
Conservative Management of Thoracolumbar Spinal 
Tuberculosis in The Tertiary Care Hospital of India

Introduction: Spinal tuberculosis is a leading cause of non-traumatic paraplegia in a developing country like India. There is an 
emerging trend to operate on patients early with spinal TB. A study aim was to reiterate the importance of conservative management 
in Spinal Tuberculosis. The study aim was to assess the clinical and radiological outcomes of the conservative management of 
thoracolumbar spine tuberculosis and reiterate the importance of conservative management.
Methods: A prospective study with 188 thoracolumbar tuberculosis patients included from May 2016 to April 2019. All the 
patients were subjected to computed tomography-guided biopsy followed by anti-tuberculous therapy (ATT) for 12-months. 
Indications for surgery included patients in which biopsy either failed and persistent/worsening of neurology. Preoperative and 
postoperative clinical and functional outcomes Visual Analog Scale (VAS), Oswestry Disability Index (ODI), and ASIA scale were 
measured.
Results: 160 patients had a neurological deficit of ASIA-C and  ASIA-D in 28.  A failed performed biopsy was in 18 patients. Out of 
170 successful biopsies,18 patients had persistent/worsening of neurology, these 18 (10.58%) patients required surgery. VAS was 
significantly improved from mean value preoperative 7.90±0.60 to 4.0±0.54 postoperative 1 month and 2.90±0.54 at the final 
follow‐up. ODI was improved from mean value preoperative 77.10±6.90 to 30.50±6.50 postoperative 1 month and 21.30±6.70 at 
final follow‐up. Pre-treatment mean kyphosis was 5.68±3.84 that improved to 6.51±3.88 post-treatment.
Conclusions: The results of conservative treatment consisting of biopsy and ATT for at least 12 months in compliant patients are 
excellent. A combined approach using clinical staging, biopsy, and ATT can minimize surgical intervention in most patients. Early 
diagnosis and early treatment lead to a good prognosis. Periodic evaluation is a must to look for evidence of improvement and the 
adverse effect of ATT.
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Introduction
Tuberculosis has been known to one of the first infectious 
diseases of mankind since the early civilizations. Tuberculosis 
has been mentioned in ancient Indian religious textbooks and 
termed yakima-wasting disease in the Rigveda (1500 BC) and 
balasa in the Atharvaveda. The Sushruta Samhita (600BC) 
recommended treatment of it with breast milk, various meats, 
rest and fresh air [1]. The tuberculosis of the spine is popularly 

known as Pott’s spine. The name traces back its origin from the 
description of tuberculous infection of the spine by Sir Percival 
Pott [2]. Spinal tuberculosis is the most frequently 
encountered extra pulmonary form of tuberculosis and it 
accounts for approximately 50% of the cases of osteoarticular 
tuberculosis, and the thoracolumbar spine is the most 
common region within the spine to be affected [3]. Despite the 
widespread availability of antitubercular chemotherapy 
(ATT) and a better understanding of the natural history of the 
disease, tuberculosis remains an international health problem 
and the leading cause of mortality. The World Health 
Organization (WHO) Global Tuberculosis Report 2017 
presents that tuberculosis is the ninth leading cause of death 
worldwide and the leading cause of a single infectious agent. 
About 10.4 million people were newly diagnosed to have 
tuberculosis worldwide in 2016, with 2.8 million cases being 
reported from India alone [4]. In developing countries like 
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India, high-density population, urbanization with poverty, 
large scale migration, the emergence of HIV and drug resistant 
tuberculosis has caused a high burden of pulmonary 
tuberculosis, and the incidence of spinal tuberculosis is 
expected to be proportionately high [3]. Spinal tuberculosis 
generally presents with nonspecific back pain in the early 
stages. The plain radiograph changes lag behind the clinical 
presentation by 8-12 weeks and it leads to a difficult diagnosis. 
Magnetic renaissance imaging (MRI) is extremely sensitive for 
the detection of bone edema [5]. Sometimes, there are no 
clinico-radiological studies that can diagnose spinal 
tuberculosis certainty and it makes diagnosis difficult. The 
diagnosis is based on the isolation of mycobacteria on culture 
tissue obtained by performing a spinal biopsy. The CT-guided 
biopsy and ATT as per drug sensitivity of mycobacteria have 
shown encouraging results [6]. Indication for surgical 
management of spinal tuberculosis includes severe or 
progressive neurological deficit or severe vertebral destruction 
with the potential for significant kyphosis. Other indications 
for surgical treatment include uncertain diagnosis, a potentially 
unstable spinal segment with needs stabilization and refractory 
disease [7]. The current philosophy for the nonoperative 
treatment of spinal tuberculosis to prevent permanent 
neurological disability and minimize spinal deformity includes 

early detection, confirmation of diagnosis, indications for 
nonoperative treatment, appropriate ATT, periodic evaluation, 
activity restriction and supportive bracing, stopping ATT after 
confirming disease healing and follow-up post-treatment for 
possible relapses [8, 24]. Uncomplicated spinal tuberculosis is 
a medical disease but there is an increasing trend toward more 
and more surgical management of thoracolumbar spinal 
tuberculosis since the last decade [24]. Our is a tertiary care 
public institute of western India which is situated in one of the 
most densely populated cities of the world. Therefore, our 
institute has a high tuberculosis patient load. In this 
prospective study, we present our experience of conservative 
treated thoracolumbar spine tuberculosis. A study objective 
was to assess the clinical and radiological outcomes of the 
conser vat ive management of  thoracolumbar spine 
tuberculosis and reiterate the importance of conservative 
management.

Materials and Methods 
After approval from the institutional ethics committee, this 
prospective study was conducted from May 2016 to April 2019 
at a single institute. Informed consent was taken from all the 
patients. The diagnosis of spinal tuberculosis was based on 
clinical and neurological examination with imaging features. 

Figure 1: 66 years old female patients with spinal tuberculosis. 
(A & B) T2 weighted images of MRI shows L4-L5 tubercular 
spondylodiscitis, paradiscal involvement with compression 
over the thecal sac. (C & D) T2 images of MRI after 12 months 
of ATT shows recovery from infection with fatty marrow 
changes.

Figure 2: 36 year-old-male patients with dorsal spine 
tuberculosis. (A)Radiograph of dorsolumbar spine shows 
local kyphosis at T8-T9 level with decreased disc space with 
T10-T11 block vertebrae. (B,C) T2 weighted images of MRI 
shows T8-T9 tubercular spondylodiscitis with a prevertebral 
collection without cord compression. (D) 3-month post 
biopsy patient present with paraparesis. (E,F) MRI shows 
significant cord compression with epidural abscess extending 
from T6 to T11. (G,H) The patient was operated with 
thoracotomy, decompression and debridement.
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Spinal tuberculosis was considered when a patient presented 
with the characteristic clinical features of pain, constitutional 
symptoms, localized tenderness, deformity and the essential 
radiological criteria were the destruction of two or more 
contiguous vertebrae and opposed endplates, disc infection, 
along with a paraspinal mass or abscess. Suspected MRI lesions 
were those which showed an isointense lesion on T1 or a high 
signal lesion on T2 involving the disc, body, paravertebral 
region and sometimes extending into the epidural space or 
psoas fascia (Fig. 1). 
The inclusion criteria were: (a) Biopsy proven thoracolumbar 
spinal tuberculosis, (b) Age 20 to 50 years, (c) Kumar’s 
Clinico-radiological classification: Stage-I, II and III, (d) 
Neurological deficit (ASIA scale C, D), and (e) Jain modified 
grading systems for Evaluation of paraplegia in tuberculosis of 
the spine: Stage I and II. The exclusion criteria were: (a) 
atypical imaging features like single vertebral involvement, (b) 
isolated involvement of the posterior spinal segment, (c) non-
contiguous vertebral involvement, (d) previously operated for 
spine pathology, (e) patients on ATT or previous ATT taken, 
(f ) immunocompromised patients, (g) other significant 
comorbidities, and (h) frank instability on radiographs.

Pre-treatment workup and Assessment
Clinical and functional assessment: (a) Demographic data: 
age, sex, duration of a presentation and duration of weakness, 
(b) pain score- Visual Analog Scale- VAS, (c) Oswestry 
Disability Index- ODI, (d) neurological– ASIA impairment 
scale, and (e) clinico-radiological staging- Kumar’s criteria. A 
laboratory assessment: Complete blood counts, Erythrocyte 
sedimentation rate (ESR), CRP, blood sugar, liver and renal 
function test. A radiological assessment: Chest and spine 
radiographs, computerized tomography (CT) scan, Magnetic 
resonance imaging (MRI). 
 
Treatment Protocol: All patients were initially subject to CT-
guided biopsy for the confirmation of diagnosis. The biopsy 
was performed using CT-guidance, for which patients were 
placed in a prone or lateral position on the CT scanner table. 
Few pilot scans were taken beforehand to tailor the approach 
for safe insertion of the spinal needle and localization of the 
lesion. An 18-gauge spinal needle was inserted percutaneously, 
depth and route of which were dictated by CT scan. Necrotic 
material was aspirated as much as possible using a 10 ml 
syringe. The sample collected from the biopsy was sent for 
acid-fast bacillus (AFB) smear, GeneXpert and culture and 
sensitivity of Mycobacterium tuberculosis. After the 
GeneXpert report Anti-tuberculosis therapy (ATT) was 
started in all patients as per chest physician and Revised 
National Tuberculosis Control Program (RNTCP guidelines 
Government of India) guidelines [9]. All patients received 

Conser vative treatment in the form of Fi xed-dose 
combination-FDC ATT for a minimum of 12 months. 
Pyridoxine was also added to the regimen prophylactically for 
three months. Calcium and high protein diet, Vitamin D3 
60000 IU oral tablet once a week for 4 weeks given as a 
supplement. All the patients prescribed an appropriate brace or 
collar for 6 months. During the follow-up visits, patients were 
managed and monitored for pain, ESR, CRP and neurological 
status. 
Follow-up was done initially monthly for the first 3 months, 
then at 6-months and last follow-up at 12-months. The spinal 
radiographs were taken in every follow-up. MRI was done at the 
final follow-up in affording patients only. 

The endpoint of ATT was: (a) Clinical- Improvement of 
constitution symptoms, pain relief, improved spinal 
movements, (b) Radiographs well-defined endplates, 
improvement in bone rarefaction, sclerosis, bony fusion, and 
(c) MRI- Loss of high signal, fatty changes in vertebra on T2 
weighted MRI along with resorption of abscess further 
confirmed the resolution of infection. 
Surgical intervention was done in patients with failed repeated 
biopsy, persistent neurology after the treatment or worsening 
of neurology  (Fig. 3).
 
Statistical Analysis: The data analysed Using SPSS 20.0 
software (SPSS, Inc., Chicago, IL), a paired sample t-test was 
used to compare the pre and post-treatment clinical and 
radiographic data, with a P-value of 0.05 considered to be 
statistically significant and results are given in percentages. The 
Chi-square test was used to find out the association between 
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Figure 3: Algorithm for conservative management of spinal 
tuberculosis
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two dichotomous variables. The relative risk with its 95% 
confidence interval was calculated. Multivariate logistic 
regression analysis was performed to find out significant 
factors associated with the outcome. Clinical variables 
included in the statistical analysis were age, sex, duration of 
symptom, neurological deficient concomitant tuberculosis 
history. Imaging parameters included a number of vertebrae 
involved, disc space reduction, loss of vertebral height, 
paravertebral collection, cord signal changes, and spinal 
extension of an abscess. 

Results 
188 patients (Male 56, Female 132) were included in the study. 
The mean age of individuals was 33.9±13.7 years (20-50 
years). Presenting complaints included pain in 180 (95.7%), 
Neurological deficit ASIA-C 160 and ASIA-D 28 patients. An 
MRI of the spine showed a paravertebral abscess in 148 
(78.7%), Vertebral height Loss in 55 (29.25%) and disc 
destruction in 157 (83.51%) patients and paravertebral 
collection in all patients 100%, whereas, psoas abscess was seen 
in 16 (8.5%) patients. The D6-D7 level was involved in 13 
(6.91%) patients, 13 (6.91%) had D7-D8 level, 18 (9.57%) had 
D8-D9 level, 19 (10.10%) had D10-D11 level, 41 (21.80%) 
had D11-D12 level, 37 (19.68%) had D12-L1, 21 (11.17%) 
had L1-L2, 17 (9.04%) had L2-L3, 5 (2.65%) had L3-L4 and 4 
(2.12%) had L4-L5. According to Jain’s modified grading 
system for evaluation of paraplegia classification 157 patients 
had in stage-I (83.51%) and 31 patients had stage-II (16.48%). 
Based on of Kumar’s clinico-radiological classification 71 
patients were stage-I (37.76%), 59 (31.38) stage-II and 58 
(30.85) stage-II (Table 1).
All patients were initially planned for biopsy; biopsy has 
successfully performed on 170 (90.42%) patients while it 
failed in 18 (9.57%) patients. All patients underwent a single 
aspiration except 8 required repeat biopsy. The total amount of 
material aspirated during a successful biopsy varied from 1 ml 
to as much as 200 ml with a mean of 15.2 ml. Following a 
successful biopsy, the AFB smear was positive in 152 (89.7%) 
patients. Mycobacterium bacteria were isolated in 159 patients 
(93.52%) and failed to isolate in 11 patients (6.47 %) in culture 
media. GeneXpert was positive in 150 patients (88.23), 
Rifampicin resistance detected in 18 patients (9.57) and 
negative in 2-patients (1.17). Histopathology report suggested 
mycobacterium in 166 patients (97.64%) and inconclusive 
finding in 4 patients (2.35%) (Table 2).
The mean ESR during the presentation was 67.20  14.80 mm in 
the first hour, which fell to 35.35±3.83mm in the first hour at 1 
month on ATT. At the end of treatment, the mean ESR was 
16.24±2.50 mm. The mean CRP during the presentation was 
54.13  26.96 (mg/dl), which fell to 38.46  116.53 mg/dl at 1 
month on ATT. At the end of treatment, mean CRP was 6.05  

5.01 mg/dl, which corresponded with a resolution of 
symptoms (Table 3).
Out of 170 biopsy successful patients,142 were ASIA-C and 28 
ASIA-D. 152 completely recovered ASIA-E. Eleven Patients 
remain the same with neurology. Seven patients had to worsen 
in neurology. These all 18 patients managed by surgically and 
repeat biopsy sample 17 came positive to MDR tuberculosis 
and that might be a cause of failed conservative treatment, in 
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Characteristics Number Percentage

Male 56 29.78

Female 132 70.21

Backache 188 100

Local Tenderness 180 95.74

Fever 70 37.23

Kyphosis 55 29.25

Weight Loss 40 21.27

D6-D7 13 6.91

D7-D8 13 6.91

D9-10 18 9.57

D10-D11 19 10.1

D11-D12 41 21.8

D12-L1 37 19.68

L1-L2 21 11.17

L2-L3 17 9.04

L3-L4 5 2.65

L4-L5 4 2.12

Total 188 100

Wedging 140 74.46

Compression Fracture 30 15.95

Both 18 9.57

Stage I 71 37.76

Stage II 59 31.38

Stage III 58 30.85

Total 188 100

Stage I 157 83.51

Stage II 31 16.48

Total 188 100

Jain modified grading systems for Evaluation of 

paraplegia in tuberculosis of the spine

Table 1: Demographic and clinical characteristics.

Gender

Clinical features

Level of spinal involvement

Severity of bone destruction by Plain radiograph

Kumar’s Clinico-radiological classification
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one patient failure of conservative treatment cause was 
unknown.   A second line ATT was given in these 17 patients as 
per pulmonologist advice (Table 4).
VAS was significantly improved from mean value preoperative 
7.90±0.60 to 4.0±0.54 postoperative 1 month and 2.90 ± 0.54 
at the final follow‐up. ODI was improved from mean value 
preoperative 77.10±6.90 to 30.50±6.50 postoperative 1 month 
and 21.30± 6.70 at final follow‐up. Pre-treatment mean 
kyphosis was 5.68 ± 3.84 that improved to 6.51 ± 3.88 post-
treatment. The highly significant changes (increase) were 
found in the kyphotic angle (p<0.005) (Table 5).
Decompressive and or/with instrumentation surgery was 
performed in 36 patients (Table 6). Out of these surgical 
candidates, 18 had failed biopsy attempts and 18 had 
indications despite successful biopsy including persistent 
neurological deficit or worsening of neurology due to 
mechanical compression-kyphosis. 152 (80.85%) patients 
managed completely conservative at the end of our study. 141 
(92.76%) in our study showed good compliance with ATT  
and fully recovered without any residual weakness or pain. 
However, 11 (7.23%) patients were non-compliant with the 
treatment. Patients who demonstrated poor compliance 
deteriorated during the course and required surgery. Two 
compliant patients died of an unrelated medical condition 
before the completion of the regimen. Moreover, none of the 
patients showed any signs of the recurrence of TB, in the spine 
or any other region of the body, during the follow-up period 
(Table 7).
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A
A B C

Successful 170 90.42

Failed 18 9.57

Positive 152 89.41

Negative 18 9.57

Sensitive 150 88.23 

Resistance  to Rif 18 9.57 

Negative 2 1.17

MTB isolated 159 93.52

Failed 11 6.47

Mycobacterium Positive 166 97.64

Inconclusive finding 4 2.35

Table 2 Microbiology and Pathology  result

CT guided biopsy (n=188)

AFB smear (n=170)

GeneXpert (n=170)

Histopathology (n=170)

TB culture (n=170)

Mean p-value Mean p-value

Pre-treatment 67.2 ±14.8 - 54.13 ± 26.96 -

First Visit 35.35 ± 3.83 <0.005 38.46 ± 116.53 <0.005

Final Visit 16.24 ± 2.50 <0.005 6.05 ± 5.01 <0.005

ESR CRP (mg/dl)

Table 3: The improvement status of cases on the basis of 

ESR  & CRP changes

A B C D E

ASIA C 142 3 6 133

ASIA D 28 4 5 19

Table 4 Pre- and post-treatment neurological status using 

ASIS scale (n=170)

Pre-treatment
No of 

patients

Post-treatment

Mean SD p value

Preoperative 7.9 0.6 <0.05

Postoperative 1 month 4 0.54

Final follow‐up 2.9 0.54

Preoperative 77.1 6.9 <0.05

Postoperative 1 month 30.5 6.5

Final follow‐up 21.3 6.7

Preoperative 5.68 3.84 <0.005

Post treatment 6.51 3.88

VAS: Visual Analog Score; ODI: Oswestry Disability Index; SD: 

Standard deviation

Table 5: Functional and radiological results

VAS

ODI

Improvement of kyphotic angle on Radiograph (Degree)

A

Procedure
Failed 

Biopsy
Successful 

biopsy
Thoracotomy and decompression 1 1

Dorsal laminectomy and decompression 2 1

Thoracoscopic-assisted anterior debridement, 
iliac bone autograft and instrumentation 2 0

Thoracotomy, iliac bone autograft and 
instrumentation

1 1

Costotransversectomy decompression, 
 cage and pedicle screw fixation

5 7

Dorsal Transforaminal debridement,  
interbody fusion and posterior instrumentation. 2 2

Lumbar- transforaminal debridement, 
interbody fusion and posterior instrumentation.

3 O4

Retroperitoneal decompression, cage  
and instrumentation.

2 2

Total 18 18

Table 6. Surgical Detail of failed cases

MDR Positive 17 10

No Neurological Improvement 11 6.47

Worsening of neurology 7 4.11

Surgery 18 10.58

Table 7. Complication  (n=170)

 16  Back Bone: The Spine Journal  Volume 1  Issue 1  April-September 2021 Page   | | | | | 12-18 



 Discussion 
The thoracolumbar spine is the most common region within 
the spine to be affected with tuberculosis. Due to inherent 
stability offered by the rib cage, tuberculosis of the thoracic 
spine often presents late with an established kyphosis and 
neurological deficit, although most patients with early disease 
are treated successfully nonoperatively. Spinal tuberculosis 
infection responds extremely well to ATT based on the drug 
susceptibility pattern of the mycobacteria. The average age at 
presentation was 33.90 ± 3.50 years (20 to 50 years).  The total 
number of patients was 188 and the male-female ratio was 
1:2.3. This ratio was opposite to other all studies [10]. The 
most common symptom was back pain in patients in our study. 
Axial pain of insidious onset is regarded as one of the most 
common symptoms of spinal tuberculosis. However, it can 
present itself with a wide range of symptoms and complications 
[11-12]. The diagnosis can be made through clinical, 
radiological and microbiological studies. Radiological studies, 
especially MRI play a key role in establishing the diagnosis of 
sp inal  Tuberc ulosi s[13].  The d i f ference  bet ween 
inflammatory and neoplastic pathologies may not be 
appreciated on plain radiographs or CT scans. Hence, MRI is 
needed which reveals tuberculosis as a contrast-enhancing rim 
on T2-weighted images [14]. This appearance can be readily 
differentiated from a metastatic lesion first involving the 
pedicles, which are initially spared in spinal tuberculosis. The 
CT-guided biopsy and culture of mycobacteria is the most 
efficacious method for the establishment of a confirmed 
diagnosis of spinal tuberculosis [15]. An adequate response to 
ATT can also be used to establish the diagnosis, recommended 
observation period for drug response is 3 to 4 weeks in patients 
with neurological deficits and 6 to 8 weeks in those with intact 
neurology [16]. However, labeling the patient as a non-
responder based on a subjective assessment period is not 
recommended and remains a matter of debate. The key to 
successful conservative treatment is early detection of the 
infection, followed by microbiological confirmation and 
identification of drug resistance. The AFB smear was prepared 
using the Ziehl-Neelsen stain and Lowenstein-Jensen medium 
was used for the culture of the organism. Newer novel liquid 
culture media enables rapid growth of the mycobacteria within 
10 to 14 days and tests such as line probe assays and GeneXpert 
enable the identification of drug resistance rapidly [15]. Most 
of the studies observed that the thoracic spine was the most 
common site of involvement followed by the lumbar, the 
thoracolumbar, and the cervical spine [17-18]. Our study had 
also found a similar result for the common site of spinal 
tuberculosis. Primary drug resistance is on the rise. Hence, it is 
vital to obtain a biopsy before starting ATT. The success rate of 
CT-biopsy was 90.6% in our study and sufficient sample 
material collected for AFB, GeneXpert and culture. Some 

studies reported that samples from CT-guided biopsy were 
often inadequate [19]. The CT-guided biopsy can drain 
paraspinal collection that reduces damage to adjacent 
structures and also eliminates the risk of surgery and general 
anaesthesia related complications [22, 23]. We had a positive 
AFB smear in 89.7% and a positive culture in all successful 
biopsy. However, a positive culture of 76% has been reported 
by staatz et al using CT-guided biopsy [20, 21]. A multidrug 
ATT inappropriate dosage as per patient body weight is 
compulsory to reduce the risk of acquired drug resistance. The 
goal is to rapidly reduce bacterial load during the intensive 
phase and reduce the risk of relapse in the continuation phase 
[23]. A highly significant reduction in ESR was found at each 
follow-up relative to before treatment (p<0.005). A highly 
significant reduction in CRP was found after the first visit, 
second visit and final follow-up (p<0.005 for each visit). The 
VAS for back pain was significantly improved from the mean 
value preoperative 7.90 ± 0.60 to 4.0 ± 0.54 postoperative one 
month and 2.90 ± 0.54 at the final follow‐up. The ODI was 
improved from mean value preoperative 77.10 ± 6.90 to 30.50 
± 6.50 postoperative one month and 21.30± 6.70  at the final 
follow‐up. In our study, pre-treatment mean kyphosis was 5.68 
± 3.84 that improved to 6.51 ± 3.88 post-treatment that was 
significant (p<0.005). Spinal tuberculosis patients with mild 
neurological deficit, destruction of less than three-fourths of a 
vertebral body, no evidence of mobile instability and kyphosis 
less than 30 degree can be considered for conservative 
treatment [7, 17]. Out of 170 biopsy successful patients, pre-
treatment 142 patients had ASIA-C and 28 patients had ASIA-
D. Post-treatment, 152 patients completely recovered with 
ASIA-E. Post-treatment, eleven patients remained the same in 
neurology and seven patients had worsened neurology. On 
repeat biopsy of these 18 patients, 17 came positive for MDR 
tuberculosis and that is a chief cause of treatment failure. These 
18-patients required some type of decompression and 
debridement surgery (Fig. 2). Management of MDR 
tuberculosis is a very difficult task, as the second line ATT is 
less effective and more costly and the duration of treatment is 
longer. It is very important to identify the risk factors for failure 
of conservative treatment with first-line ATT [24]. In our study 
152 patients, 89.41% out of 170 successful biopsies 
demonstrated good compliance with the treatment regimen 
and showed complete recovery at the end of treatment. 
Reasons for failure of conservative treatment are (a) 
Inadequate diagnosis, (b) Inappropriate patient section, (c) 
acquired drug resistance and (d) non-compliance patients.
Drawbacks of this study are the lack of a comparative study 
group and short follow-up. Studies with the larger patient 
number and longer follow‐up are required for confirmation of 
our results. Prolonged post-treatment follow-up is essential to 
detect relapse.
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 Conclusions 
Early diagnosis and early treatment of spinal tuberculosis 
before the development of spinal deformity seem to be 
essential for better outcomes. Uncomplicated biopsy proven 
spine TB responds well to nonoperative management. 
However, the correct regimen, correct dosage and correct 

duration of ATT are vital for spinal tuberculosis treatment. 
Periodic evaluation is a must to look for evidence of 
improvement and the adverse effects of ATT.
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