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drainage of the paravertebral abscess along with conventional 
chemotherapy,[2] although many studies describe surgery as the 
only therapeutic option for such patients.[3] Thus, a significant 
dilemma exists as to which line of management a person needs 
to be subjected once diagnosed to have spinal TB. The present 
study aims to study the clinical outcome and management 
according to severity in the patients with spinal TB at our 
tertiary referral center and teaching hospital.

Methods

Data was collected prospectively from 48 patients treated 
for spinal TB presenting to Sri Venkateswara Institute of 

Introduction

Spinal tuberculosis (TB) is the most common form of skeletal 
involvement by TB amounting to about half the cases of 
skeletal TB. It is a serious form of extra pulmonary TB which 
if left untreated can be fatal.[1] The treatment for spinal 
TB is either chemotherapy alone or surgery in addition to 
chemotherapy. A “middle path” regime of treatment for spinal 
TB has also been described which includes percutaneous 
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Objective: Anti‑tuberculosis (TB) treatment remains the mainstay of treatment of spinal TB. There is a lack of consensus 
regarding the timing of interventional procedures and surgery in the patients with spinal TB. This study aims to prospectively 
study the clinical outcome and management in patients presenting with spinal TB at our tertiary referral center and 
teaching hospital.

Methods: Data were collected prospectively from 48 patients treated for spinal TB presenting to us from August 2011 to 
December 2012. All the patients were followed‑up for the duration of anti‑TB treatment.

Results: The categorization of patients into different management groups was based on the clinical and radiological findings 
at the time of diagnosis. The patients with mild disease  (n = 23) were successfully managed with anti‑TB treatment 
alone. The other 25 patients needed an intervention either in the form of pigtail catheter drainage of the paravertebral 
collection  (n = 18) or an extensive surgical debridement followed by the fusion techniques  (n = 7). All the patients 
responded well to the treatment, and there were no significant complications in any of the patients. It had been observed 
that various stages of spinal TB demand different approaches for the treatment in the form of either chemotherapy alone, 
chemotherapy with pigtail drainage of the paravertebral collection, or surgery in conjunction with chemotherapy.

Conclusions: Judicious use of pigtail drainage and surgical intervention in addition to anti TB treatment can be rewarding 
in the patients with spinal TB.
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Medical Sciences, Tirupati, Andhra  Pradesh, India from 
August 2011 to December 2012. A total number of 48 patients 
were thoroughly evaluated clinico‑radiologically and placed 
into various groups depending on the line of management 
opted for that particular patient. Daily basis, self‑supervised 
anti‑TB treatment was administered scheduled according to 
the recent World Health Organization guidelines.[4‑6] A Milder 
form of the disease in the form of vertebral body destruction 
and the minimal paravertebral collection was observed in 
23 of them, who were placed in the conservative group and 
managed with anti‑TB treatment alone. The patients having 
mild to moderate vertebral body destruction with a significant 
paravertebral collection (n = 18) were managed by pigtail 
catheter drainage of the paraspinal collection along with 
anti‑TB treatment. Severe neurological deficits were observed 
in 7 patients who needed surgical intervention in the form 
of debridement and fusion in addition to anti‑TB treatment. 
Pathological confirmation of the disease was established if 
either computed tomography guided fine‑needle aspiration 
cytology or biopsy of the diseased tissue confirmed positive 
for TB. Follow‑up assessment was carried out at 3rd  and 
6th month after the commencement of treatment for all the 
patients. All patients were assessed for their functional status 
with the help of Modified McCormicks’ scale.[7] Patients who 
underwent surgery were assessed radiologically during the 
follow‑up visits with the help of Bridwell fusion scale.[8,9] This 
study was approved by the institutional ethical committee 
and did not have any ethical issues.

Results

In this study, 23 patients with a milder form of the disease were 
successfully managed with anti‑TB treatment alone. The other 
25 patients needed some kind of intervention either in the 
form of pigtail drainage of the paravertebral collection or an 
extensive surgical debridement and fusion technique in addition 
to conventional anti‑TB treatment [Figure 1]. Among a total of 
48 patients, 25 were males and 23 were females with an overall 
ratio of 1.08:1. Males dominated the conservative group (n = 13) 

and females dominated the surgical group (n = 4), but the pigtail 
group consisted equal number of males and females ([n = 9 
each]; ratio 1:1). The duration of symptoms ranged from 10 days 
to 3  years. Patients who were treated conservatively were 
the ones who presented early during their illness accounting 
to a mean duration of 2.9 months, whereas the ones in the 
pigtail group had a relatively late presentation with a mean 
of 7.8  months. The patients who required surgery had an 
intermediate presentation with a mean duration of illness 
amounting to 5.28 months [Figure 2].

The pain was the predominant presenting symptom in all 
the patients. The next commonest presenting symptom 
observed were paresthesias which were seen in 20 patients 
in the conservative group, 11 patients in the pigtail group 
and 6 patients in the surgical group. This was followed by 
the weakness in the limbs which was seen in 3 patients in 
the conservative group, 8 patients from the pigtail group 
and 6 patients in the surgical group. All the patients included 
in the conservative had minimal neurological signs in the 
form of motor and sensory deficits, as seen in 4 patients and 
2 patients, respectively. Motor deficits predominated in the 
pigtail group and the surgical group amounting to 10 patients 
and 7 patients, respectively. Autonomic involvement in the 
form of bladder/bowel disturbances was observed mostly 
in the surgical group amounting to 4 patients, and only one 
patient in the pigtail group had autonomic disturbances 
which gradually improved with the treatment. Kyphosis, 
which is an absolute indication for surgery, was observed 
in 4 patients in the surgical group. The commonest levels of 
involvement in spinal TB were the lumbar and dorsal regions 
which were seen in 26 patients and 14 patients, respectively. 
TB of the cervical spine was observed in only one patient 
who was treated surgically. Dorsolumbar TB was found in 
4 patients out of which 1 patient was needed surgery, and 
3 were treated by pigtail aspiration. The multilevel disease 
was observed in 3 patients out of which 2 were managed 
conservatively and one required pigtail aspiration.

Out of 48 patients, most of the patients had the involvement 
of two contiguous vertebrae (25 patients). Three level diseases 

Figure  1: Distribution of patients among 48  patients with spinal 
tuberculosis

Figure  2: Duration of symptoms among 48  patients with spinal 
tuberculosis
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were observed in 12 patients whereas the single level, and 
multilevel disease was observed in 5 patients. Vertebral body 
destruction was observed in all the patients, irrespective of 
the group. The paravertebral collection was observed in all the 
patients included in the pigtail group, out of which 11 patients 
had some amount of cord compression. All the patients in 
the surgical group had a variable degree of cord compression. 
Out of these, 3 patients each had kyphosis and paravertebral 
collection in addition to cord compression. Of the patients in 
the conservative group, two patients each had a paravertebral 
collection and cord compromise. The pathological confirmation 
of TB could be established only in the patients of the surgical 
group where an adequate sample size for analysis was 
available. A  definitive pathological diagnosis could not be 
established in the conservative and the pigtail groups.

The functional outcome assessment was carried out with 
the help of Modified McCormick’s functional outcome scale[7] 
recorded at the time of initiation of treatment, at 3rd month 
and 6th month follow‑up period. All the patients showed a good 
functional improvement in their neurological status during 
their follow‑up at a 3rd month and 6th month, irrespective of 
the treatment they were subjected to. The radiological outcome 
assessed with the help of Bridwell fusion scale,[8,9] done for 
the patients in the surgical group showed that all patients 
during their first follow‑up had minimal fusion amounting to 
a Bridwell fusion scale of III. At the end of 6 months during 
their second follow‑up, 6 patients exhibited a grade II fusion 
whereas one patient remained to have a grade III fusion at the 
operated site. It had been observed that the various stages of 
spinal TB demanded different approaches for treatment in the 
form of either anti‑TB treatment alone, anti‑TB treatment with 
pigtail drainage of the paravertebral collection or surgery in 
conjunction with anti‑TB treatment [Tables 1 and 2]. Comparison 
of different variables in previous studies[10-12] on management of 
spinal TB with the observations in the present study is shown in 
Table 3. A few of the treated cases are illustrated in Figures 3‑6.

Discussion

Spinal TB is a serious form of extra pulmonary TB associated 
with high morbidity and if left untreated can be fatal. 
A significant controversy exists regarding what constitutes 
the optimal treatment for the patients with spinal TB. Anti‑TB 
treatment for spinal TB follows a model of short term anti‑TB 
treatment and includes an intensive phase of treatment 
followed by a continuation phase. Although anti‑TB treatment 
is now the mainstay of management for spinal TB, it may not 
be adequate in all situations, especially in the patients with 
risk of deformity, instability, and progression of neurologic 
deficit. Numerous studies conducted previously have described 
the surgery as the treatment modality for such cases,[13,14] 
though very few studies describe pigtail aspiration of the 
paraspinal abscess as an option for selected patients.

Table  1: Functional outcome in 48  patients with 
spinal TB
Treatment group Modified McCormick’s scale[7]

I II III IV V
Conservative treatment group (n=23)

Pre‑treatment 17 5 1 0 0
I Follow‑up 22 1 0 0 0
II Follow‑up 23 0 0 0 0

Pigtail group (n=18)
Pre‑treatment 0 12 6 0 0
I Follow‑up 17 1 0 0 0
II Follow‑up 18 0 0 0 0

Surgical treatment group (n=7)
Pre‑treatment 0 0 1 4 2
I Follow‑up 0 3 3 1 0
II Follow‑up 4 2 1 0 0

TB – Tuberculosis

Table 2: Radiological outcome in 7 patients with spinal 
TB managed surgically along with antituberculosis 
treatment
Follow‑up Bridwell fusion scale[8,9]

I II III IV V
I 0 0 7 0 0
II 0 6 1 0 0
TB – Tuberculosis

In this prospective study, we analyzed the factors influencing 
the clinical outcome in the patients treated for spinal TB, 
focusing on the modality of treatment adopted. The good 
functional improvement was observed in all the patients at 
the end of treatment, irrespective of whether they were treated 
conservatively, by pigtail drainage or by surgery. Younger age 
group and early treatment were related to a favorable outcome 
in the present study, but sex distribution and chemotherapy 
given were not.

In this study, there was mild male preponderance which is 
comparable with a Korean study[10] where a ratio of 1.014:1 
was observed. These results were in contrast to the study 
carried out in the USA, which showed an M: F ratio of 4:1.[11] 
In the present study, the mean age was 43 years which was 
comparable to the Korean and American studies who had 
patients with a mean age of 44 years and 49 years, respectively. 
However, the mean age in a Brazilian study[12] was 30 years.

Approximately, half of all forms of skeletal TB affect the spinal 
column and the lumbar, and dorsal vertebrae are the usual 
sites of infection affecting the cervical spine in rare cases. 
In our study, most of the patients (54.1%) had the disease of 
the lumbar spine followed by that of the dorsal spine. TB of 
the cervical spine was relatively rare and was seen only in 
one patient. This was comparable with the Korean study[10] in 
which 44.8% of patients had the disease of the lumbar spine, 
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Figure 3: (a) Pretreatment sagittal T1‑weighted magnetic resonance 
imaging of a patient who received anti‑tuberculosis treatment alone 
showing involvement of contiguous vertebral bodies. (b) Posttreatment 
sagittal T1‑weighted axial magnetic resonance imaging of the same 
patient showing near total resolution of disease with anti‑tuberculosis 
treatment alone

ba

Figure  4:  (a) Pretreatment coronal contrast T1‑weighted magnetic 
resonance imaging of a patient managed by pigtail drainage 
showing vertebral body destruction with bilateral psoas abscesses. 
(b) Posttreatment coronal contrast T1‑weighted magnetic resonance 
imaging of the same patient showing near total healing of the vertebral 
lesion with resolution of psoas abscess following pigtail drainage

ba

Table  3: Comparison of different variables in previous studies[10-12] on management of spinal TB with the 
observations in the present study
Variable Park et al.[10] Rezai et al.[11] Medeiros et al.[12] Present study
Place of study Korea U.S.A Brazil India
Year of publication 2007 1995 2007 ‑
Study design Retrospective Retrospective Retrospective Prospective
No of pts studied 116 20 38 48
Male: Female 1.014:1 4:1 1:1 1.08:1
Mean age (years) 44 49 30 43
No of patients with neurological deficits 47 10 15 22
ATT 9 HRE in 20 patients

12 HRE in 96 patients
9 HRE in all patients 6 HRZ in 7 patients

9 HRZ in 5 patients
12 HRZ in 26 patients

2 HREZ+4 HR in all
patients

Treatment options Surgery=98
Conservative=18

Surgery=11
Conservative=9

Surgery=11
Conservative=27

Surgery=7
Chemotherapy alone=23
Chemotherapy + Pigtail=18

Outcome Favorable in 94 patients
Unfavourable in 22 patients

Improved in 18 patients
Death=2 patients

Recovery
Total in 36 patients
Partial in 2 patients

Improved in all 48 patients

TB – tuberculosis; ATT – Antituberculosis treatment; R – Rifampicin; H – Isoniazid; E – Ethambutol; Z – Pyrazinamide

31.3% had that of the dorsal spine, and none with cervical 
spine disease.

In the present study, pain is the commonest presenting symptom. 
Less than half of the patients with TB spine have neurological 
deficits in one form of the other at the time of presentation, a fact 
that is consistent with studies done in Korea[10] and Brazil.[12] The 
American study conducted in 1995, though, had equal patients 
with and without neurological deficits.

The time of presentation reflects the severity of the condition 
and is directly proportional to the aggressiveness of the 
treatment. Individuals with a milder form of the disease with 
minimal symptoms and no neurological deficits recover well 

with conventional medical treatment. Spinal TB associated 
with a paraspinal collection with minimal neurological deficits 
can be managed by catheter drainage of the abscess cavity 
in conjunction with the conventional therapy. The patients 
with more severe disease of spinal TB in the form of severe 
disability, gross neurological deficits, spinal deformities, and 
autonomic involvement demands more aggressive treatment 
in the form of the surgical debridement and fusion procedures 
in addition to conventional anti‑TB treatment. In our study, out 
of 48 patients, 47.9% of patients were managed conservatively 
with anti‑TB treatment alone, which was comparable with the 
study conducted in the USA who managed 55% of patients 
with anti‑TB treatment alone.
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A study conducted in Chandigarh, India[15] reported bilateral 
psoas abscesses as an atypical presentation of spinal TB, who 
successfully managed 3 such cases with pigtail aspiration 
along with the conventional anti‑TB treatment. Another 
study conducted in Spain[16] treated 7  patients having 
spinal TB with psoas abscesses in a similar manner and had 
favorable results. The outcome in the present study for the 
management of spinal TB by anti‑TB treatment with pigtail 
drainage of the paraspinal abscesses were comparable to 
the above two studies who achieved a complete recovery 
from disease [Table 3]. Patients with neurological deficits 
who are medically unfit to undergo surgical therapy can be 
given a trial by percutaneous drainage of the paravertebral 
collection if present by a pigtail catheter. Surgery can 
be planned at a later date in the patients whose general 
condition improves, develop a recurrent abscess, and if 
there is progressive neurological deterioration despite rest 
and anti‑TB treatment.

Clinical and neurological improvement was good in all the 
groups depending on their condition at the time of initiation of 
therapy, indicating no difference irrespective of the treatment 
option employed, a finding which is consistent with the studies 
conducted previously.[8,10‑17] The variables in the present study 
are compared with those of the previous studies in Table 3.

In the present study, the variation in the presenting symptoms 
of spinal TB in different study groups is a limitation that may 
have caused an outcome bias. The present study is not a 
randomized trial, and hence a statistical significance cannot 
be drawn from it. In addition, the degree of preoperative and 
postoperative kyphotic deformity and the advantages and 
disadvantages related to the anterior and posterior fusion in 
surgical patients could not be studied in the current study due 
to inadequate sample size in the surgical group.

Conclusions

Various stages of spinal TB, if managed by the correct modality 
of treatment, is associated with a high cure rate. However, a 
careful and meticulous selection of patients based on the clinical 
and radiological findings is necessary for deciding the optimum 
treatment plan for a particular patient suffering from spinal TB.
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