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20-Year-Follow up of Treatment Using Spine Osteotomy and
Halo-pelvic Traction for Tuberculous Kyphosis

- A Case Report -
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A 23-year-old male whose medical history included tuberculous spondylitis presented with a kyphotic deformity and

incomplete paraplegia of twenty days duration. Preoperative radiographs demonstrated a T12-L4 kyphotic Cobb’s angle of

100�with a complete block showing on the lumbar myelogram at L4-5. The patient underwent anterior osteotomy and

release. After the operation, a halo-pelvic apparatus was fit onto the patient, and distraction was begun. After distraction

for 2 months, posterior osteotomy and release was performed for final correction, and distraction was maintained for anoth-

er three weeks. Finally, the kyphotic deformity was corrected to a Cobb’s angle of 62�from T12 to L4. Supplementary ante-

rior fusion was done, and the apparatus was removed after consolidation of the fusion mass. 

Even twenty years after correction of a tuberculous kyphosis, he had no neurological deterioration, and could work as a

farmer using agricultural machines. Correction angle and sagittal balance were well maintained.
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Introduction

Since halo-pelvic traction was first demonstrated in 1971

by O’Brien et al.1, excellent clinical results have been

reported for the treatment of spine deformities such as

kyphosis and scoliosis even though more recently these pro-

cedure have not been popular1,2.

In this report, we describe a clinical case in which the

authors had treated a patient with tuberculous kyphosis

about 30 years ago and had followed this patient for 20

years after the correction. We now report 20-year-follow-up

results of the osteotomy and halo-pelvic traction treatment

for tuberculous kyphosis. 

Case Report

In 1976, a 23-year-old male with tuberculous kyphosis

presented with incomplete bilateral paraplegia of his legs of

twenty days duration. He was not able to stand or walk

without any assistance due to motor weakness and sensory

disturbances in both lower extremities. He had disabling

back pain, and muscle weakness of his lower extremities

had gradually been getting worse (Fig. 1).

He remembered that his kyphotic deformity started about

20 years ago. The patient’s past medical history included

tuberculous meningitis seven years ago. He took anti-tuber-

culous medications. A fistula was formed in the posterior

lower back area six years ago, but it healed spontaneously.

On admission, preoperative radiographs demonstrated a
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T12-L4 kyphotic Cobb’s angle of 100�with severe destruc-

tion of the vertebral body from L1-L4. A lumbar myeol-

gram demonstrated a complete block of CSF flow at L4-5.

The patient’s height and weight on admission were, respec-

tively,142 cm and 50.0 kg.

One week before spinal surgery, we fit a halo pelvic

apparatus onto the patient so that he could adapt to it and

develop confidence with his breathing (Fig. 2). The patient

underwent anterior correctional osteotomy and release.

After surgery, the apparatus was re-fit onto the patient, and

distraction was begun. The bars were wound down, on aver-

age, 2 mm each day. Daily calculation of the force applied

to the spine was made from measurements of the springs

incorporated into the halo hoop device and recorded. We

carefully monitored whether the neurological deficit got

worsening. 

During distraction for 2 months, he had no neurologic

deterioration and no back pain. After distraction, posterior

osteotomy and release were performed to achieve final cor-

rection because flexibility of the kyphosis was not suffi-

cient. At the posterior surgery, autologous rib bone grafting

was also performed simultaneously. After a second opera-

tion, distraction was maintained at the same rate for another

three weeks. Total correction took eleven weeks.

After distraction for 11 weeks, the kyphotic deformity

was corrected to a Cobb’s angle of 62�from T12 to L4.
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Fig. 1. The patient could not stand without any assistance.

Fig. 2. The halo-pelvic apparatus was fit onto the patient.



After correction, the patient’s height increased to 150 cm

from 142 cm. In order to maintain the correction, supple-

mentary anterior fusion was done using an autologous iliac

bone graft. The apparatus was removed when the grafts had

consolidated. 

During these procedures, there was no specific complica-

tion related to the halo pelvic distraction, and the patient's

previous paralyzed lower extremities recovered gradually so

that the patient could stand and walk without any assistance

6 months after the operation. He could look straight ahead

without knee flexion after the 3rd operation (Fig. 3).

The patient had been followed for 20 years after correc-

tion of the tuberculous kyphosis using osteotomy and halo-

pelvic traction. The patients had no neurological deteriora-
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Fig. 3. The patient could stand without any assistance.

Fig. 4. Twenty years after the operation, the correction angle was maintained without neurologic symp-
toms.



tion, and could walk without use of a walking device. He

had no back pain or leg pain and no limitation to his daily

activity. He stated that he could work as a farmer using

agricultural machines. Correction angle and good sagittal

balance were well maintained (Fig. 4). At a follow up MRI

(magnetic resonance image) taken twenty years after treat-

ment, there was no compression of the dural sac (Fig. 5). 

Discussion

Before the 1970s, a severe tuberculous kyphotic deformi-

ty was a very troublesome disease to be treated by spinal

surgeons. However, since O’Brien et al.1 first demonstrated

a halo-pelvic apparatus to correct spine deformities such as

kyphosis or scoliosis, tuberculous kyphoses have been suc-

cessfully corrected. This troublesome deformity can also be

corrected surgically, and to the best of our knowledge, our

case is the first in Korea in which tuberculous kyphosis was

treated using spinal osteotomy and halo-pelvic traction. 

In recent times, there have been several surgical methods

used to treat tuberculous kyphosis, including single-staged

posterior decompression and fusion, posterior instrumenta-

tion and anterior arthrodesis in one or two stages, and sin-

gle-stage decompression and anterior interbody fusion with

posterior instrumentation3-5. Further, Jain et al.6 reported an

ideal procedure for correction of spinal tuberculosis kypho-

sis anterior corpectomy followed by posterior column short-

ening, instrumented stabilization, and reconstruction of the

anterior gap by grafting in one stage.

In fact, halo-pelvic traction has a definite handicap, com-

pared to more recently developed methods. It demands

endurance from patients, who need to wear a big and bur-

densome apparatus for several months. For this reason, its

recent use has not been frequent. Despite this shortcoming,

however, the halo-pelvic apparatus has advantages over

other recently introduced methods, in which angular correc-

tion is achieved rapidly and suddenly. In the latter methods,

there could be serious neurologic deteriorations, especially

in the compromised spinal cord, that is produced by contin-

uous stretching of the spinal cord over the transverse ridge

of the bone in the tuberculous kyphotic deformity6-9. More-

over, because a healed tuberculous kyphosis in an adult is

very rigid and angled acutely, the spinal cord has poor toler-

ance to the traction.

On the contrary, the halo-pelvic apparatus produces high

corrective forces applied over a long period of time, and it

allows a slow and safe correction of a deformity. In the pre-

sent case, the patient had a very rigid kyphotic deformity

and also had progressive neurologic deterioration in both

legs, that is, late-onset paraplegia, which is observed fre-

quently in patients with long-standing healed kyphosis of

60�or more10. In this case, the overall prognosis had been

reported as poor because of anticipated poor neural recov-

ery7,8,10. Therefore, we think that a halo pelvic traction was
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Fig. 5. Follow-up MRI twenty years after the operation: There
was no spinal canal compression even though the kyphotic
deformity remained.



Kim et al. Spine Osteotomy Tb Kyphosis / 31

the safest and the efficient method for the correction of this

patient’s rigid kyphosis with progressive worsening of his

neurologic deficit.

This report also demonstrates that adequate correction

using a halo pelvic apparatus can last over twenty years

without any neurological symptoms. Because this is the first

case using halo-pelvic traction in Korea, it should set an

example of how to correct severe spinal deformity surgical-

ly. In conclusion, halo-pelvic traction could be of great

value in the treatment of severe and rigid kyphotic deformi-

ties, while avoiding many serious complications from a

rapid, one-stage correction. 
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