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Outcome of Instrumentation in Spinal Tuberculosis 
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Abstract
Background – Pott's spine corresponds to fifty percent cases of skeletal tuberculosis. The subject of using metallic implants in 

the setting of infection remains controversial and with the limited literature in the middle path regimen for painful stable lesion 

makes decision for surgical management difficult. We conducted a prospective case study over a 2-year period in order to 

analyze the clinical features, management and outcome of spinal tuberculosis.

Materials & Methods – 21 Patients with failed conservative or unstable pott’s spine were treated with single stage 

debridement and posterior stabilization and fusion with pedicle screw and bone graft. Post-surgery patients were excluded. 

Back pain and quality of life were evaluated with a Visual Analog Scale (VAS) and the Oswestry Disability index (ODI). At the 

follow-up radiological studies were performed at 1, 6 and 9 months interval and later yearly interval, to check for fusion.

Result – The back pain was reduced within 7 days after surgery and completely relieved within a month, for 92% of patients. 

Neurologic deficits, present in 5 cases, all improved. Radiological signs of fusion occurred after 3 months in 60% of the 

patients, and after 6 months in 80% of the patients. The mean VAS improved from 8.2 preoperatively to 2.4. The mean 

preoperative ODI improved from 84% to 36.8%. No recurrence of infection or implant failure was noted.

Conclusion – Tuberculosis should be considered as one of the causative agents in patients diagnosed with spondylodiscitis. 

Delay in surgical management of which has lead to development of unstable spine and morbidity. Hence careful selection of 

patients with spinal tuberculosis for surgical management is of outmost importance and no hesitation should be there in 

debridement and instrumentation. It was found to provide effective relief of symptoms and better quality of life with early 

mobilisation.
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Introduction
Spondylodiscitis is a rare entity, often occurring secondary to 
spinal surgery. Among them in Indian set up, spinal 
tuberculosis is a relatively common pathology. Pott's spine 
corresponds to fifty percent cases of skeletal tuberculosis[1]. 
Usual presentation of the patient includes fever, chronic back 
pain, local tenderness, deformity and neurological deficits, 
etc. The course is usually chronic, due to the non-specific 
symptoms there is delay in diagnosis leading to potentially 
high morbidity and mortality. However with the advent of 
Magnetic Resonance Imaging (MRI) for early diagnostics 
and early use of Antitubercular therapy, the morbidity and 
mortality rate has declined in the past decade. Increase in the 
incidence has recently been noted due to increasing life 
expectancy, predisposing underlying conditions, such as 
diabetes mellitus, immunocompromised, spinal abnormality, 
HIV and steroids, etc[2,8,9]. 
The proposed theory is that of haematogenous spread of the 
bacteria. In adults, the avascular nature of the disc counters 
inoculation, but it facilitates infection once inoculation has 
occurred [8,10,11]. Conservative management is effective in 

most cases; however surgical intervention is indicated in case 
of failure, progressive neurologic impairment, spinal 
instability, severe pain and/or local spinal 
deformity[7,8,10,11]. In today’s scenario spinal 
instrumentation can be extended to this category of patients 
in order to provide stability for early mobility, as how it is 
routinely used in trauma[1].
All patients included in our study underwent adequate 
drainage/debridement of the infected level followed by 
stable pedicle screw fixation and interbody bone grafting 
harvested from the iliac crest or laminectomy. Aim of this 
study is to evaluate the efficacy of the procedure 
(posterolateral fusion) by comparing clinical and radiological 
short term results which will help assessing long term 
outcome.

Patient and Methods
This is a prospective study on a sample of 21 patients 
diagnosed with thoracic and lumbar spinal tuberculosis, 
between the age group of 18 to 70 years. They were 
diagnosed based on clinical history, physiological and 
neurological examination, blood parameters and MRI. The 
included patients required surgical stabilization based on the 
instability, pain and neurological status. The study was 
conducted between January 2014 and December 2016.
Patients with prior history of spine surgery, history of any 
trauma and neurological deficits more than 6 months were 
excluded from the study. Patients with malignancy, long-term 
steroid use, and immunosuppressive therapy and HIV 
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infection were considered as immunocompromised.
In the current study patients presenting with predisposing 
conditions: Diabetes mellitus (11 patients), Hypertension 
(3 patients), Steroid intake (2 patients), HIV patients (2 
patients) Chronic Kidney Disease (1 patients), Table 1. 
The average follow-up period was 15 months, with a 
minimum of 12 months for all the patients. Demographic, 
clinical, laboratory, and radiological data were collected 
prospectively for each case. Also medical and surgical data 
were collected from the day of presentation to last day of 
follow-up (or death) which included severity of pain, level 
of vertebral involvement, use of Antitubercular therapy, 
the duration of therapy, worsening of medical conditions 
and systemic complications. MRI findings suggestive of 
pott’s spine included increased signal of the intervertebral 
disc on T2 images, vertebral body marrow edema, 
vertebral body and disc enhancement, epidural or 
paraspinal inflammation/abscess, and canal compromise.  
Back pain and quality of life were evaluated using Visual 
Analog Scale (VAS) and the Oswestry Disability Index 
(ODI). Follow-up radiological studies were performed at 
1, 6, 9 month intervals and then at yearly interval. Imaging 
characteristics seen at the follow up are graft uptake, 
consolidation of the disc space and fusion of the vertebrae.
All patients included in the study underwent adequate 
drainage/debridement of the infected level followed by a 
stable pedicle screw fixation and interbody bone grafting 
harvested from the iliac crest or laminectomy bone. All the 
procedures were performed by the same surgical team in a 
single center. Intraoperative samples were sent for cultures, 
TB-pcr and Histopathological examination for 
confirmation of the diagnosis.
All patients were maintained in Knight Taylor brace 

postoperatively for a period of 6 months and mobilised on 
postoperative day 2 with help of assistance

Result
A total of 21 patients with thoracic and lumbar spinal 
tuberculosis were studied meeting the inclusion criteria. 
All the patients were managed surgically.
Infection was seen in thoracic level in 14 patients (66.6%) 
and lumbar level in 7 patients (33.3%) and highest in the 
T11 and T12 with 5 each, Figure 1 and Table 3.
Among the patients, one (4.7%) patient was 
immunocompromised due to chronic liver disease 
secondary to alcohol abuse. One (4.7%) patient had been 
on prednisolone and etanercept for 8 years for 
Rheumatoid arthritis. One (3.1%) patient was on 
prednisolone for 10 year for Idiopathic 
Thrombocytopenic Purpura and splenectomised one 
month prior to surgery. Fever was present in 60% of the 
patients at presentation, whereas 11 patients (52.38%) 
presented with neurologic deficits. 8 patients with thoracic 
spondylodiscitis presented with upper motor neuron 
lesion and 3 of the lumbar spondylodiscitis patients 
presented with claudication and neurological deficits. 
Epidural abscess was seen in 13 patients in addition to 
bone and disc involvement, out of which 7 presented with 
neurological deficits.  The mean Preop VAS score was 8.2. 
Leucocytosis was seen in about 13 patients (>10,000 
cells/cu.mm). Mean Erythrocyte Sedimentation Rate 
(ESR) was 72.6 and C-Reactive Polypeptide (CRP) was 
2.91, Table2
Organism was cultured in 10 patients, 7 patients TB-pcr 
was positive and remaining 4 patients’ Histopathological 
examination (HPE) was consistent with findings of 
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T a b le  1 . 

P a t ie n t  C h a ra c te r is t ic  

C h a ra c te r i s t ic  S ta t is t ic s  

N u m b e r  2 1  

M a le s  :  F e m a le s  1 4  :  7  

A g e  5 2  (1 8 -7 0 y r s )  

-  1 8 -4 0 y r s  3  

-  4 0 -6 0 y r s  1 2  

-  > 6 0 y r s  6  

C o m o rb i t ie s   

       H y p e r te n s io n  3  

       D ia b e te s  1 1  

       S te ro id  in ta k e  2  

       H IV  2  

       C h ro n ic  K id n e y  d is e a s e  1  

A n a to m ic  in v o lv e m e n t  in  M R I   

       B o n e  1 6  

       D is c  1 1  

       E p id u ra l  a b s c e s s  1 3  

 

Table 2. 

Presenting spymtoms  

       Back pain alone 12 

       Back pain with radiculopathy 9 

Duration of symtoms, days 155 (60-350) 

Lower Limb weakness 11 

Lower Limb Numbess 16 

Bowel and Bladder incontinence 0 

Preoperative VAS 8.2 (6-9) 

Laboratory data  

Affected Level Number Percentage 

Thoracic 14 66.6% 

Lumbar 7 33.3% 

 

Table 3: Affected Level

Table 1 - Patient Characteristics Table 2 - Presenting Symptoms



tuberculosis which confirmed the diagnosis. Of the total 
21 patients 14 of them were TB-pcr positive and the HPE 
was positive in 18 patients. All patients were given 
Antitubercular therapy using 4 drug regimen (Isoniazid, 
Pyrazinamide, Rifampicin and Ethambutol) for first 4 
months and followed by 2 drug regimen (Isoniazid and 
Rifampicin) for 12 months.  The mean number of 
operative vertebral levels was 4. The distribution of 
affected levels is shown in Figure 1
Mean duration of hospital stay was 20 days. All the patients 
were kept in hospital till suture removal, for a minimum 
period of 2 weeks; all the cases were informed to the 
RNTCP board. They were then discharged. 
2 patients had delayed wound healing and 1 of them 
required debridement and secondary suturing for 
superficial infection. The culture pattern of the wound site 
did not show any organism.
One patient developed cerebrovascular accident and she 
died 6 months postoperatively due to pneumonia and 
pulmonary complication.
All patients were followed up for a minimum period of 12 
months, one month after index surgery and 3 monthly 
intervals with clinical and radiological evaluation along 
with blood parameters for infection. All patients showed 
decrease in the ESR and CRP values on follow up.
Out of the 11 (52.38%) patients presenting with 
neurological deficits 1 worsened and on follow up 
improved neurologically which was attributed to 
neuropraxia at the time of decompression in the index 
surgery. The back pain was reduced in 72% within 7 days, 
92% within 1 month and 100% of the patients within 3 
months of the index surgery. 
Radiological fusion was seen after 3 months in 60% of the 
patients, and after 6 months in 80% of the patients. After 
10 months fusion was seen in 100% of the patients. The 
mean VAS improved from 8.2 (range: 6-9) preoperatively 
to 2.4 (range: 0-5). The mean preoperative ODI improved 
from 84% (range: 55 %-87%) to 36.8% (range: 16%-47%). 
No recurrence of infection was noted, apart from 
superficial skin infection which healed with debridement 
and regular dressings. Implant failure was not seen in any 
patient. Figure 3 and 4 depict one typical patient in our 
series

Discussion
Tuberculosis remains the most common cause of death 
from infectious disease world-wide[27]. According to the 
literature pott’s spine has been reported more frequently in 
older individuals [2,18,19]. Consistent with this, the mean 
age of the patients in our study was 52 years (range: 18 to 
70). The main clinical presentation of the patient is lower 
back pain, which is present in 100% of our patients. 
Duration of symptoms and signs ranged from 2 to 12 
months, which may reflect the under-diagnosis of this 
disease, where most of the patients were initially treated 
symptomatically with analgesics, as the clinical 
presentation is quite non-specific leading to delay in the 
diagnosis, at least at the first visit.
Elevated ESR and CRP (inflammatory markers) were seen 
in 95.23% (20 patients) of our patients. In this study it was 
seen that elevated ESR had a strong association with 
Tuberculosis and who presented with epidural abscess, 
which is consistent with the literature. These inflammatory 
markers were also used for the post-surgical monitoring of 
the patients, where the ESR and CRP levels where 
decreased on follow up suggesting the subsidence of 
infection.
Numerous underlying risk factors have been associated 
with the disease, such as diabetes mellitus, intravenous 
drug abuse, catheter-associated infections, surgical 
interventions, infective endocarditis, urinary tract 
infections, chronic alcoholism, and immunocompromised 
states, chronic kidney disease [21,22]. Our study shows a 
relationship of diabetes mellitus, steroids and HIV with the 
development of pott’s spine.
Investigation of choice for radiological evaluation of 
patients is by MRI for detecting lesions of spinal 
tuberculosis, particularly at the initial stages, showing as 
bone marrow edema, and increased signal intensity of the 
intervertebral disc on T2 images, where the sensitivity 
reaches up to 95% [20]. Using MRI studies we identified 
the anatomical levels of infection. Canal stenosis was 
observed in 13 patients, out of which 8 patients had 
epidural abscess, correlated with a high risk of neural 
involvement.
Organism was grown in only 10 patients. 11 patients with 
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Figure 1: Affected level Figure 2: Affected level



no growth were diagnosed for spinal tuberculosis based on 
the TB-pcr and Histopathological examination which was 
consistent with diagnosis of spinal tuberculosis. In total 
TB-pcr was positive in 14 patients and HPE was consistent 
in 18 patients, showing higher sensitivity and specificity, in 
comparison. This is not consistent with the current 
literature which states that TB-pcr is most sensitive and 
specific among the three for the diagnosis of 
tuberculosis[13].
It is generally accepted that all foreign materials may 
decrease the effectiveness of the antibiotics. They facilitate 
biofilm formation and bacterial adherence, a condition not 
readily recognizable for the immune system, and 
hampering the penetration of antibiotics [12]. Oga et 
al[15]. reported that M. tuberculosis has low adhesion 
capability and forms only a few microcolonies surrounded 
by a biofilm. And the use of titanium implants also 
prevents the biofilm formation, and decrease bacterial 
adherence. 
Surgeons usually do not prefer to debride and instrument 
in the single stage because residual bacilli might lead to 
persistence of infection. A single-stage procedure has 
several advantages such as avoidance of a second 
anaesthesia, shorter hospital stay, and lower complication 
rate and earlier mobilization. In the current study we have 
performed single stage posterior laminectomy and 
debridement of the infected segment, followed by 

posterior stabilization by pedicle screw-rod systems 
providing rigid segmental fixation along all the three 
columns of the spine along with bone grafting with 
titanium based implants which was used in all our patients. 
We saw no recurrence of infection after an average follow-
up of 12 months. Implant failure was not seen in any 
patient. The fusion rate was 100% in our study. The 
findings of which were similar in other studies after single 
stage surgery, with fusion rate of 94% to 100% [12,23,24]. 
Reliable fusion promotes control of infection and early 
return to normal activities. Quality of life assessed with the 
VAS and ODI score showed statistically significant 
improvement.  

Conclusion
Tuberculosis should be considered as one of the causative 
agents in patients diagnosed with spondylodiscitis. Delay 
in surgical management of which has lead to development 
of unstable spine. Hence careful selection of patients with 
pott’s spine for surgical management is of outmost 
importance and no hesitation should be there in 
debridement and instrumentation. It was found to provide 
effective relief of symptoms and better quality of life with 
early mobilisation.
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Figure 3a: Preoperative sagittal MRI-scan of the 
Thoracolumbar spine. T1-weighted (left) and T2-
weighted (right) images showing Pott’s spine at 

T10-T11 with epidural abscess.

Figure 3b: Clinical Picture of the 
patient presenting with Thoracic 

T10-T11Spondylodiscitis with 
Paraspinal Abscess

Figure 3c: Postoperative antero-posterior (left) 
and lateral radio - graph (right) following single-

stage posterior debridement plus  interbody 
grafting T10-T11 with autologous bone, and 

transpedicular screw-rod instrumentation

Figure 4: Antero-posterior (a,c) and lateral radiograph (b.d)showing bony fusion at 2 and 6 months follow-up

a b c
d
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