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CASE REPORTS

Posterior element pain in an adolescent schoolgirl

Mark E Batt, Nina Skattum, Blane K Chong, Jeffrey L Tanji

Abstract
A case is presented of a transitional
lumbosacral vertebra in an adolescent
girl, presenting with low back pain. There
was no evidence of a pars interarticularis
defect. Careful assessment of children or
adolescents presenting with low back pain
is important since back pain in this age
group is usually caused by organic dis-
ease.
(BrJ Sports Med 1996;30:356-358)
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Low back pain is a common complaint of
young athletes. Most frequently seen in ath-
letes involved with sports requiring repetitive
flexion, extension, and rotation, high inci-
dences have been reported in dancers, divers,
figure skaters, and gymnasts.'-2 Unlike adult
athletes, in this age group low back pain
typically results from posterior element pathol-
ogy rather than disc or degenerative disease.2
While many of these injuries stem from
overuse, a proportion arises solely or in part
from congenital spinal anomalies. These may
include spina bifida, spondylolysis, spondy-
lolisthesis, and transitional lumbar vertebrae.
Pars interarticularis defects are a well docu-
mented cause of low back pain in adolescents,
yet reports of low back pain due to other verte-
bral anomalies are scant. This report is of a 14
year old schoolgirl involved with gymnastics
who presented with posterior element back
pain.

Case report
A 14 year old schoolgirl presented with a six
month history oflow back pain. She was other-
wise in good health and dates the onset of her
discomfort from physical education classes
during which she undertook a series of hyper-
extension manoeuvres and sustained a fall.
Pain was exacerbated by prolonged standing
and interfered with activities of daily living
activity. She was a recreational athlete, would
swim as pain permitted, but otherwise cur-
tailed involvement in school sports. Pain was
limited to her low back with no radiation,
neurological symptoms, or bowel and bladder
dysfunction. Past medical history was unre-
markable and family history non-contributory.
She had previously attended ballet classes
between the ages of 8 and 10 years.

Physical examination revealed normal spinal
curvatures with no scoliosis or other deformity.
Active range of spinal motion was complete;

however, she experienced left lower lumbar
discomfort with extension, rotation, quadrant
testing, and left single leg hyperextension. Skin
examination was normal with no spasm or ten-
derness. There was localised bone tenderness
at the level of L5/S 1, more pronounced on the
left than on the right. Straight leg raise was 900
and symmetrical, with a negative Lasegue test.
Neurological testing of sensation, power, and
deep tendon reflexes were within normal
limits. Provocative sacroiliac tests were normal.
She was noted to be flexible with no specific
hamstring, quadriceps, or hip flexor tightness.

Initial investigations included plain film
radiographs which showed unilateral left
hemisacralisation of L5 on S1 and left facet
joint sclerosis at L4/5 (fig 1). There was no
radiographic evidence of a pars interarticularis
defect; however, a triple phase limited bone
scan (with SPECT) revealed increased uptake
in the superior portion of the left sacral wing
suggestive of a stress fracture (fig 2). In order
to further define the site of pathology a CT
scan was performed which showed a transi-
tional vertebral body at the L5 level with a
pseudoarthrosis of the left L5 transverse proc-
ess with a left SI transverse process (figs 3 and
4). A minimal L4/5 central disc bulge was
noted.
Her initial management had been relative

rest, avoidance of extension manoeuvres, and a
non-steroidal anti-inflammatory agent. Fol-
lowing the imaging studies she was prescribed
a lumbosacral corset which she discontinued
because of discomfort and instead purchased a
soft corset. Her symptoms gradually resolved
over three months, allowing progressive return
to activity, starting with swimming.

Discussion
This case shows the importance of careful
assessment of children or adolescents present-
ing with low back pain. Back pain in this age
group is usually caused by organic disease and
the spectrum and distribution of pathology is
different from that in the adult population."
Despite problems associated with sports injury
surveillance, the increased incidence of sports
related injuries are mirroring increased
participation.' Specifically, the incidence of
back injuries is increasing, particularly in those
sports requiring repetitive extension and rota-
tion of the lumbar spine.'
This case involved hyperextension gymnastic

manoeuvres during a physical education class.
The relatively higher incidence of injuries during
physical education classes and of nonorganised
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Posterior element pain in an adolescent

Figure 3 Coronal reformation computerised tomography
of the lumbosacral spine showing enlarged transverse
processes ofL5 bilaterally (arrows) with a left
pseudoarthrosis with the Si transverse process. Sclerotic
margins of this articulation are present (arrowhead) but
there is no evidence of sacral trabecular disruption.

Figure 1 Plain film radiograph (AP oflumbosacral
spine) showing hemisacralisation ofL5 on Si and leftfacet
joint sclerosis at this level.

Figure 2 AP delayed image of triple phase bone scan
showing increased uptake in the superior portion of the left
sacral wing (arrowed).

sports over organised team sport has previously
been noted and reflects the larger number of
participants.9 The site of pathology was the
posterior spinal elements and this is typical for
this mechanism and age group. Of interest was
the finding of a transitional lumbosacral verte-
bra (TLSV) and the absence of evidence of a
pars interarticularis defect. Of the congenital
lumbar spine anomalies, spondylolysis and
spondylolisthesis are recognised causes of low
back pain, but not spina bifida or TLSV.'
Whether or not TLSV are associated with
increased risk oflow back pain is in dispute and

Figure 4 Axial CT of the L51Si junction showing the left
pseudoarthrosis with no bony union. A joint line is visible
with sclerotic margins (arrowhead).

this probably reflects the variable anatomy of
these lesions.'0 Although their occurrence is
relatively common (4-7% of the population),
relatively little is known about their biome-
chanics and pathophysiology.1"c

In 1917 Bertolotti described the association
ofback pain and a TLSV, the pain being attrib-
uted to degenerative changes at that level.'2
While arthritic changes at the TLSV may exist,
other degenerative processes occur and are
typically found above the affected segment. In
patients with back pain and a TLSV the occur-
rence of a disc bulge or herniation, or spinal or
root canal stenosis is more common in the seg-
ment immediately above the TLSV than at other
levels. Typically, radiologically evident degenera-
tive changes in pseudoarthroses do not provide a
predictable localisation of symptoms."

In this case there was a left dysplastic L5
transverse processes with a fibrous pseudoar-
throsis producing a hemisacralisation of the L5
vertebra. A minimal disc bulge was noted
above the hemisacralisation which was asymp-
tomatic. The patient' s low back pain was bilat-
eral, with clinical tenderness ipsilateral to the
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asymmetrical pseudoarthrosis. The asym-
metrical morphology of this lesion and lack of
solid fusion may have contributed to the
production of symptoms at this level. This
would be consistent with the findings of Barzo
et al, who showed that asymmetrical anomalies
have greater clinical significance,"3 and ofJons-
son et al,' who did not encounter patients with
bilateral anomalous articulations seeking help
for low back pain.3
The bone scan (fig 2) and SPECT studies

showed a focal area of increased uptake in the
sacral wing ipsilateral to the left hemisacralisa-
tion. This finding of a sacral bone stress
reaction in association with a TLSV has not
previously been reported. Typically sacral wing
fractures occur in one oftwo patterns. The first
and more frequent is an insufficiency fracture
in patients with osteopenia due to involutional
osteoporosis, radiotherapy, or prolonged ster-
oid use.'s6 The second less frequently re-
ported group occurs as a fatigue fracture in
healthy athletes or recruits following strenuous
activity."7 The exact nature of the stress injury
to the sacral wing in this case is conjectural.
These findings may have been indicative of
accelerated bone remodelling in the sacrum of
an adolescent performing exercises which,
through the asymmetric TLSV, placed abnor-
mal stress on the sacral wing. The sparsely
increased uptake on the bone scan was not
accompanied by trabecular changes on a CT
scan of the sacrum, which was performed
seven months after the onset of symptoms,
suggesting that the lesion had not progressed
to a true stress fracture. Specific provocative
tests of the sacroiliac joints were negative,
lending credence to the suggestion that the
pseudoarthrosis was not the sole cause of her
symptoms. The final working diagnoses were
back pain in association with a TLSV (Bertol-
otti 's syndrome) and an ipsilateral sacral wing
bone stress injury.

She was treated in a corset to limit motion at
the TLSV; however, this was not tolerated and
she instead elected to use an elastic support
brace. Her symptoms slowly improved allow-
ing a return to swimming. The prognosis is
unclear, but as many individuals with a TLSV

remain asymptomatic an optimistic outlook is
warranted for conservative management. Sur-
gery in cases ofTLSV is recommended in very
selected cases and has a variable success
rate."8 The bone stress injury involving the
ipsilateral sacral wing was not accompanied by
trabecular changes on CT scan and with rest
this lesion should resolve. Future studies are
required to compare the specific symptoms
and signs referable from the different morpho-
logical types of TLSV and investigate their
relations to abnormal stress patterns in the
sacrum.
This material was presented at The 42nd Annual Meeting of
The American College of Sports Medicine, Minneapolis, Min-
nesota, June 1995.
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Commentary
I find this an extremely interesting case. I would, however, like to propose an alternative explana-
tion for the imaging findings. Hemi-sacralisation of the lumbosacral junction is common and
symptomatic pseudoarthroses/impingement are also not rare. The ones I have personally seen in
the past do not look like the current CT images. Also, on the initial radiograph, sclerosis would
have been expected at that time at the site of impingement. The CT images performed seven
months after initial onset ofsymptoms show quite profound sclerosis and a barely perceptible line
across the centre of the sclerotic band in the region of the lateral bar. Indeed, the appearances of
the sclerosis and this barely perceptible line are much more akin to the appearances found else-
where in the CT images of healing or healed pars defect. The current CT looks much more like
the latter than the former and therefore a partially healed stress injury across a lateral bar from
hemi-sacralisation would seem to be more likely. Such a stress injury could presumably occur
secondary to the asymmetrical mobility of the lumbosacral junction. Whereas symptomatic pseu-
doarthroses are not particularly uncommon, such a stress injury across the lateral bar of the
hemi-sacralised vertebra would, I suspect, be exceptionally rare, which heightens the interest in
this case. I think, however, that considering the lack of sclerosis on initial radiograph and the
barely perceptible lucent line on delayed CT, that this latter diagnosis is more likely.

W W GIBBON
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