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Abstract
Tuberculosis is a major health problem in developing countries, and India is considered endemic for the disease. Tuberculosis of the spine is one of the 
most common extrapulmonary manifestations.The management of spinal tuberculosis has come to a full circle. It has evolved drastically from an era of 
conservative treatment due to lack of good surgical techniques to an era of aggressive surgery with anterior reconstructions and now to conservative 
treatment with better availability of diagnostic methods and understanding of pharmacology of drugs.
Despite the widespread availability of anti-tubercular drugs, the global incidence and prevalence of tuberculosis continues to rise. This has been 
attributed to different factors like MDR-TB, and difficulty in diagnosis of tuberculosis. Spinal tuberculosis is essentially a medical disease . Successful 
outcome of spinal tuberculosis relies upon appropriate diagnosis and proper dosage of drugs. 
Keywords: Spinal tuberculosis, medical disease, diagnosis,conservative  treatment.

The presentation of the spinal tuberculosis depends upon the 
stage of disease, the region of the spine affected and the 
development of complications such as neurologic deficits, 
abscesses or the sinus tracts. The reported average duration of 
symptoms at diagnosis is 4 months but can be considerably 

Treatment of tuberculosis of spine has varied since time of 
Hippocrates. It has always remained controversial. The 
evolution of treatment of tuberculosis of spine has passed 
through different phases. It seems that treatment of TB Spine 
has come to full circle from conservatism resulting from lack of 
appropriate techniques, through aggressive surgical 
debridement and reconstruction for ‘disease control’ and drug 
resistance , with availability of modern spinal instrumentation , 
and now relearning non-operative care, with a better 
understanding of drug-resistant TB and the natural history of 
spinal TB. Thus It is important to make an early diagnosis to 
prevent complications and morbidity.

Spinal tuberculosis is usually secondary to an extraspinal 
source of infection. The primary foci may be present in the 
lungs, lymph nodes or gastrointestinal tract. Following 
bacteraemia, the organisms reach the spine through the Batson 
venous plexus, haematogenous spread or lymphatic drainage
 It affects adjacent vertebral body and intervertebral disc is 
involved later. In children as intervertebral disc is vascular it 
may be the primarily involved.
Spinal tuberculosis disease itself, ischemic necrosis due to 
endarteritis and localized osteoporosis due to hyperemia 
causes destruction of vertebra. It can further lead to collapse 
and angular kyphosis with or without neurological 
involvement.

Pathophysiology

Introduction

Clinical presentation

Spinal TB accounts for 2% of all cases of TB, 15% of cases of 
extra pulmonary TB and 50% of cases of skeletal TB1.TB Spine 
still remains leading cause of non-traumatic paraplegia in 
developing nations2,3. Neurological complications incidence 
in TB Spine patients varies from 10% to 43%4.Early diagnosis 
and treatment in TB Spine is necessary to prevent permanent 
neurological disability, and minimize spinal deformity5,6.

The frequency of the spinal tuberculosis is related to the 
socioeconomic factors and the endemic exposure to the 
infection. The predilection for the thoracolumbar region has 
been attributed to the close proximity to the cistern chyli and 
the kidneys, more spongy tissue, the biomechanical transition 
between a fixed thoracic spine and the mobile lumbar spine.

With the advent of refined surgical techniques and modern 
spinal instrumentation, an increasing number of surgeries are 
being performed for spinal TB .Without clear-cut protocol; 
surgery is being performed for a range of indications, including 

abscess drainage, neurological deficit, biopsy, drug resistance 
and instability7,8,9. Fundamentally, the treatment of 
tuberculosis is by chemotherapy and surgery attempts only to 
eliminate the complications arising from the disease process. 
Hence, all uncomplicated cases of spinal TB merit medical 
rather than surgical treatment.
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longer due to nonspecific presentation of chronic back pain in 
some of the patients.

Diagnosis of spinal tuberculosis relies on imaging , 
histopathology and microbiological examination of the tissue

Sclerosis and bony ankylosis are seen as the healing of disease.

The commonest presenting symptom is progressive local back 
pain for weeks to months, with or without associated muscle 
spasm and rigidity10  Constitutional symptoms like malaise, 
loss of feeling of wellbeing, loss of appetite and weight loss, 
evening rise of the temperature with occasional night sweats 
are seldomly  present and are not necessary for diagnosis. 
Osteomalacia and spondyloarthropathy are the most likely 
differentials in a similar clinical setting. In nonendemic 
countries, however, this presentation is missed, and 
sometimes magnetic resonance imaging (MRI) scans get 

delayed till many more clinical features and more advanced 
destruction of the vertebral column appears. This among 
others is a reason why many more cases of spinal TB need 
surgical treatment in the western world, whereas larger 
numbers get conservatively managed in India11. 

Plain X-rays ,though being the first investigation of choice for 
spine, can miss early lesions. Obvious bony destruction may 
not be apparent from 2 to 5 months after the disease sets in.

Diagnosis

Early signs of infection on radiograph includes radiolucency 
within the involved bone, irregular margins of vertebral end 
plates and abnormal paraspinal soft tissue shadows.12,13.With 
disease progression there is destruction of end plates and 
adjacent vertebral vertebral bodies and later angular kyphosis.

Early diagnosis of spinal tuberculosis is essential in order to 
initiate appropriate treatment and prevent horrendous 
morbidity and sequelae arising due to missing the same.

Plain radiograph, MRI Spine, CT scan, Radionuclide(FDG 
PET Scan) are useful as imaging diagnostic tool 

MRI is the most sensitive test for early diagnosis of spinal 
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A.L1-2 destruction of the L1 vertebral body with epidural collection compressing the cord B. 
Repeat MRI after 6 months of ATT shows signs of healing with resolution of the epidural 
abscess. 

Figure 1: A 35 years old male patient presented with mild neurological deficits and Frankel D 
neurology. Patient was diagnosed as L1-2 tubercular discitis and Started on ATT. Patient 
underwent MRI at 6monthly intervals which are shown in the figure 

C. MRI at 12 months shows complete resolution of the disease with reconstitution of the canal 
and restitution of the normal bone marrow signal in the vertebral bodies at 1 year follow up.

Figure 2: Shows MRI images of a 27 years old male patient who presented with worsening 
neurological deficit, progressing from Frankel D to Frankel B despite being on ATT. MRI images 
shows sequestered posterior vertebral body fragment retropulsed into the spinal canal 

D. T1 weighted axial image demonstrating the extent of disease

A.T2 weighted sagittal MRI image of D9-10 tubercular spondylodiscitis with sequestrum 
(arrow) and epidural abscess 
B.T1 weighted sagittal MRI image of D9-10 tubercular spondylodiscitis with epidural abscess 
C.T2 weighted axial image demonstrating the compression of the spinal cord by tubercular 
debris (granulation tissue, pus and sequestered bony fragment) 

C, D. CT scan of cervical spine sagittal coronal and axial sections showing destruction of C7 
vertebral body with subluxation of C6 vertebra 
F. shows the axial CT scan image showing sequestered bone debris into the spinal canal G. 
Postoperative X-ray of the patient showing corpectomy of C6 and C7 and C5-7

Figure 3: 35 Years old female presenting with neck pain and weakness in both upper and lower 
limbs for 4 months 
A. X-ray showing destruction of C7 with subluxation of C6 
B, E. Sagittal and axial sections of cervical spine MRI demonstrating epidural abscess at C6-7 
level and extensive prevertebral abscess from C5 to D1 

Figure 1: Flow chart for diagnosis of Spinal tuberculosis

Figure 2: MRI shows T7-T10 Spinal tuberculosis with abscess resolved with chemotherapy 
alone.  Instability is transient and resolves with disease healing.
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Contrast MRI is useful in detection of reactivation of old 

tubercular infection.

The test is a molecular test which detects the DNA in TB 
bacteria. The GeneXpert test showed a sensitivity of 95.6% and 
specificity of 96.2% for spinal TB. Xpert MTB/RIF detects M. 
tuberculosis as well as rifampicin resistance conferring 
mutations using three specific primers and five unique 
molecular probes to ensure a high degree of specificity. The 
assay provides results within 100 minutes. 

CT scan guided biopsy is must for diagnosis of spinal 
tuberculosis. It is modality of choice  in diagnosis of sacroiliac 
tuberculosis and occipitocervical tuberculosis as MRI defines 
these areas poorly.. 

Diagnosis of Spinal tuberculosis lies on histopathology and 
molecular diagnosis.
Various haematological test like Erythrocyte sedimentation 
rate, C- reactive protein , complete blood count are the initial 
investigations used for diagnosis of spinal infections. ESR is 
more of a prognostic tool rather than diagnostic. Decreasing 
trend in ESR suggest that medication is effective. CRP though 
being non specific inflammatory marker, is elevated in 75 
percent cases of spinal tuberculosis14

tuberculosis.The lesion appears hypointense on T1 and 
hyperintense on T2 weighted images. T2 hyperintense signal is 
seen in the intervening disc. Associated pre, paravertebral, 
posterior paraspinal and epidural abscesses are detected on 
MRI. It is must now to screen the whole spine with sagittal 
images to look for skip lesions.
Reversal of marrow signal with fatty convsersion, reduction in 
size of paraspinal abscess, sclerosis of vertebrae, bony fusion are 
signs of healing of spinal tuberculosis.

CT Scan helps to study the extent of vertebral destruction. It 
aids in planning of surgery. It also helps to detect bony fusion 
post surgery or post conservative treatment. Presence of 
calcification in Paravertebral abscess is almost diagnostic of 
spinal tuberculosis.

PET Scan is useful in differentiating spinal tuberculosis from 
tumours.and to know the extent of disease from disseminated 
tuberculosis. It is useful to know the therapeutic response. It is 
also useful in detecting reactivation of disease.
Radiological test aids in diagnosis but are pathognomic for 
detection of spinal tuberculosis.

Biopsy is must now to obtain tissue diagnosis .Biopsy can be 
performed during surgery or percutaneously. Percutaneous 
techniques for biopsy have a variable rate of positive yield 
r a n g i n g  f r o m  3 6 %  t o  9 1 %  i n  t h e  i n f e c t i o u s 
spondylodiscitis15,16,17. Open biopsies have a higher rate of 
success than percutaneous procedure, and is indicated if 
repeated percutaneous18,19 biopsies turn out negative and 
there is a clinic radiological suspicion of non-TB infection or 
tumor.

Molecular test
Gene Expert

LPA indirectly detects presence of Mycobacterium 
tuberculosis by amplifying DNA by Polymerase chain reaction 
(PCR).It helps in detecting  resistance not only to rifampicin 
but also to isoniazide, quinolones, and second-line injectables, 
thus diagnosing not just MDR but also XDR TB in just 48 
hours20.
Gene X-pert and line probe assay (LPA) have revolutionised 
the utility of nonoperative treatment in spinal TB21,22

Line Probe Assay
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Stage I 
Patient do not complain of any neurological symptoms but clinician can elicit 

exaggerated reflexes and plantar extensor

Stage II 
Patient is able to walk but has spasticity and weakness. Pain and temperature 

sense are affected

Stage III Patient is a non-walker and sensory symptoms same as in Stage II

Stage IV
Stage IV Patient is a non-walker and pain, touch temperature, vibration and 

joint position sense are affected

Stage V 
Stage IV along with bowel and bladder involvement. Patients may have 

flexor spasms or flaccid paralysis.

Table 1 : Staging of neurological deficits in Pott's paraplegia 

Indications for surgery in Pott’s spine

1
In case of severe neurological deficits at presentation i.e. flaccid 

paraplegia, paraplegia in flexion

2 New onset deficits in a patient on ATT

3 No signs of improvement even after 6 weeks of ATT

4 Recurrence of disease with ATT

5 Worsening of deficits while on ATT

6 Spinal tumour syndrome

7 Posterior disease with pedicle and neural arch destruction.

8 Children with “spine at risk signs”

9 Kyphosis more than 30 degrees in single vertebral involvement

10
10 Large paraspinal abscess causing respiratory distress or 

deglutition problems due to prevertebral abscess

11
11 Impending spinal instability suggested by loss of 1 vertebra in 

thoracic spine or 1.5 vertebra in lumbar spine

12 12 Uncertain diagnosis

Table 2 :  Indications for surgery in Pott's spine

Drug group Anti-TB drug Daily Dose

Isoniazid 5mg/kg

Rifampicin 10mg/kg

Ethambutol 5-25mg/kg

Pyrizinamide 30mg/kg

Streptomycin 15mg/kg

Kamanycin 15mg/kg

Amikacin 15mg/kg

Capreomycin 15mg/kg

Ofloxacin 15mg/kg

Levofloxacin 15mg/kg

Moxifloxacin 7.5-10mg/kg

Gatifloxacin Max. 400mg daily

Ethionamide 15mg/kg

Prothionamide 15mg/kg

Cycloserine 15mg/kg

Terizidone 15mg/kg

P-aminosalicylic acid 150mg/kg

P- Aminisalicylate

Sodium 150mg/kg

Bedaquiline
400mg daily/600mg 

weekly

Delaminid 200 mg daily

Linezolid 600 mg daily

Clofazamine 100 mg daily

Amoxicillin/Clavulanate
875/125mg(per 12 

h)

High dose isoniazid 10-15mg/kg

Injectable anti-tb drugs

Oral Bacteriostatic second line 

anti-tb drugs Anti-TB drugs 

with limited data on efficacy 

and/or long term safety in the 

treatment of drug-resistant TB

First-Line 

drugs
First line oral agents

Second-

line  drugs

Floroquinolones

Figure 3: Algorithm for non operative treatment
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Culture
TB MGIT

Typically, caseating granulomas and epitheloid giant cells 
characterize tuberculous tissue. Histopathological diagnosis is 
available within 7 to 10 days. It is positive in 62 to 92.5% of 
cases. Thus, this has a higher percentage of positive diagnosis 
and also takes a relatively shorter time than culture. Primarily, 
it helps to rule-out non-infectious etiology such as neoplasm 
.However, it cannot identify drug resistance unlike a culture 
test.

Indications of Non-Operative Treatment
Almost all uncomplicated cases of spinal tuberculosis can be 
managed with ATT medications23.Spectrum on Non-
operative treatment can be extrapolated even in following 
situations

Tuberculous Mycobacteria Growth Indicator Tube (MGIT) is 
intended for the rapid detection of mycobacteria TB. It detects 
even drug resistant strains of MTB.

Early neurological deficit with motor power greater than  3/5 
(MRC)
Epidural, paravertebral and paravertebral abscess, psoas can be 
managed non-operatively.
Spinal cord compression- patients with clinical and 
radiological evidence of cord compression,because of wet 
disease, heals well with chemotherapy alone24.
Nonsurgical treatment has been proven to be successful with 
good functional outcomes even in the presence of large 
abscesses, gross bony destruction, or even early neurological 
involvement24,25. Instability in spine is temporary as the 
spine undergoes autostabilization and eventual fusion . In 
most of the patients at time of presentation vertebral 
destruction is limited and facet joints are intact so the vertebrae 
fuses with limited deformity with ATT26. Severe deformity in 
uncommon in adults as they have lesser number of vertebrae 
involved at presentation(0.96), less progression during the 
active phase of the disease, and little or no progression after 
disease healing26. Atleast 10 to 40 percent patients of spinal 
tuberculosis of patients of spinal tuberculosis presents with a 
neurological deficits23.Neurological deficit can completely 
recover with chemotherapy alone,especially with milder 
deficits, without bowel/bladder involvement24

Histopathology  Poor- criteria 7

3) Primary line AKT for 12 months or less.
4) More than four drugs used for 12 months or more

Fair- criteria 1+2+3/4/5 + 6

Patient should be evaluated clinically, radiologically and  
hematologically at follow-up to see the response and adverse 
effect of the ongoing treatment.

Excellent- includes 1+2+3

6) Angle of kyphosis (> 10 degree) at affected level at the end 

of treatment.

Anti tubercular therapy is the mainstay of treatment of spinal 
tuberculosis.

5) Treatable medical side effects of medications on treatment.

When to stop ATT

Good- includes 1+2 +4/5

:1) Clinical healing, that is, total reversal of all pre- treatment 
symptoms.

R adiological improvement lags behind the clinical 
improvement. MRI scans and plain radiographs are repeated at 
3 months interval for first 12 months. MRI shows an increase 
in the T1 hypointense signal reflecting a reduction in bone 
marrow edema along with reduction in the T2 hyperintense 
signal. X-ray shows improvement in vertebral lucencies, bony 
fusion, sclerosis of bone.
Clinically patient shows improvement in instability type of 
backpain, increase in appetite,weight gain, absence of fever. 

There are no defined criterias till date on when to stop ATT in 
spinal TB. Number of studies have now shown utility of MRI 
scans in demonstrating serial changes in improvement in 
patients responding to ATT29,30. MRI generally lags behind 
clinical improvement. Although it is useful in tracking disease 
healing, its utility in determining the end point of ATT is still 

Monitoring response to treatment

7) Failure of non-operative treatment requiring surgical 
intervention.

WHO guidelines ATT should be given for 9 to 12 months for 
spinal tuberculosis27. The standard four-drug initiation phase 
consisting of isoniazide (H), rifampicin (R), pyrazinamide 
(Z), and ethambutol (E) for the first 2 months and 
continuation phase consisting of HRE for another 4–10 
months is the regimen now followed. A three drug regimen is 
preferred in continuation phase as in Indians 30 percent are 
genetically resistant to INH27.The end point of the disease is 
not yet established, hence the optimum duration of ATT in 
osteoarticular TB remains unresolved28. Commonly 
chemotherapeutic regimens for drug sensitive TB are given for 
variable duration ranging from 6 month to 12 months, and the 
older tradition of continuing treatment beyond this for 18 and 
even 24 months no longer holds scientific value.

Nene,Bhojraj25 et al have shown excellent,good and fair 
outcome of non operative treatment of TB spine in upto 98 
percent of patients using following criteria.

2) Radiological healing, that is, complete regression of 
pathological soft tissue on MRI.

Anti-Tubercular therapy(ATT)

Proper drug regimen, drug dosage and drug duration and 
monitoring of ATT is the key to success of non-operative 
treatment.

Complete blood count, CRP,ESR, Liver Function Test, Serum 
Uric Acid is done every 6 weekly for first 3 months. We 
general ly involve Chest physician for giv ing ATT. 
Hematological improvement is reflected by serial reduction in 
quantitative CRP followed by reduction in ESR.
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Follow-up after stopping AKT

Conclusion

debatable. Clinical improvement, laboratory markers, and 
radiological assessment help us to determine “healed” status. 
Absence of spasm, improvement in spine movements, pain and 
in constitutional symptoms.  Normalization of ESR,CRP. 
Improving trend on MRI, and bony healing on X-Ray are 
generally used as end point of treatment of ATT. But all theses 
are not definitive criteria.
Thus on basis of drug response ,ATT is given for 6 to 12 
months on case to case basis.

To prevent relapse and recurrence of disease patient should be 
followed up regularly. We recommend patient should be 
followed up 6 monthly and 1 year after stopping AKT. And one 
yearly after that for a period of 5 years.  We ask for MRI yearly 
for first 2 years and then once in 2 years.

Authors Protocol 

Thus on basis of drug response ,ATT is given for 6 to 12 
months on case to case basis.

Plain roentgenograms and MRI scans or CT scans were 
performed at 0, 3 and 12 months, to monitor response to 
treatment.
As there is no reliable serological marker of healing and 
radiological investigations lack behind clinical response. 
Healed status is considered to be achieved when ATT are 
stopped by clinician and there is lack of clinical and 
radiological recurrence 2 years after stopping drug therapy5.
Majority of  patients are ambulatory at time of diagnosis,and 
are allowed to remain ambulatory with activity within pain 
limit. Short period of bed rest is is advised in patients of severe 
pain. Prolonged bed rest causes chest infection, bed sore, deep 
vein thrombosis,muscle atrophy, bowel and bladder issues.

There are no defined criterias till date on when to stop ATT in 
spinal TB. Number of studies have now shown utility of MRI 
scans in demonstrating serial changes in improvement in 
patients responding to ATT29,30. MRI generally lags behind 
clinical improvement. Although it is useful in tracking disease 
healing, its utility in determining the end point of ATT is still 
debatable. Clinical improvement, laboratory markers, and 
radiological assessment help us to determine “healed” status. 
Absence of spasm, improvement in spine movements, pain and 
in constitutional symptoms.  Normalization of ESR,CRP. 
Improving trend on MRI, and bony healing on X-Ray are 
generally used as end point of treatment of ATT. But all theses 
are not definitive criteria.

When to stop ATT

as a first-line treatment, continued for a total of 2 months, 
followed by isoniazid and rifampicin  for 4 to 8 months in 
continuation phase till the regression of symptoms with 
laboratory or radiological evidence of resolution, whichever is 
later31. Etambutol is continued in continuation phase when 
INH sensitivity is not known. Our chest physicians regularly 
supervised this treatment. Our recent study, an open labelled 
prospective, randomized, clinical trial has proven that 6 and 12 
months of chemotherapy give similar clinical outcomes at 24 
months following discontinuation of ATT32.
Complete blood counts, erythrocyte sedimentation rate, liver 
function test and serum uric acid levels were monitored every 6 
weeks for the first 3 months, and

Standard four-drug therapy of isoniazid (INH) (5mg/kg), 
rifampicin (10 mg/kg), ethambutol (15 mg/kg) and 
pyrazinamide (25 mg/kg)  administered

every 3 months after that until the end of treatment, to judge 

the efficacy of treatment, and to monitor side effects, if any.

Relapse,recurrence or reinfection of tuberculosis strongly 
points towards drug-resistant TB.

In patients of cervical tuberculosis, short period of bed traction 
or Philadelphia collar or hard collar is useful.
Bracing might help to alleviate pain but progression of 
kyphosis is not prevented by it. We find compatability of plastic 
molded total contact orthosis extremely poor in tropical 
country like ours.
If no clinical or serological improvement in 6 to 12 weeks of 
treatment, patient is considered to be resistant to first line 
drugs. Biopsy is repeated again. Second line drugs are started 
empirically according to existing resistance pattern in the 
community till drug sensitivity pattern is available.
We studied the pattern of drug resistant tuberculosis in the 
spine to provide guidelines to physicians treating MDR spine 
TB and make a possible formula for “empirical second-line” 
treatment if any33. We published the first series of 25 culture 
proven MDR TB spine34 in 2009 that brought to light the 
growing menace of drug resistance in the spine.. We gave 
guidelines in formulating regimens for MDR TB and insisted 
on tailormade chemotherapeutic regimens.
Above Mri shows T7-T10  Spinal tuberculosis with abscess 
resolved with chemotherapy alone. And nstability is transient 
and resolves with disease healing.

TB Spine patients can be managed non-surgically in adults 
irrespective of Stage of disease provided patients motor power 
of grade 3/5 or more of MRC.Close monitoring is required for 
patients with neurological deficits. Minor radiculopathies and 
early sensory or motor deficit respond well to chemotherapy 
alone.Serial monitoring of patients of Spine TB is required 
every 3 monthly when treatment is going on to see clinic-
radiological  response and later on 12 monthly to see the 
relapse or recurrence.Abscess drainage is not required in most 
cases as it resolves by chemotherapy alone and thus surgery is 
reserved in cases where it causes mechanical pressure-related 
symptoms due to their size and location. Satisfactory bony 
healing can be achieved with chemotherapy alone.Issues of 
drug resistance have to be kept in mind while treating Spine 
TB. Appropriate drug therapy can resolve it.

1. Presence of neurological deficit: acute neurological 
Very few and specific indications are there for surgery 
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deterioration, paraparesis or paraplegia progressing in spite of 
chemotherapy.
2. Kyphosis, which is progressive in spite of adequate 
chemotherapy or those who present with kyphosis exceeding 
40 degree.
3. Pain due to spinal instability not improving with 

chemotherapy.
4. Large paraspinal abscess e.g. psoas abscess causing flexion 
deformity of hip 
5. Instability or deformity which persists after resolution of 
active disease may require elective surgery.
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