
sis was not performed.

During postoperative follow-up, the patient reported complete
pain relief and no orthesis was prescribed. Physical therapy was per-
formed for 3 months. Radiologic consolidation of the lesions was
evident three months after surgery. Six month after the surgery the

patient was able to resume sports activities as before. Osteosynthesis
was removed one year after the procedure (Figures 6 to 8).

Figure 4: A) AP radiograph demonstrating fixation of left lamina fracture with 2
screws and stabilization of spondylolysis with screw-rod-hook. B) Lateral view better
shows stabilization with screw-rod-hook of pars impairment.

N

Figure 5: Magnetic resonance imaging (T2) shows normal aspect of intervertebral
discs and absence of vertebral instability signs.

A B

Figure 6: A) AP radiograph after removal synthesis material (one year after surgery).
B) Lateral view shows consolidation of spondylolysis.

After twenty-four month follow-up the patient is still asymptomat-
ic and plays soccer, participating in professional championships with
no functional lumbosacral limitation and high competitive sport level.

Discussion

Mechanical factors combined with rapid growth during adoles-
cence place stress on the spine and can result in a stress fracture [1].
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The prevalence of bilateral spondylolysis is approximately 6% in
Caucasians [16]. The unilateral defect of the pars interarticularis has
rarely been reported in the literature and in most cases a contralateral
defect was present [6,7,9,12,15,17-19].

Figure 7: Axial computed tomography (one-year follow-up) demonstrating consolida-
tion of spondylolysis and lamina fracture.

N

—

Figure 8: Three-dimensional reconstruction tomography demonstrating consolidation
of left lamina one year after surgery.

N

Spondylolysis is a well known disorder frequently causing lumbar
pain in athletes. As professional athletes have to resume their sports
activities sooner, treatment has to be carried out immediately in order
to reduce the time length away from the competitions.

The reported case presents an extremely rare association of unilat-
eral spondylolysis and fracture of the contralateral lamina. Only two
similar cases are reported in the literature till this date [14,15] and one
of them was also a professional soccer player [14]. For both cases, ar-
throdesis was performed by reason of signs in the image examinations
compatible with degenerative discal disease.

Contralateral posterior arch hypertrophy was reported in associa-
tion with unilateral spondylolysis by some authors [6,20-23]. In 1976,
Maldague and Malghem [22] defined this finding as “vertebral ansio-
coria”, representing a load distribution on the posterior arch exposed
to tension in the presence of a unilateral defect of the pars interar-
ticularis. In 1984, Amato et al.,[20] were the first authors to report

lamina lesions associated with spondylolysis describing it as “lamina
fragmentation”. They observed lamina fragmentation in eight out of
56 patients examined but did not mention which cases were associat-
ed to unilateral spondylolysis.

In our case we believe that the lamina lesion was due to a stress
fracture developing to pseudoarthrosis, according to CT scan images

(Figure 2).

In 2005, Pascal-Mousselard et al., [14] reported the case of a 26-
year old male professional soccer player with a similar lesion. At
first their patient was treated nonsurgical and did not practice sports
for three months. Although he had complete pain relief, after eight
months the symptoms recurred and consolidation failure of the lamina
fracture was diagnosed. After another attempt of conservative treat-
ment the lamina fracture consolidated but pain and pars interarticu-
laris defect remained. Therefore the authors did L5-S1 arthrodesis
with no instrumentation. The patient returned to sports one year later
but with lower performance due to his age and time without training.

Spondylolysis treatment is controversial. Most patients are as-
ymptomatic. Patients with pain and bilateral spondylolysis generally
show good results with non-surgical treatment. However, chronic and
untreatable pain may be an indication for surgical procedure.

There are few cases reported of successful non-surgical treatment
of unilateral spondylolysis. According to the literature, surgery was
needed in 15 of the 20 cases reported so far [6-9,11-14,17-19]. It
seems that early surgical treatment leads to more effective outcomes
in professional athletes reducing treatment and rehabilitation time.

In the case presented, stabilization of the area of the defect of pars
interarticularis was performed with the use of a pedicle screw and a
rod connected to a laminar hook. The lamina fracture was fixed with
two 3.5 mm interfragment screws. Iliac crest autologous graft was
added to both lesions.

Since the patient had no signs of instability on the segment and
the intervertebral disc showed no degeneration (Figure 8), arthrodesis
was not performed. This was a major factor to preserve motility and
to allow patient’s early rehabilitation.

Several surgical techniques have been described for spondylolysis
[24]. The procedures most often used are direct repair of the pars in-
terarticularis with bone graft, use of screws, wiring, and combination
of screw-rod-hook [24-26].

In 1968, Kimura [27] described the direct spondylolysis repair.
Bone grafts with no internal fixation of the lesion were performed.
In 1971, Buck [25] presented a new fixation approach using screws
in the pars interarticularis, thus allowing the patient’s early mobility.
Other surgeons reported direct repair of the lesion, such as Scott tech-
nique (wiring with steel wires around the transverse processes and
stiffening below the spinous process); the modified Scott technique
(wiring with steel wires around cortical screws placed in both pedi-
cles and stiffened below the spinous process); the combined screw -
rod - hook (Morscher technique with Harrington hook inserted under
the lamina and fixated to the superior articulate process with a screw;
or the conventional screw - rod - hook approach) [24,26].

Deguchi et al., [28], in 1999, compared biomechanics of the dif-
ferent spondylolysis fixation approaches. Spondylolytic defects were
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created in nine fresh cadavers. Comparing the Scott, modified Scott,
Buck, and the screw - rod - hook techniques, it was observed that the
latter approach allowed less spine motility on the defect site in spinal
flexion.

The treatment of competing athletes is still a challenge. Despite
no consensus about the best treatment, surgery should be considered
for these patients. Arthrodesis of the affected segment, although much
used in the past, is not always necessary and should be avoided when-
ever there is no instability or degenerative disc disorder to preserve
lumbar spine mobility [29,30]. Our patient was the only one subject
reported in the literature submitted to fixation without arthrodesis.
What enabled this management was the normal lumbar MRI without
any sign of disc degeneration. In the case described, the patient pre-
sented fast relief of symptoms and resumed professional sports prac-
tice at the same level of performance than before surgery.

Conclusion

Spondylolysis is a common radiological finding that generally
appears in childhood without any symptoms, but it may progress to
persistent lumbar pain, especially in athletes.

Lesions of pars interarticularis are usually bilateral. Few cases of
unilateral spondylolysis have been reported.

The association of unilateral spondylolysis and contralateral lam-
ina fracture is rare and there are only two cases reported in literature.
Our patient was the only one submitted to fixation without arthrode-
sis. It is believed that load distribution on the posterior arch causes the
contralateral lesion. Most of these lesions are pedicle fractures.

Lamina fracture associated to spondylolysis generally consoli-
dates spontaneously but pseudoarthrosis may occur, especially in ath-
letes taking part in high level competitions. In these cases, surgical
treatment seems to lead to early return to sports activities with better
results. Treatment and return to competitive sports must be individ-
ualized based on the severity and symptoms of the disease in each
patient.
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