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ABSTRACT
In this case report we describe a case of a 13-year male with neurofibromatosis type-1, who had been suffering from progres-
sive thoracic kyphoscoliosis that resulted in spinal cord compression and paraplegia. The report is meant to highlight the impor-
tance of timely detection and adequate follow-up of spinal deformities, associated with neurofibromatosis. Such deformities, if
not effectively addressed, may progress corresponding to skeletal growth and lead to secondary problems, as was seen in our
patient, who ultimately developed paraplegia.
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INTRODUCTION
Neurofibromatosis (NF) is an autosomal dominant disorder of
neural crest cell origin.1 It has two subtypes (type 1 and type 2).
NF1 accounts for 90% of all cases of NF with no sex or racial
predilection.1  The  genetic  makeup  in  NF1  predisposes  the
patients to develop multiple neurofibromas. Neurofibromas are
benign tumors of the endoneurium and are frequently associ-
ated with compression of spinal cord, if they arise from spinal
nerve roots.2

The spine in NF1 may be defective irrespective of compression
effects from a neurofibroma. The spinal deformity observed in
these individuals may result from gradual scoliotic rotation and
progression or it may occur early in the disease with an abrupt
angular kyphotic curve.3 This scoliotic deformity is categorised
into  two  types:  dystrophic  and  non-dystrophic.  Dystrophic
scoliosis is manifested by erosions of vertebral body margins,
rotation of apical vertebra, rib pencilling, wedging of one or more
vertebral bodies, paraspinal or intraspinal soft tissue masses,
and dural ectasias.4,5 Scoliotic deformity is very rarely associated
with neurological paralysis. We report herein, a teenager with
NF1, who presented with a giant paraspinal neurofibroma and
progressive  thoracic  dystrophic  kyphoscoliosis,  ultimately
leading to spinal cord compression and paraplegia.
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CASE REPORT

A 13-year male presented with complaints of inability to walk
with progressive weakness and stiffness of legs for the past one
and  a  half  years.  There  was  associated  bowel  and  bladder
incontinence. He did not report breathing difficulty, dizziness,
and auditory or visual problems. According to his parents, he
had  a  swelling  on  his  upper  back  since  birth.  They  further
reported that a tissue biopsy was taken from the swelling at the
age of 4 years. The patient was neither advised any treatment at
that  time,  nor  did  he  have  the  biopsy  report  with  him.  His
swelling progressively increased in size and at the age of 7
years, he underwent a neurosurgical consultation. X-rays and
magnetic resonance imaging (MRI) of his spine (Figure 1) were
carried out which showed a severe kyphotic deformity in the
mid-dorsal region with wedge collapse of the involved verte-
brae.  There  were  mixed  intensity  signals  in  the  regional
paraspinal areas that could be tracked in the prevertebral area
as well as along the left psoas muscle. Enhancing pockets of
collection were also seen in the region of quadratus lumborum
as well as in the left renal bed. Severe degree of cord compres-
sion was also appreciated secondary to gibbus deformity.

Based on MRI report, the neurosurgeon suspected him of having
tuberculous spondylitis and performed exploratory surgery in
an attempt to drain the abscess and fix the spine. However,
during surgery, he did not find any abscess and rather found a
tumor, the bulk of which was removed during surgery. Histo-
pathological evaluation of the tumor showed hypocellular prolif-
eration of elongated spindle shaped cells with few mast cells. As
a precautionary measure, after operation, he was prescribed
anti-tuberculosis treatment for 12 months. The tumor again
started increasing in size and at the age of 11-1/2 years, the
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patient developed stiffness in legs, incontinence, and difficulty
in walking. His symptoms were progressive. By the age of 13
years, he was unable to walk, and became completely depen-
dent in activities of daily living.

Figure  1:  Figure  showing  severe  kyphotic  deformity  in  dorsal
spine  with  collapse  of  the  involved  vertebrae  along  with  severe
cord compression.

Figure  2:  Figure  showing  thoracic  kyphosis,  multiple  café-au-lait
patches, and a hyperpigmented patch over the back with scar marks of
previous surgery.

On examination, he had thoracic kyphosis with head size propor-
tionately  larger  than  the  trunk.  Cutaneous  examination
revealed a hyperpigmented patch, around 40x50 cm, over the
back extending over the thoracolumbar region and crossing the
midline (giant neurofibroma). There was increased hair growth
and rugosity of the skin over the patch. Two atrophic scar marks
of previous surgery were also visible in the patch (Figure-2).
Multiple café-au-lait patches (number around 40) varying in size
from 0.5 - 3 cm were present on limbs, trunk, and face. A further
probe into the family history revealed occurrence of  similar
marks in his brother. Neurological examination revealed a spas-
ticity of  grade 2+ in lower limbs,  according to the modified
Ashworth scale. Power was 0/5 in legs, according to medical
research council scale.6 The deep tendon reflexes were grade
3+ in knees and grade 4+ in ankles, bilaterally. Sensations were
intact  in  legs  including  anal  sensations,  but  anal  tone  was
absent. Plantars were upgoing bilaterally. Rest of the systemic
examinations, including ocular examination and examination
of  his  oral  cavity,  were  unremarkable.  Based  on  the  above
findings, a diagnosis of spinal cord compression at the level of L1
with American spinal injury association impairment score (AIS)7

B was made. The laboratory evaluation revealed normal values
for complete blood count, C-reactive protein, erythrocyte sedi-
mentation rate, parathormone, calcium, phosphate, liver and
renal function tests, and urine routine examination.

He was advised surgical correction of his deformity by the neuro-
surgeon, which he refused. He also refused any sort of bracing
for  legs.  Thereupon,  he  was  instructed  exercises  including
stretching  of  hamstrings,  gastrocnemius,  soleus,  and  hip
adductor muscles. To control spasticity, baclofen 10 mg thrice a
day was advised. The child is under training for wheel chair
mobility, transfer techniques, and bowel/bladder care.

DISCUSSION

NF1 is associated with spinal deformities that may result from
gradual scoliotic rotation and progression or it occur early in the
disease characterised by an abrupt angular kyphotic curve.

The central nervous system manifestations affect 15% of chil-
dren  with  NF1.8  When a  neurological  deficit  is  present,  it  is
usually caused by increasing deformity, pressure effects of an
intraspinal or paraspinal tumor, penetration of the ribs into the
spinal canal, structural instability of the vertebral column, fibro-
fatty tissue reaction or dural ectasia.4

We  reviewed  reports  of  20  cases  with  spinal  deformity,
producing neurological deficits. The mean age of the patients
was 22.2 ± 14.5 years (range: 8-54 years). Among these, 15
(75%) were males while five (25%) were females. Out of these,
10 (50%) had a cervical problems, while 10 (50%) had a thoracic
level  of  primary  spinal  deformity.  A  coexisting  large
neurofibroma was present in seven (35%) cases. Surgery was
refused by one patient; whereas, remaining 19 underwent a
surgical  procedure.  In  one  case,  the  outcome  was  not
mentioned. Sixteen out of 18 cases (88.9%) had improvement
in their neurological outcome; while, two did not observe any
change. Halo-traction was attempted in one patient without
subsequent surgery which resulted in aggravation of neurolog-
ical  deficit.  However,  in  four  cases  where  halo-traction  was
followed  by  surgery,  there  was  complete  recovery  in  three
cases, while one had a partial motor recovery.

The  dystrophic  spinal  deformities  in  NF1  should  be  treated
promptly, as there is a strong tendency for curve progression
even following spinal fusion.4 Attempts for correction through
bracing are mostly ineffective and early aggressive surgical
intervention is the acceptable treatment.4,9 Curves less than
20o can be closely observed at 6-month interval until there is a
rapid progression that would prompt surgical management.4

Except for patients with scoliotic deformities measuring 20–40o
with less than 50o of kyphosis, combined anterior and posterior
spinal  fusion is  the most effective surgical  approach.4,10  The
primary goal of surgery is to remove compression on the neuro-
logical  elements  and  stabilise  the  vertebral  column  to  halt
further progression of the deformity.4 Total correction of defor-
mity sometimes may potentially  aggravate the neurological
deficit.4
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In conclusion, spinal deformity in patients with NF1 may cause
significant morbidity. A holistic approach towards diagnosis of
dystrophic changes on plain radiography and MRI is needed to
establish prognosis and management choices. Dystrophic scoli-
otic curvatures or multiplanar spinal deformities with signifi-
cant  sagittal  decompensation  necessitate  early  aggressive
surgical management. This report highlights the importance of
early aggressive treatment of dystrophic kyphoscoliosis in a
child  with  NF1.  A  timely  surgical  management  could  have
protected this child from permanent disability.
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