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A b s t r ac t
Spinal deformities such as kyphoscoliosis are the most common skeletal abnormalities in neurofibromatosis. Dystrophic type of spine deformities
mostly progress over time, leading to significant morbidity and mortality to the patient, hence early surgical intervention is indicated. Here we
are presenting 22 years, male with dystrophic type thoracic kyphoscoliosis, who presented unusually with worsening of thoracic myelopathy
after halo gravity traction (HGT), to help in the subsequent surgical correction. In literature, for buckling collapse type of kyphosis, HGT is
advised and there are very few reports of worsening of neurology with the application of HGT. Hence this case report will add to the literature
of treatment of severe dystrophic spinal deformities in neurofibromatosis.
Keywords: Buckling collapse type, Dystrophic type, Halo gravity traction, Neurofibromatosis, Thoracic myelopathy.
Key messages: Dystrophic type of spinal deformities in neurofibromatosis progress without further intervention and worsening of neurology
with halo gravity traction can be an unexpected consequence while treating these patients.
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Introduction
In Neurofibromatosis, spinal deformities are two types, that is,
dystrophic type and non-dystrophic type.1–3 Dystrophic type of
deformity mostly progress with time, which leads to significant
morbidity and mortality to the patient. Early surgical intervention
is indicated for dystrophic curves to avoid progression of the
deformity and neurological deterioration.3–6 The main aim of the
surgery is to stop the progression of the deformity, improving
cardiopulmonary reserve, avoiding the effects of restrictive lung
disease, and to improve quality of life.6,7,9,10
Halo gravity traction (HGT) is used preoperatively in cases of
complex spinal deformities to help in later surgical correction.11,12 The
increase of traction weights gradually allows for stretching of the
spinal column which helps to reduce the risk of neurologic injury
during the definitive surgical correction.13–15
Although HGT was shown to be well-tolerated method to
provide preoperative correction, we report a case of neurologic
deterioration during HGT in a 22-year-old patient with severe
kyphoscoliosis and discussed the treatment modality which aided
in the functional recovery of the patient.

Case Description
A 22-year-old male, known case of Neurofibromatosis, presented
with deformity of the back since 7 years of age, gradually
progressive and associated with low back pain. He had no significant
past medical or surgical history. On examination, Plexiform
Neurofibroma was seen arising at the apex of the curve. He had left
thoracic scoliosis with hyperkyphosis, anterior chest protuberance
(Fig. 1). Motor power was normal in both upper and lower limbs
with exaggerated deep tendon reflexes and clonus bilaterally,
suggestive of early myelopathy. He is ambulant independently,
with a normal gait (Video 1).
Plain X-rays showed severe thoracic kyphoscoliosis with
>180° of scoliosis deformity (Fig. 2). Computed tomography
with 3D reconstruction showed the buckling collapse type of
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kyphosis8 (Fig. 3). In magnetic resonance imaging, the spinal cord
was draped and stretched over the apex of the deformity at T8–10
(Fig. 4). The baseline pulmonary function test showed restrictive
lung disease with a FVC of 39% (reference, 2.82; predicted, 1.11)
and forced expiratory volume in 1 second of 41% (reference, 2.55;
predicted, 1.05) for his weight of 37 kg and height of 143 cm.
We planned for preoperative HGT, up to the recommended
traction weight of 15 kg (52% body weight).13–15 Over the course
of the first 15 days, he reached his goal traction weight of 15 kg
(Fig. 5). During week 3, he started developing unsteadiness of
gait and difficulty in walking with clonus and exaggerated deep
tendon reflexes with plantar extensor response, suggestive of
worsening of myelopathy (Video 2). In check X-ray of full spine
with and without traction, there was no correction happening
at the apex of the curve, instead, the proximal portion of the
curve was found stretched alone, which might have caused more
stretching of the cord over the apex of the curve and worsening of
myelopathy (Fig. 6). Immediately traction was released, but there
is no improvement of neurology. Because of the rigid nature of
the curve and progressive compression and worsened neurology,
which was not improved after releasing of traction, it was planned
for decompression of the cord and anterior fusion procedure to
avoid further worsening.
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Neurofibromatosis and Preoperative Halo Gravity Traction
After thorough preoperative evaluation, he underwent spinal
cord decompression from T7–T10 with internal gibbectomy plus
anterior reconstruction using rectangle cage and cylindrical cage
with bone graft under neuromonitoring. After exposure, defining
the dysplastic anatomy, T8–T11 pedicles, on the concavity,
on which the cord was found stretched were removed to the
pedicle-body junction and the spinal cord was decompressed.

The buckling curve at T8–T11 was exposed anteriorly through
extracavitary approach and was packed with autogenous bone
and rectangle and cylindrical cages to prevent further collapse
of the curve.
Postoperatively he was monitored in the ICU and ambulated
with walker support from first postoperative day. Postoperative
standing films showed adequate placement of the cages (Fig. 7).
At 6-month follow-up, he has normal power in lower extremities
with signs of improvement clinically. Follow-up radiographs showed
instrumentation to be in satisfactory position with no further
buckling of the curve. Informed written consent was obtained from
the patient for the publication of the case report.

Discussion
In Neurofibromatosis, dystrophic type of curves are known to
progress, leading to significant morbidity and mortality to the
patient, hence early surgical intervention is indicated. The use
of HGT helps in the partial preoperative correction of rigid spinal
deformities.13–15 This leads to increase pulmonary function,
improve overall tolerance of the patient for a complex definitive
surgery, and decrease the need for complex procedures like
vertebral column resections, which are associated with higher
complication rates. 5,7,9
Fig.1: Plexiform neurofibroma arising at the apex of the deformity

Fig. 2: AP and lateral X-rays showing a severe thoracic kyphoscoliosis
with >180° of 3-dimensional deformity

Fig. 3: Three-dimensional computed tomography showing the
bayoneted nature of the kyphosis

Fig. 4: T2W MRI sequence showing the draped spinal cord across the apex
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Fig. 6: Lateral X-rays without and with traction showing the stretching
of proximal portion of curve alone
Fig. 5: Clinical picture showing the halogravity traction at 15 kg

Fig.7: Postoperative AP and lateral X-rays showing anterior cages and bone graft

Koller et al.11 in their study in 10 patients with neurologic deficits
preoperatively, found that with the application of HGT, all patients
had improvement in spasticity, hyperreflexia, and motor/sensory
symptoms. In conclusion they found that patients on HGT improves
clinically especially in the setting of sick spinal cord that is stretched
over the apex of a severe kyphoscoliosis deformity.
Neurologic complications after HGT are extremely rare and
have been reported to be 1% in a recent systematic review and
meta-analysis by Yang et al.13 Overall traction-related complications
were common at 22% (43 non-neurologic traction-related
complications in 197 patients across 10 articles), they did find three
patients (of 292 patients in 13 studies) who experienced neurologic
deficits in HGT.
Bouchoucha et al.15 reported a patient who presented with
hyperreflexia, clonus, spasticity, and mild weakness in his bilateral
distal lower extremities after HGT. This suggests that in some
patients who had a preoperative neurologic deficit, the spinal
cord has less tolerance even for gradual correction in HGT. The
development of neurologic deficits after traction shows that the
spinal cord is already compromised and there is dysfunction due
to tension at the apex and reduction in the normal blood supply.
Our patient also had the added compressive effects, which leads
to the worsening of myelopathy features. In this case report, we

discussed the development of neurologic deficits during HGT,
which is a rare occurrence.

C o n c lu s i o n
HGT is a safe method for the preoperative partial correction of
severe rigid spinal deformity. We need to have a high index of
suspicion for development of neurological deficits or worsening
of neurology should be kept in mind, especially in case of severe
decompensated Kyphoscoliosis such as in Neurofibromatosis.
Video 1: Before HGT application
Video 2: Unsteady gait after halo gravity traction application
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