
CASE REPORT
The subject of this case is a girl who at the

sixth months of age was picked up by a mass-
screening program. She was diagnosed as hav-
ing a neuroblastoma based on the results of fur-
ther detailed examination. She showed slight
motor weakness in her left psoas muscle due to
direct invasion of the tumor into muscle or
nerves. Surgical resection of the tumor was per-
formed at 8 months of age. The tumor, which
weighed 20 grams, was located in the lumbar
sympathetic ganglion and was located dorsally
to the left kidney. Other treatment such as ra-
diation and chemotherapy was not performed.
At the age of 2 years, her lumbar spine showed
deformity with a Cobb angle of 17 degrees. She
has been followed up in another hospital every
year since the age of 2 years and her lumbar
scoliosis progressed gradually. Radiographic im-
ages of the lumbar spine showed right convex
curving with Cobb angles of 31, 37 and 40 de-
grees at the ages of 4, 7 and 8 years, respec-
tively. Conservative treatment with a corrective
brace was not done during the progression of
lumbar scoliosis.

When she visited our hospital, she pre-
sented with a physiologically lower right shoul-
der and pelvic tilting to the right without tho-

racic cage deformity. The results of neurological
examination showed a decrease in motor func-
tion of the bilateral iliopsoas muscles and de-
creases in bilateral patella and ankle tendon re-
flexes, but no pathological reflex. She had nor-
mal sensation. Radiographs of the lumbar spine
showed scoliosis with Cobb angles of 39 degrees
in the supine position and 42 degrees in the
standing position (Fig. 1). Surgical treatment for
the lumbar scoliosis was performed through the
left anterior approach under spinal code moni-
toring. The L1-L4 region of the spine was cor-
rected using spinal instrumentation, and ante-
rior lumbar interbody fusion was performed us-
ing an autollogous iliac bone graft. Postoperative
evaluation demonstrated the lumbar scoliosis
with Cobb angles of 6 degrees, and a corrective
rate of 86% (Fig. 2).

DISCUSSION
Neuroblastoma is one of the most common

types of malignant tumor in childhood, account-
ing for about 10% of the total. It occurs at a rate
of one in about 10,000 live births and develops
at a younger age, and 90% are found by the age
of 5 years old.1) The tumor can originate in any
part of the body where sympathetic ganglia ex-
ist. About half of the tumors originate in the ad-
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renal gland and the remainder originate in the
retroperitoneal sympathetic ganglia. Early-
stage tumors are surgically resected, while
advanced- stage tumors are treated with a com-
bination of irradiation and surgery. At the me-
tastatic stage, chemotherapy may also be used.
Spinal deformities such as scoliosis and kyphosis

have been reported as complication of these
treatments. Mayfield et al.2) reported that 56 of
74 (76%) children with neuroblastoma developed
spinal deformity, 28 (50%) developed coronal de-
formity (scoliosis) and 9 (16%) developed sagittal
deformity (kyphosis) and that 4 (7%) of the chil-
dren with deformities underwent corrective sur-

Fig. 1 Preoperative radiograph of left convex lumbar scoliosis.
Cobb angle was 42゜at 10 years.

Fig. 2 Radiograph shows L1-L4 anterior spinal fusion.
Lumbar scoliosis was corrected to 6 .゚
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gery. It was also reported that 57% of the chil-
dren with neuroblastoma treated by radiation
developed radiation-induced spinal deformities.2)

Spinal deformity occurs in 50% of children un-
dergoing laminectomies for spinal cord tumors,
and the most frequently occurring deformity is
kyphosis. 3)

The reason for the occurrence of spinal de-
formities is not clear. It may be caused directly
by invasion of the tumor into a spinal compo-
nent such as a vertebral body and subsequent
asymmetric paravertebral muscular paralysis
due to spinal cord compression. Meanwhile,
asymmetrical irradiation of the spine and sur-
gery such as laminectomy can lead to complica-
tions like fibrosis and contracture of the soft tis-
sues, resulting in spinal deformity. In the pre-
sent case, irradiation and laminectomy were not
performed, and there was no tumor invasion in
the spinal canal. Thus, the lumbar scoliosis in
the present case seems to have been caused by
asymmetrical distention of paravertebral muscle
due to nerve damage during the surgery or to
surgical resection of a spinal structure such as a
transverse proccess, spinal ligament or paraver-
tebral muscle.

In Japan, mass screening for neuroblstoma
has been performed since 1973. Between 1976
and 1995, 1400 cases of neuroblastoma were de-
tected in Japan, and surgical resection was per-
formed in 93% of these cases.4) However, there
have been no reports on spinal deformity after
treatment for neuroblastoma. A greater number
of detailed investigations into spinal deformity
after neuroblastoma treatment is necessary if
we are to achieve a better outcome for the pa-
tients.
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