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Demographics of tuberculosis of spine and factors affecting
neurological improvement in patients suffering from
tuberculosis of spine: a retrospective analysis of 312 cases

A Sharma1,2, HS Chhabra1, T Chabra1, R Mahajan1, S Batra1 and G Sangondimath1

Objectives: The purpose of the study was to study demographics of tuberculosis of spine and analyze factors that might affect
neurological improvement in such patients.
Methods: Of the 638 suspected cases of spinal tuberculosis, 312 cases with confirmed diagnosis with at least 1-year follow-up
were selected for retrospective analysis. Two hundred cases who presented with neurological deficit were further divided into three
groups—completely improved, partially improved and no improvement according to American Spinal Injury Association impairment
scale (AIS) grading. All continuous variables and categorical variables were compared across groups.
Results: A total of 209 (66.99%) patients had typical clinical presentation. A total of 264 (84.62%) had typical magnetic resonance
imaging (MRI) presentation. Among 356 involved vertebrae, thoracic levels (T1-10) were most commonly affected in 163 (45.78%)
followed by thoracolumbar (T11-L2) vertebrae in 98 (27.52%). In 250 patients (80.12%), disease was restricted to one or two
adjoining vertebrae. At presentation, 112 (35.89%) patients were neurologically intact, whereas 97 (31%) were AIS D, 65 (20.83%)
were AIS C, 8 (2.5%) were AIS B and 30 (9.61%) were AIS A. On statistical analysis, although three groups of patients with complete
improvement, partial improvement and no improvement were similar in age, sex, radiological presentation, and co–morbidities and the
presence of pulmonary tuberculosis, they were significantly different with regard to the levels of vertebral involvement, AIS grade at
presentation, bladder and bowel involvement and its duration.
Conclusions: In management of patients suffering from tuberculosisQ4 of spine, levels of vertebral involvement, AIS grade at
presentation, bladder and bowel involvement and its duration significantly affect the final neurological improvement.
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INTRODUCTION

The incidence of bone and joint tuberculosis has increased
in the past two decades mainly in relation with AIDS epidemic.
In spite of advances in treatment someone in the world dies
from tuberculosis every 15 s, and a person is newly infected with
M. tuberculosis every second.1,2 Tuberculosis spine is an important
cause of non-traumatic spinal cord injury. In emerging countries,
it may be the most common cause of non-traumatic spinal cord
injury.3–5

The typical presentation of tuberculosis spine consists of pain with a
localized deformity in the back, tenderness and typical night cries.
Malaise, loss of weight, loss of appetite, night sweats and evening rise
of temperature are the constitutional systemic symptoms. Patients may
or may not have a neurological deficit.6 Magnetic resonance imaging
(MRI) is the most commonly used diagnostic tool. Marrow edema,
end plate disruption, paravertebral soft tissue, subligamentous
collections and high signal of intervertebral disc on T2-weighted
images are typical features with good-to-excellent sensitivity for
spinal tuberculosis.7,8 Thoracolumbar spine is reported as the most
commonly affected level.9

Most patients of spinal tuberculosis present with mild to no
neurological deficit.10,11 Combination of conservative treatment in
the form of anti-tubercular drugs and operative intervention such as
simple decompression and stabilization has been reported to result in
good clinical outcome in patients presenting with mild-to-moderate
deficit.12–14 Although there are limited studies regarding Q5factors
affecting neurological recovery in tuberculosis of spine, delay in
starting treatment, cord compression, spinal extension of abscess
and involvement of more than two vertebras were considered bad
prognostic factors in medically treated patients of spinal tuberculosis
according to one study.15 Other studies have stated young age and
surgical intervention as a favorable prognostic factor.16,17 The purpose
of the study was to study demographics of tuberculosis of spine and
analyze factors that might affect neurological improvement in patients
suffering from tuberculosis of spine.

MATERIALS AND METHODS
The records of all treated cases of tuberculosis of spine admitted from January
2009 to January 2015 at Indian Spinal Injuries Center at New Delhi, a tertiary
care spine and rehabilitation center, were retrospectively analyzed. Of the 638
case records found, more than 1-year follow-up was available for 506 cases.
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Only 312 cases who were bacteriologically and/or histopathologically confirmed
with at least 1-year follow-up were included in the study. Cases diagnosed only
on the basis of clinco-radiological findings without bacteriologically and/or
histopathologically correlation were excluded from the study. On analysis,
200 cases had neurological deficit on presentation. One of the authors was given
only the MRI films, reports and history of all the patients to categorize them
into typical and atypical (Figures 1 and 2) while keeping him blinded for the
rest of the results. All cases who did not have typical presentation as discussed
in introduction were categorized as atypical. MRI records were also used to
analyze the level and number of vertebra affected by disease. Data were analyzed
on various parameters including documented American Spinal Injury
Association impairment scale (AIS),18 at the time of presentation and at final
follow-up. All cases who presented with neurological deficit were divided into
three groups: completely improved (AIS grade at final follow-up was E),
partially improved (AIS grade changed to B, C, D but not E) and no
improvement (AIS grading at presentation and final follow-up remained same).
Bladder and bowel involvement at initial presentation documented as a loss of
perianal sensation and voluntary anal contraction and its further confirmation
by urodynamic studies were also analyzed from available records.
All continuous variables were compared across groups by one-way ANOVA.

For finding pairwise differences, post hoc analyses were performed using

Turkey–Kramer tests. All categorical variables were compared across groups

(partial, complete and no recovery) by Chi-square tests. P-value of o0.05 was

considered as significant for all tests.

RESULTS

The mean age of patients was 46.63 years with a standard deviation of
18.21. There was no statistical difference between the median ages of
patients in years across the groups (completely improved (50.24),
partially improved (48.6) and no improvement (52.20)). A total of
165 (52.88%) patients were male. Gender distribution was not
different across three groups (P= 0.21). The most common
co-morbidity was diabetes in 70 (22.43%) patients followed by
hypertension in 60 (19.23%). Incidence of diabetes and hypertension
was not different across groups (P= 0.69 and 0.62). A total of 209
(66.99%) patients presented with typical clinical presentation as
discussed in Introduction, whereas 264 (84.62%) had typical MRI
picture. Clinical and radiological presentation was not different across
the three groups (P= 0.37 and 0.52).

Figure 1 MRI showing typical presentation of tuberculosis of thoracic and cervical spine.

Figure 2 Atypical presentation of tuberculosis of thoracic spine on MRI.
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Evidence of pulmonary tuberculosis was foundQ6 in 59 (18.91%)
patients. On Chi-square test, incidence of pulmonary tuberculosis was
not different across the groups (P= 0.40). Delay in treatment was
calculated by reviewing the time between the start of symptoms and
start of anti-tubercular drugs in the available records. The mean delay
in treatment was 79.74 days and median was 30 days. The mean delay
between onset of symptoms and surgery was 172.3 days and median
was 90 days. On analysis, the delay in treatment and surgery was
similar across the groups (P= 0.42 and 0.38).
One level of spinal involvement was found in 250 patients

(80.44%). Two level involvements were seen in 32 (10.26%), whereas
three or more than three levels were seen in only 30 (9.29%). One
level was taken as an involvement of one functional unit—two
adjacent vertebrae with intervening disc.19 In our study, of the 356
involved vertebrae from C1 to S2, thoracic vertebrae (T1-T10)
were most commonly involved (n= 163 or 45.78%) followed by
thoracolumbar (T11-L2) (n= 98 or 27.52%), lumbosacral (L3-S2)
(n= 70 or 19.66%), sub-axial (C3-C7) (n= 21 or 5.80%) and upper
cervical (C1-C2) (n= 4 or 1.12%) vertebrae (Figure 3). On comparing
the groups having one level of vertebral involvement with those having
two or more level involvement, complete improvement in AIS grade
was significantly higher in the group with only one level of vertebral
involvement (P= 0.021).
AIS grading was analyzed from the available data (n= 312). AIS

grading at presentation, at discharge and at final follow-up was
analyzed. Although 112 cases (35.89%) presented with intact
neurology, 97 (31.0%) were AIS D, 65 (20.83%) were AIS C,
8 (2.50%) were AIS B and 30 (9.61%) were AIS A. At final
follow-up, although 128 (64%) were AIS grade E, 39 (19.5%) were
grade D, 18 (9.0%) were grade C, 7 (3.50%) were AIS B and 8 (4.00%)
were AIS A (Figure 4).
Out of the cases who presented with neurological deficit (n= 200),

128 (64%) completely recovered in terms of AIS grading, 46 (23%)
had partial recovery, no improvement in AIS grading was seen in
19 (9.5%) and neurological deterioration was documented in 7(3.5%)
cases at final follow-up (Figure 5). Although complete recovery was
seen only in 4 cases (10.52%) of AIS A and AIS B at presentation,
127 (78.4%) cases presenting with AIS C or AIS D improved
completely. This difference was statistically significantly higher as a
measure on the Chi-square test with P= 0.001.

On analysis of patients (n= 200) who presented with neurological
deficit, 84 had confirmed bladder and bowel involvement at presenta-
tion. For patients with bladder and bowel involvement, mean duration
was 39 days and median was 15 days. Only 27 out of 84 patients
(32.14%) with bladder and bowel involvement improved completely
(AIS E at final follow-up) compared with 97 out of 116 patients
(83.62%) without bladder and bowel involvement (Figure 6). On
further analysis, of the patients with bladder and bowel involvement
for more than 15 days, only 7 patients showed complete recovery. All
the cases presenting with AIS A, B or C with bladder and bowel
involvement more than 15 days did not improve completely. The
duration of involvement of bowel/bladder function in the subgroup
that did not improve neurologically was significantly higher (103 days)
than the subgroups that either showed partial improvement (19 days)

Figure 3 Number of functional unit involvement in different spinal segments
is shown.

Figure 4 AIS grading for patients at presentation and final follow-up (X axis),
is shown. Y axis represents Q13the number of patients.

Figure 5 Number of patients (y axis) and their improvement in neurology at
final follow-up (x axis) for different AIS grade is shown.
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or complete recovery (11 days) (P= 0.0001). On Chi-square test to
analyze the difference in patients with bladder and bowel involvement
compared with those without bowel bladder involvement, the
proportion of patients with no bowel bladder involvement was
significantly higher in the group with complete recovery (P= 0.00).
Of the total (n= 312) cases, 190 were surgically treated. Most

common procedure (n= 160) was all-posterior decompression and
pedicle screw fixation two levels above and below the diseased vertebra
with decompression through corpectomy of the diseased vertebra and
inter-body fusion with cage and bone graft (Figure 7). The most
common approach in cervical spine was all-anterior approach.Q7 Both
anterior and posterior approaches were used only in 18 cases. On
analysis, there was no statistically significant difference in neurological
improvement regardless of surgical approach and instrumentation
(Anterior/Posterior) across the different groups. However, 79% of the
initial AIS A/B levels were treated surgically as compared with only
59% of the C/D/E subgroup, with a statistically significant difference
between the two groups (Chi-square= 5.6, df= 1, P= 0.017).

DISCUSSION

More than seven decades have passed since the start of modern
anti-tubercular drugs, but still there is a lack of clarity regarding
presentation, diagnosis and factors affecting the neurological recovery
in patients suffering from tuberculosis of spine. In our analysis of 312
bacteriologically/histopathologically confirmed cases of tuberculosis
of spine, 209 (66.99%) patients presented with typical clinical
presentation, whereas 284 (84.62%) had a typical MRI picture.
Although clinical presentation in tuberculosis of spine can be
deceptive, MRI remains a good tool in screening of spinal tuberculosis.
The most common co-morbidity was diabetes and hypertension

(22.43 and 19.23%, respectively). Others have reported incidence of
diabetes as high as 30% in cases of tuberculosis of spine.20 Incidence of
pulmonary tuberculosis was 18.91% (59 patients) in our series.
Although pulmonary tuberculosis is a known risk factor for tubercu-
losis of spine, there is no recent literature regarding its incidence in

Pott’s spine. One level of vertebral spinal involvement (one functional
unit) was documented in a majority of patients (n= 250 or 80.44%),
whereas two functional units were involved in 32 (10.27%), and three
or more than three levels in 30 (9.29%) patients. Although most of the
previous studies have documented vertebral level, we have documen-
ted functional unit as one level considering paradiscal involvement of
disease.19 In a study of 284 cases by Wang,21 13.7% had involvement
of one vertebra, two vertebrae were involved in 59.5% and more than
three vertebrae involvement was documented in 26.8% of cases.
However, in Q8our study, thoracic levels (T1-10) were most com-

monly affected (45.78%) followed by thoracolumbar vertebrae (T11-
L2) (27.52%). Some of the studies have reported thoracolumbar level
as most commonly involved,7 whereas others have found thoracic
vertebrae as the most commonly affected.22,23

In our study, more than one-third of cases (n= 112 or 35.89%)
presented with intact neurology, whereas 97 (31.0%) were AIS D, 65
(20.83%) AIS C, 8 (2.50%) AIS B and 30 (9.61%) AIS A. There are
only few studies documenting the neurological grading in spinal
tuberculosis. In a limited study of 60 cases, Gupta23 found that 1
patient (2.08%) was AIS A, 2 (4.16%) were AIS B, 9 (18.75%) were
AIS C, 36 (60%) were AIS D and 12 (20%) were AIS E, with complete
recovery at final follow-up in 33 patients. In our study, most of the
patients (n= 162 or 51.83%) presented with AIS C or D. A total of 128
patients (64%) presenting with neurological deficit completely
improved following the treatment at final follow-up. Eighty-four
patients presented with bladder and bowel involvement and in most
involvement was less than 16 days. None of the previous studies have
documented the duration of bladder and bowel involvement and its
significance in neurological recovery.
A total of 160 (85.21%) patients were treated by all-posterior

approach, and posterior instrumentation was used in 148 (93%).
Recently published meta-analysis suggested no significant difference
between the anterior and posterior approaches in terms of final
outcome of the patients as long as anterior decompression is
performed. Even all-posterior instrumentation appears to have same
clinical outcome as anterior in patients with spinal tuberculosis.24,25

Significantly higher number of patients with AIS scores A and B were
treated surgically (79%) compared with patients who were neurolo-
gically intact or Q9AIS C and D at presentation (df= 1, P= 0.07).
On analyzing the factors that might affect the neurological

improvement (partial, complete and no recovery) when different
groups were compared, no significant difference was found between

Figure 6 Number of patients (y axis) and their improvement in AIS grading
(x axis).

Figure 7 Postoperative X-ray of patient treated by all-posterior
decompression, instrumentation, corpectomy and inter-body fusion with cage
and bone graft.
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the groups in age or sex distribution, delay in initiating treatment, and
in the approach to surgery and instrumentation. Although Park16

study supports our finding that gender does not influence the outcome
in tuberculosis of spine, but unlike our study he states young age as a
favorable prognostic factor. There are no major studies on the effect of
delay in treatment on neurological outcome.
The three groups were significantly different in terms of the number

of vertebral involvement, AIS grade at presentation and bladder and
bowel involvement. In cases with involvement of one functional unit,
the chances of complete neurological recovery were significantly
higher. Statistically significant number of patients (78.4%) with AIS
C and D improved completely compared with those with AIS A and B
(P= 0.001). Although 83.62% of patients without bladder and bowel
involvement improved completely, significantly lesser percentage
(32.14%) of patients with bladder and bowel involvement improved
completely on final follow-up. None of the patients with AIS A, B or C
presentation with bladder and bowel involvement more than 15 days
improved completely. In a limited study of 70 medically treated cases
of tuberculosis of spine, Garg15 found bladder involvement and
involvement of more than 2 vertebrae to be predictors of poor
outcome. There is no study on the influence of AIS grading at
presentation on the final neurological recovery in cases of spinal
tuberculosis. Our study is first of its kind with a large sample size to
document demographics of tuberculosis in bacteriologically-confirmed
cases. Although AIS grading alone could be an incomplete tool to
grade neurological deficit in spinal tuberculosis, AIS grading
along with duration of bladder and bowel and levels of vertebral
involvements has good prognostic value.

Limitations of study
This was a retrospective study. Also, AIS grading is an incomplete tool
to judge neurological deficit in some cases of spinal tuberculosis as it is
difficult to grade patients presenting with spasticity.

CONCLUSIONS

On the basis of our analysis of 312 bacteriologically-confirmed cases of
tuberculosis of spine, we conclude that clinical presentation of
tuberculosis can be atypical in up to one-third of cases (33.01% in
our series), but majority of them have a typical MRI presentation
(84.62%). Thoracic spine is the most commonly affected level
(45.78%) followed by thoracolumbar vertebrae (27.52%). In majority
of cases (80.44%), disease is restricted to one or two adjoining
vertebrae. Almost one-fourth of patients (26.92% in our series)
present with bladder and bowel involvement. Most of the cases with
neurological deficit presented with AIS C or D (51.83%). Complete
neurological improvement was possible in more than half of these
cases (64.00% in our series) following conservative or surgical
treatment.
Our study seems to suggest that, although age, sex, radiological

presentation, co–morbidities, presence of pulmonary tuberculosis,
delay in initiating treatment and approach to surgery and instrumen-
tation had no significant effect on final neurological improvement,
levels ofQ10 vertebral involvement, AIS grading at presentation, bladder
and bowel involvement and its duration significantly affect the
neurological improvement.
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