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Introduction

Tuberculosis (TB) remains the most common cause of 
death from infectious disease world-wide.1 Percival Pott 
described tuberculosis of the vertebral column in 1877 as a 
kyphotic deformity of the spine associated with paraplegia.2 
Spine is the most common site for osseous involvement, 
accounting around 50% cases of musculoskeletal 
tuberculosis.2,3,4 The most frequent sites of the involvement 
are the thoracic and lumbar spine.5,6,7 With the advent of 
effective combination of chemotherapy in early 1950’s, 
the mortality rate among patients with spinal tuberculosis 
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Abstract

Background: Spine is the most common site for osseous involvement of tuberculosis, accounting around 
50% cases of musculoskeletal tuberculosis. The most frequent sites of the involvement are the thoracic and 
lumbar spine. The anterior column is primarily affected resulting in progressive or residual kyphotic deformity 
even after the eradication of the disease by chemotherapy. Various surgical techniques like anterior fusion, 
posterior or combined fusion have been described. In this study we evaluated the clinical outcome and 
radiological results of single stage posterior instrumentation and anterior interbody fusion for tuberculosis of 
dorsal and lumbar spine. 

Methods: Details of the patients of tuberculosis of dorsal and lumbar spine operated with single stage 
posterior instrumentation and anterior interbody fusion from December 2004 to June 2008 were retrieved from 
the hospital database. There were 55 cases operated with this technique. Thirty patients, whose final details 
were available, were involved in this study. Pre-operative, post-operative and final follow up clinical and 
radiological assessments were performed. The follow up ranged from 18 to 60 months. 

Results: Average operation time was 5 hours 45 minutes and blood loss was 1100 ml. Anterior body 
fusion was achieved in all the patients. 93.3% of the patients had neurological improvement. Satisfactory 
post-operative kyphotic angle correction was achieved. There was minimal final loss of kyphotic correction. 
One patient had post-operative wound infection. Post operative paralytic ileus, chest infection, urinary tract 
infection, jaundice were the complications found in the patients. No graft related complication was seen. There 
was no recurrence of the disease in any of the cases. 

Conclusion: Single stage anterior debridement and interbody fusion with posterior instrumentation can be 
performed safely to achieve satisfactory clinical and radiographic outcomes in patients of thoracic and lumbar 
tuberculosis.
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decreased from approximately 10 per cent to 3 per cent. 
However the rate of paraparesis remained constant at 
approximately 20 per cent of all patients with spinal 
tuberculosis.8 The anterior column is primarily affected 
resulting progressive or residual kyphotic deformity even 
after the eradication of the disease by chemotherapy.9,10 
In 1960 Hodgson et. al.5 reported anterior decompression 
and strut graft for reconstruction of anterior column. Graft 
slippage, resorption, subsidence leading to increased 
kyphosis is commonly anticipated in anterior debridement 

Single stage posterior instrumentation and anterior interbody 
fusion for tuberculosis of dorsal and lumbar spines



22 Volume 2-: Number 1, Jan-Jun, 2011

without instrumentation.11,12 This has led to the concept 
of anterior or posterior instrumentation to increase the 
success rate of correction and fusion procedures.2,9,10,13

Anterior fusion with anterior instrumentation through 
anterior approach, sequential or staged anterior fusion 
with posterior instrumentation through anterior and 
posterior approaches, and posterolateral or transpedicular 
anterior fusion and posterior instrumentation through 
posterior approach are the surgical treatment modalities. 
But when and how the surgery should be performed 
has remained controversial.14 Indications for surgical 
treatment includes neurological involvement, progressive 
kyphotic deformity, evidence of radiological instability, 
back pain unrelieved by conservative treatment, presence 
of large abscess or sequestrated bone.2,14 

Active tuberculosis is not a contraindication for 
instrumentation. Oga et. al.15 evaluated the adherence 
capacity of mycobacterium tuberculosis to stainless steel 
and demonstrated that adherence was negligible, and the 
use of implants in region with active tuberculosis infection 
may be safe. 

In this study we evaluated the clinical outcome and 
radiological results of single stage posterior instrumentation 
and anterior interbody fusion for tuberculosis of dorsal 
and lumbar spine.

Materials and Methods

This is a retrospective study carried out at Indian Spinal 
Injuries Centre,  from October 2009 to January 2010. We 
have included all the patients of tuberculosis of dorsal 
and lumbar spine operated with single stage posterior 
instrumentation and anterior interbody fusion from 
December 2004 to November 2008. Patients with old 
healed lesion with residual kyphotic deformity, children 
below the age of 15 years and tuberculosis of cervical 
spine, sacrum were excluded from the study. 

Hospital records were reviewed for all available 
demographic data, level of involvement, neurological 
status, presence of associated medical illness, type of 
surgical approach and any perioperative complications. 

Cases reviewed in this study had active spinal tuberculosis 
of dorsal, dorsolumbar, and lumbar spine. All were 

clinically symptomatic and all had either neurological 
deterioration or increased pain or radiological 
deterioration. All the patients had increased blood ESR. 
Preoperative neurological assessment was performed 
using ASIA (American Spinal Injury Association) 
impairment score.16

Fig. 1 Pre-operative X-ray showing lesion of L2

Fig. 2 MRI showing lesion of L1 and L2
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All patients were first positioned in prone and through 
midline incision exposure to the entry point for pedicle 
screw insertion was done. After posterior instrumentation 
with pedicle screws and rods wound was closed 
superficially. Patients were then positioned right laterally 
for anterior approach. Thoracotomy was done for dorsal 
spine. Transdiaphragmatic approach was done for 
dorsolumbar junction tuberculosis. Lumbar vertebrae were 
approached by retroperitoneal approach. After anterior 
debridement and refreshening upper and lower end plates 
either cage with bone graft or iliac crest tricortical bone 
graft was placed to reconstruct the anterior column. Graft 
was compressed by posterior instrumentation. 

Postoperative neurological and radiological assessments 
were performed. All the patients received antitubercular 
chemotherapy for 12 to 18 months. 

Figure 3. Post-operative X-ray

Postoperative and final clinical outcomes were evaluated 
with ASIA score for neurological and VAS (Visual 
analogue scale) score for pain assessment. Radiological 
results were evaluated by measuring kyphotic angle, bony 
fusion rate and graft with instrument related complications 
with follow up period ranging from 18 to 60 months.   

Results

Out of 55 cases operated with this method, 30 cases 
were available for follow up. There were 17 male and 
13 female with the mean age being 48 years (minimum 
of 18 years and maximum of 69 years). Indications for 
operation were neurological deterioration in 25 patients, 
intractable pain during a course of conservative treatment 
in 2 patients and increasing kyphotic deformity in 3 
patients. Those patients who developed neurological 
deterioration had their symptoms in an average of 31 
days before admission in the hospital.  11 patients had 
antitubercular chemotherapy more than 6 weeks before 
they developed neurological symptoms. 11 patients were 
having antitubercular chemotherapy for less than 6 weeks. 
8 patients received antitubercular perioperatively. Twenty 
patients had dorsal lesion, 7 had lumbar lesion and 3 had 
dorsolumbar lesion. In single stage anterior debridement 
and posterior instrumentation average time taken for 
surgery was 5 hour 45 minutes. Average intraoperative 
blood loss was 1100 ml. Cage was used anteriorly in 21 
patients; iliac crest graft was used in 6 patients and rib 
graft in 3. 

Preoperative mean kyphotic deformity was 22.9°. 
Maximum kyphotic deformity was 46° and minimum 
was -3°. Post-operative average deformity was 12.5° 
with maximum of 25° and minimum of 3°. Final average 
deformity was 15.4° with maximum of 28° and minimum 
of 3°. 

Figure 4. X-ray of 5 years follow up
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Average post-operative correction was of 10.4° and 
average loss of correction in final follow up is 3°. Severity 
of pain was assessed with VAS (visual analogue scale) 
0 being no pain and 10 being the maximum amount of 
pain. Average pre-operative VAS score was 8 (max – 9, 
min – 6). Average final score was 2 with maximum of 5 
and minimum of 1.

Two patients with ASIA score A didn’t improve from 
the surgery. Patients with ASIA score B, C and D 
improved their neurological status. Pre-operatively there 
were 5 patients with AISA score E, and at final follow 
up there were 24 patients with ASIA E score. There was 
neurological improvement with 93% of the patients.

Table 1.  Location and number of vertebrae involved

Level Number
Number of vertebra involved

Single Two Three
Skip 

lesion
Dorsal 20 4 15 3

Dorsolumbar 3 0 1 0

Lumbar 7 0 7 0

Total 30 4 23 3 1

Table 2. Neurological Evaluation

ASIA impairment 
score

No of patients 
Pre-op

No of patients 
Post-op

A 2 2
B 3 0
C 9 0
D 11 4
E 5 24

There were two cases of superficial wound infection that 
was treated with dressing and oral antibiotics. Two patients 
developed post-operative paralytic ileus and were treated 
with continuous nasogastric tube insertion and one patient 
developed chest infection. One patient developed occipital 
infarct in PCA territory with bilateral loss of vision and 
hemothorax. Patient was treated conservatively and 
gradually patient regained vision. One patient developed 
post-operative jaundice which recovered conservatively. 
No recurrence of the disease was observed.

Discussion

There is a still high incidence of tuberculosis, especially 
in developing countries, where the spine is involved more 
often than other skeletal site. 

Regular antitubercular chemotherapy has been the 
key point for spine tuberculosis management, with 
surgical treatment when needed14. Anterior debridement, 
interbody fusion with grafts combining chemotherapy 
is an efficient method to cure spinal tuberculosis and to 
prevent the progression of kyphotic deformity. Without 
instrumentation the grafted bone may displace, be 
absorbed and a long period of external fixation may be 
required.11,12,14 Rajasekaran12 in his study observed graft 
slippage, fracture, absorption or subsidence in 59% of cases 
with anterior body fusion without instrumentation. Benli 
et.al.2 had correction loss of 23° without instrumentation.

Previous studies2,14 stated that indications for surgical 
treatment includes neurological involvement, progressive 
kyphotic deformity, evidence of radiological instability, 
back pain unrelieved by conservative treatment, presence 
of large abscess or sequestrated bone. In our study 
indications for operation were neurological deterioration 
in 24 patients, intractable pain during a course of 
conservative treatment in 2 patients and increasing 
kyphotic deformity in 2 patients.

As mentioned by Tuli3, Sundararaj et.al.17, tubercular 
lesion is more common in dorsal spine than in lumbar 
and dorsolumbar spine. In our study 67% of patients had 
dorsal lesion, followed by lumbar in 23% and then in 
dorsolumbar in 10%. 

Oga et.al.15 concluded that active tuberculosis is not a 
contraindication for instrumentation. Hence the concept 
of instrumentation in Pott’s spine was accepted and many 
studies have had good surgical outcome. 

Among the different methods of instrumentation anterior 
debridement, grafting with anterior instrumentation is 
one of the effective treatment methods. Zhao et.al.14 
stated that cord decompression can be achieved directly 
and completely from anterior approach. Yadav and 
Prabhakar18 stated that single column fixation in kyphotic 
body might result in kyphosis. However, other studies2,10,14 
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found 64%-78% kyphotic correction with less than 3° of 
correction loss and 92% neurological improvement in this 
method of instrumentation.

Anterior debridement, grafting and posterior 
instrumentation can also be done only from posterior 
incision. It might be posterolateral or transpedicular. 
Laheri et.al.19 had 62% kyphotic correction and 3.2% 
correction loss with this method. There was 3.5% graft 
slippage requiring repositioning, 4.3% neurological 
deterioration, 7.1% dural tear. 

Anterior debridement, grafting and posterior 
instrumentation through separate approaches has an 
advantage of direct and complete cord decompression 
and rigid three column stabilization. In staged surgery, if 
anterior decompression and grafting is first done followed 
by secondary posterior instrumentation there is a chance 
of graft related complications17,13. In other way posterior 
instrumentation can be done first followed by anterior 
decompression and grafting in later stage. Main aim of 
the surgical treatment in spinal tuberculosis is neural 
decompression and then stabilization. In this method 
neural decompression is delayed, which might be the 
cause of less neurological recovery. In performing anterior 
debridement, grafting and posterior instrumentation 
in single stage direct visualization of graft can be done 
while compressing the graft from posterior instrument. 
This prevents graft related complications17,13,18. Many 
studies have shown good results with 54%-64% kyphotic 
correction and 2°-3° correction loss and 92% neurological 
recovery.9,13,17,18

In our study we had 54% kyphotic correction, 3° correction 
loss in final follow up with 93% neurological recovery 
with no recurrence of disease.

Conclusion

Single stage anterior debridement and interbody fusion 
the posterior instrumentation can be performed safely to 
achieve satisfactory clinical and radiographic outcomes in 
patients of thoracic and lumbar tuberculosis.
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