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CASE REPORT

An Adolescent Athlete with Low Back Pain Associated with
Spina Bifida Occulta at the Thoracolumbar Junction : A
Case Report
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Abstract : Introduction : Spina bifida occulta (SBO) is a common malformation of lamina of the spine, most
commonly occurring in the sacrum or lower lumbar spine. Athletes with anatomical abnormalities such as SBO
may be vulnerable to discoordination of muscles and/or skeletal structures. Case Report : We present a case of a 15-
year-old male adolescent who presented with persistent low back pain (LBP) associated with SBO at T11-L1 that
had been overlooked for several years. He participated in karate as a top-level competitor at the nationallevel, but
the LBP interfered with his play. Dynamic X-ray films showed limited range of motion (ROM) in his lower lumbar
spine (L3-S1). Instead, the thoracolumbar junction compensated for the lack of ROM in the lumbar spine,
enabling trunk flexion and extension. To restore normal coordination, he was treated with a 2-week rehabilita-
tion program including flexibility and core conditioning for the trunk to improve coordination of spinal
movement. Two weeks later, his LBP resolved. Conclusion : These results suggest that evaluation of the coordina-
tion of the muscles and skeletal structures has an important role in the treatment of cases with an anatomical
abnormality such as SBO. J. Med. Invest. 66 : 199-200, February, 2019
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compensated for the lack of ROM in the lumbar spine, enabling
trunk flexion and extension (Figure 1b).
We believed that the discoordination of muscles and skeletal

INTRODUCTION

Spina bifida occulta (SBO) is a common malformation of lamina of

the spine, most commonly occurring in the sacrum or lower lumbar
spine (1). It is rarely found or may be overlooked at other spinal
levels. In SBO, the spinal column is thought to be affected by the
lack of continuity of the posterior elements and/or attachments of
associated muscles. Athletes with anatomical abnormalities such
as SBO may be vulnerable to discoordination of muscles and/or
skeletal structures. In this report, we present a case of an adoles-
cent with chronic low back pain (LBP) associated with SBO at T
11-L1, which had been overlooked for several years.

CASE REPORT

A 15-year-old male adolescent presented with a 3-year history
of LBP that was induced when his trunk was rotated to the left and
bent to forward. He participated in karate as a top-level competi-
tor at the national level but the LBP interfered with his play. Several
doctors he had seen had diagnosed this as LBP of unknown origin.

On radiological examinations including X-ray films and com-
puted tomography (CT) scans, there was a lack of spinous proc-
esses at T11-L1, indicating spina bifida occulta (SBO) (Figure 1a, 1
b). MRI revealed no obvious abnormal findings except the SBO.
Dynamic X-ray films showed limited range of motion (ROM) in his
lower lumbar spine (I.3-S1). Instead, the thoracolumbar junction
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structures derived from the SBO at T11-L1 and was the main
cause of his LBP. To restore normal coordination, he was treated
with a 2-week rehabilitation program including flexibility and core
conditioning for the trunk.

We evaluated his spinal motion using a SpinalMouse® (Idiag,
Volkerswill, Switzerland). The SpinalMouse® was used by having

(a) Three-dimensional reconstructed computed tomography
images showing spina bifida occulta at T11-L1. (b) Dynamic plain X-ray
films of the whole spine showing decreased range of motion in the lower
lumbar spine.

Figure 1
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the patient roll paravertebrally from the 7th cervical (C7) to the 3rd
sacral (S3) vertebra. Using the SpinalMouse®, we also measured
each intersegmental angle while the patient was in the following
positions : a neutral crawling on hands and knees position (NCP), a
maximum extension position (MEP), and a maximum flexion
position (MFP) to evaluate thoracic, lumbar, and total spinal mobil-
ity (Figure 2). In addition, motion analyses were performed using
the Vicon system (Vicon Motion Systems, Oxford, United Kingdom)
before and 2 weeks after beginning the rehabilitation program.

Two weeks after the patient began the rehabilitation program,
thoracic and lumbar mobility improved from 77" to 86" and 17" to
31", respectively, on the SpinalMouse®. The thoracic extension
angle and spine extension angle improved from 4.6° to 2.9° and
29.0° to 17.5" , respectively, according to the Vicon system. His LBP
improved from 56 to 21/100 on a visual analogue scale.

He has continued with this conditioning for 2 years since the first
visit to our clinic. He has been able to continue participating in
karate as a top-level competitor at the national level, with no LBP.

DISCUSSION

Spina bifida occulta (SBO), which is frequently seen in the
lumbosacral area, is considered a developmental failure of osseous
union between the two halves of the posterior arch. In this report,
we presented a case with SBO in the thoracolumbar junction. To
our knowledge, no report has described SBO in the thoracolumbar
junction, though the probable incidence is regarded as < 5% (2). The
thoracolumbar spine is the focal point of stress during various
spinal movements. Specifically, the central point of this girdling

Post-intervention

Pre-intervention

Figure 2  SpinalMouse® images of the thoracolumbar spine showing a
change in spinal movement from pre- to post-intervention. An increase in
the lumbar flexion angle was especially noteworthy (circle).
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structure is the thoracolumbar fascia, which is a complex of ap-
oneurotic and fascial planes that forms the retinaculum around the
paraspinal muscles of the lower back and sacral region (3). This
complex is continuous with the paraspinal fascia in the cervical,
thoracic, and lumbo-pelvic regions, eventually fusing to the cranial
base and iliac crest. Based on these anatomical features, a loss of
normal structure in the thoracolumbar spine may cause discoordi-
nation of motion in this region and related functions, which re-
sults in LBP. Proctor, et al. reported a case series on thoracolumbar
syndrome as a cause of LBP (4).

In this case, we hypothesized that discoordination of the mus-
cles and skeletal structures caused by the SBO at T11-L1 were a
main factor in his LBP. Generally, the coordination pattern between
adjacent joint angles reflects motor control of the organizing
adjacent structures. Accordingly, in this case, immediately after
the spinal mobility measured by SpinalMouse® improved by the
rehabilitation program, his LBP has disappeared. This result sug-
gests that the coordination of the muscles and skeletal structures
that was compromised, due to the SBO at T11-L1, had recovered.

CONCLUSION

These results suggest that evaluation of the coordination of the
muscles and skeletal structures has an important role in the treat-
ment of cases with an anatomical abnormality such as SBO.
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