
ABSTRACT

The incidence of spinal tuberculosis is highest 
in developing nations. We aimed to analyse 
the clinical, biochemical, and radiological 
parameters in spinal tuberculosis patients with 
significant neurological impairment in relation 
to their functional outcome. This cross-sectional 
study involved 224 patients who had been 
presented to three hospitals in Sabah from July 
2017 to June 2018, with significant neurological 
impairment fulfilling the inclusion criteria 
were enrolled. Diagnosis of spinal tuberculosis 
was determined by clinical and radiological 
factors and confirmed with histopathology, 
micro bacteriology, and immunoassay. Patients 
with significant neurology received standard 
treatment protocol according to the middle 
pathway regime, anti-tuberculosis for the first 
three weeks, and were subjected to surgery if 
there was no improvement. Age, duration of 
symptoms, c-reactive protein (CRP), erythrocyte 
sedimentation rate (ESR), white cell count (WCC), 
thoracolumbar spine involvement, and presence 
of soft tissue collection were evaluated. Modified 
Barthel Index (MBI) was used to assess the 
functional outcome. After a year, 146 patients 
(65.1%) had good functional outcomes and 78 
patients had no significant improvement. On 
univariate analysis, there were no significant 
correlations between functional outcome and 
age (p>0.45); duration of symptoms (p>0.68); 
CRP (p>0.76); WCC (p>0.99); and presence   of soft 
tissue collection (p>0.21).. High ESR (p<0.008) 
and thoracolumbar lesions were associated with 
poor functional outcomes (p<0.033). Higher ESR 
values and thoracolumbar lesions were associated 
with poor prognostic factors functional outcome 
in spinal tuberculosis patients. 
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INTRODUCTION

Spinal Tuberculosis (TB) was first described by 
Percival Pott in 1979 as one of the most common 
forms of extrapulmonary tuberculosis. The 
number of reported cases has been rising ever 
since and its incidence is highest in developing 
countries. It accounts for about 2 – 15%% of 
cases of TB, representing the most common 
target of osteoarticular TB (Snider et al., 2017; 
Yong et al, 2020). In Malaysia, there have been 
25,713 cases recorded for tuberculosis in 2018 
alone with an estimated incidence rate of 92 per 
100000 cases. (WHO, 2013). While Tuberculosis 
cases associated with mortality is on the 
downtrend, their incidence is not decreasing 
in line with the global End TB Milestones. 
(Iyawoo, 2004; WHO, 2015). While the state 
of Sabah accounts for 10% of the country’s 
total population, it accounts for 20-30% of all 
Malaysian tuberculosis cases. (Goroh et al., 
2020). Due to the proximity of the pathology 
to the spinal cord, spinal tuberculosis patients 
present with neurological deficits in up to 
20 – 41% of patients (Jain, 2012). Thoracic 
spine accounts for the largest proportion 
(30.3 – 55.8%) of spinal tuberculosis patients 
(Dharmalingam et al., 2004). It is a disease with 
variable symptoms, ranging from vague back 
pain to devastating neurological deficits. The 
presence of caseous granuloma, abscess, and 
tuberculous arachnoiditis exerted mechanical 
pressure on the cord or cauda equina leading 
to early paralysis. On the other hand, late 
paralysis is mainly due to the deformity of the 
spine. Thoracic spine accounts for the largest 
proportion (30.3 – 55.8%) of spinal tuberculosis 
patients (Dharmalingam et al., 2004).

Common investigations performed are 
the Mantoux test, white cell counts (WCC), 
erythrocyte sedimentation rate (ESR), c-reactive 
protein (CRP), whole spine X-rays, computed 
tomography (CT), and magnetic resonance 
imaging (MRI) scans. Early administration of 
medical chemotherapy supplemented with 
surgical debridement and stabilization remains 
the gold standard of treatment. Some recent 

studies focused on the clinical and radiological 
factors affecting neurological improvement 
in patients suffering from spinal tuberculosis 
(Sharma et al., 2017; Yao et al., 2017).

An Indian study looking into 312 
patients with spinal tuberculosis concluded 
that the level of vertebrae involved, AIS (Asia 
Impairment Scale) grade at presentation 
and bowel and bladder symptoms and its 
duration to be significant demographic factors 
affecting the final neurological recovery. 
(Sharma et al,.2016). A study of 237 thoracic 
spinal tuberculosis patients undergoing 
surgery concluded that a shorter duration of 
symptoms (less than three months), fewer 
involved vertebrae (less than 2 levels) are 
favourable prognostic factors. (Yao et al., 2017).

Other reported causes of poor prognosis 
are poor nutritional status, low socioeconomic 
income, and other concurrent systemic 
diseases (Cao et al., 2018).

The current study looked into the three 
categories of factors to provide a holistic 
approach towards the patients by analysing 
the clinical, biochemical, and radiological 
factors that affect the functional outcome of 
spinal tuberculosis patients with neurological 
deficits. To identify factors that might predict 
a poor functional outcome recovery in spinal 
tuberculosis patients. These patients may 
require more aggressive rehabilitation to give 
them a better chance at achieving their best 
functional outcome recovery (Yong, 2020).

MATERIAL AND METHODS
 
This cross-sectional study was carried out in 
three hospitals in the state of Sabah, Malaysia 
comprising of Hospital Queen Elizabeth, Kota 
Kinabalu, Hospital Tawau, and Hospital Lahad 
Datu from August 2017 to August 2018. 
All newly diagnosed patients with spinal 
tuberculosis with significant neurological 
deficits were recruited into this study. There 
were 87 patients from Hospital Tawau, 80 
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patients from Hospital Queen Elizabeth, and 
69 patients from Hospital Lahad Datu. There 
was a total of 236 spinal tuberculosis patients 
with significant neurology deficits recruited. 
The criteria for the inclusion of patients to 
this study were age (between 19 and 64 years 
old), diagnosed with spinal tuberculosis either 
with histopathological analysis suggesting 
a granulomatous lesion, mycobacteriology, 
immunoassay suggestive of tuberculosis, or 
empirically treated for tuberculosis based on 
characteristic clinical and imaging criteria, and 
neurological deficit of Frankel A (complete 
absence of motor and sensory function), 
Frankel B (presence of sensation but no motor 
function), or Frankel C (presence of sensation 
with motor function of Medical Research 
Council (MRC) scale 2 to 3) and who had been 
treated surgically. Out of the 236 patients, six 
patients did not consent for the study, three 
patients did not complete their follow up, 
two patients were deceased due to unrelated 
fulminant sepsis and one patient was deceased 
due to a cardiopulmonary event. This resulted 
in a total of 224 patients were included in 
this study. Patients with multidrug-resistant 
tuberculosis, spinal lesion due to metastasis, 
pyogenic, or fungal origins, other injuries 
that limit movements and coordination, 
comorbidities that confound to poor activities 
of daily living were excluded from the study.

Once eligible, patients were asked to 
give written consent, and a proforma for each 
patient was filled up by the doctor in charge. 
This study was approved by the National 
Medical Research Register (NMRR) and Medical 
Research and Ethics Committee (MREC) with 
the following study ID NMRR-17-3124-39314. 

The functional outcome was scored 
based on the Barthel Index, which was divided 
into 10 categories of activities of daily living, 
scoring from 0 to 3, with a maximum total of 
20. Good functional outcome was taken as an 
improvement of 4 or more points, or a recovery 
to 12 or more points. Clinical parameters 
studied were age, gender, and duration of 

illness before the presentation. The patients’ 
age was measured in years and defined as 
age at the commencement of treatment. The 
duration of symptoms was measured in weeks 
from the onset of the first symptom to the time 
of presentation. The biochemical parameters 
studied were WCC (x109), ESR (mm/Hr), and 
CRP (mg/dL) levels on presentation. 

Radiological data was taken from 
patients’ spine plain radiographs and MR 
images. The parameters measured were 
spinal segment involvement, the number of 
vertebrae, the extension of the abscess into 
the spinal canal, and the extension of the 
abscess into the surrounding soft tissue.

Frankel scoring was determined based 
on the Frankel Grading System. Frankel A being 
an absence of motor or sensory function below 
the level of lesion, Frankel B being an absence 
of motor function, but with some degree of 
sensitivity preserved below the level of the 
lesion, Frankel C being some degree of motor 
function but without practical usefulness.

During this study, the patients received 
tailored treatment for their spinal tuberculosis, 
either with anti-tuberculous chemotherapy 
alone following the “middle pathway” 
guidelines, or a combination of chemotherapy 
with surgical intervention. For surgical 
intervention, we predominantly performed 
debridement, posterior instrumentation, and 
titanium cage insertion. Anterior debridement, 
instrumentation, and fusion were reserved 
for mainly complex cervical lesions and 
rarely a combined anterior and posterior 
instrumentation. Frankel scoring and Modified 
Barthel Index were compared at presentation 
and one year post-treatment.

The data collected were tabulated, and 
statistical analysis was performed using SPSS 
software (version 15.0E; IBM, Armonk, NY, 
USA). Regression logistic models were used 
to compare the clinical, biochemical, and 
radiological parameters against the functional 
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status improvement. Demographic data were 
calculated in percentages, mean, and standard 
deviations. The individual prognostic factors 
were then calculated using the chi-square test 
for the categorical data, and the student T-test 
for the numerical data. Significant parameters 
were then analysed with a multiple logistic 
regression model. A p-value of <0.05 was 
taken as statistically significant.

 
RESULTS

There was a total of 224 patients who 
received treatment and enrolled in the study. 
Demographic distribution showed 116 (51.8%) 
male and 108 female (48.2%) patients (Figure 
1) with ages ranging from 19 to 64 years old. 
The mean duration of symptoms was 4.2 
weeks. White cell counts (WCC) ranged from 
4.6 × 105 to 12.7 × 105 with a mean of 8.6 × 
105. ESR values ranged from 36 to 132. CRP 
levels ranged from 3.2 to 60.9 with a mean 
of 32.6. Levels of vertebrae involved ranged 
from 1 – 6 levels with a mean of 3.3 vertebrae. 
Barthel index on presentation ranged from 2 – 
17 with a mean of 15 and a standard deviation 
of 3.6 (Table 1).

Table 1 Demographic data of patients (n = 224)
Variables Range Means (SD)

Age (years) 19 – 64 43.8 (11.3)

Duration of 
symptoms (weeks) 1 – 12 4.2 (2.3)

White cell count 
(×105) 4.6 – 12.7 8.6 (2.4)

ESR (mm/hr) 36 – 132 83.8 (28.2)

CRP 3.2 – 60.9 32.6 (16.9)

Involvement 
of vertebrae 
(number)

1 – 6 3.3 (1.4)

Barthel index on 
presentation 2 – 17 15.2 (3.6)

Figure 1 Demographic data of patients (n = 224)

The degree of abscess extension 
showed 133 (59.4%) patients had extension 
into the soft tissue and 91 (40.6%) patients had 
no evidence of extension. For Frankel scoring, 
the inclusion criteria looked into patients with 
Frankel C or worse, Frankel A had 5 patients 
(2.2%), Frankel B with 47 patients (21.0%) and 
Frankel C with 172 patients (76.8%). A total of 
129 patients required surgical intervention, in 
which 109 (91.6%) underwent debridement, 
posterior instrumentation and cage insertion, 
eight (6.7%) required debridement, anterior 
instrumentation, and cage insertion, and two 
(1.7%) had a combined anterior and posterior 
debridement and instrumentation. A total of 
95 patients were treated conservatively with 
chemotherapy. Out of the 224 patients, 146 
patients (65.1%) had good functional outcomes 
and 78 patients (34.9%) had no significant 
improvement in functional outcome (Table 2). 

Table 2 Presentations, surgical interventions 
and outcomes

Variables N (%)

Extension of tuberculous abscess
Yes
No

133 (59.4%)
91 (40.6%)

Frankel score on the presentation
A
B
C
D
E

5 (2.2%)
47 (21%)

172 (76.8%)
0 (0%)
0 (0%)

Required surgical intervention
Yes
No

129 (57.6%)
95 (42.4%)

Outcome 
Good functional outcome
No significant improvement

146 (65.1%)
78 (34.8%)
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Patients with a good functional outcome 
had a mean age of 45.8 years, whereby those 
with a poor functional outcome had a mean 
age of 48.2 years. There was no statistically 
significant (p=0.713) difference in age between 
the patients of the two groups. The relationship 
between patients’ age and their functional 
outcome was also found to be not significant 
(p = 0.255). Patients with a good functional 
outcome had a mean duration of symptoms 
of 4.4 weeks, and a mean of 4.2 in the poor 
outcome group. Similar to patients’ age, no 
statistically significant (p = 0.306) relationship 
between the duration of symptoms and the 
functional outcome of patients was observed. 

There was no significant difference in 
all three biochemical parameters between 
patients with a good functional outcome and 
those without improvement. The functional 
outcome was also found not related to 
patients’ WCC and CRP levels (p = 0.679 and p 
= 0.572, respectively). On the other hand, the 
level of ESR was observed to have a significant 
(p =0.019) relationship with the functional 
outcome of patients. 

For spinal segments involved the good 
functional outcome had the majority of the 
patients involving the thoracic level with 65 
patients, followed by 50 patients involving 
the lumbar region, 28 with thoracolumbar 
region involvement and three patients with 
cervical lesions. In the no improvement 
group the majority of the lesions were 
in the thoracolumbar with 28 patients 
followed by thoracic and thoracolumbar 
lesions with 22 patients each, eight patients 
with cervical lesions and one patient with a 
cervicothoracic lesion.

The number of vertebrae involved was 
2.92 in the good functional outcome group 
versus 3.00 in the group with no functional 
outcome. Extension of the abscess into the 
spinal cord was observed in 83 patients with 
good functional outcomes compared to 50 
patients from the no improvement group. 
Extension of the abscess into the soft tissues 
was seen in 130 patients from the good 
functional outcome group compared to 64 
patients from the no improvement group 
(Table 2).

Table 2 Comparison of variables between the patients with a good functional outcome and 
those without improvement (n = 224) 

Variables Good functional outcome 

(n = 146)
 Mean (±SD)

No improvement of 
functional outcome 

(n = 78)
Mean (±SD)

X2

Sex

Male 43 73

Female 35 73

Age 45.8 (13.7) 48.2 (10.8) 0.375 0.713

Duration of symptoms 4.4 (2.1) 4.2 (2.8) 0.214 0.834

ESR 81.6 (31.9) 88.0 (35.6) 0.388 0.703

CRP 426.5 (116.6) 409.0 (164.9) 0.262 0.797

WCC 8.1 (2.4) 7.7 (1.8) 0.332 0.744

Spinal segment involvement 14.249 0.007
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Thoracic 65 (74.7%) 22 (25.3%)

Thoracolumbar 28 (56.0%) 22 (44.0%)

Lumbar 50 (66.7%) 25 (33.3%)

Cervical 3 (27.3%) 8 (72.7%)

Cervicothoracic 0 (0.0%) 1 (100%)

Number of vertebrae 2.92 (0.79) 3.00 (0.89) 0.202 0.843

Extension of the abscess into the 
spinal cord

1.109 0.292

Yes 83 (62.4%) 50 (37.6%)

No 63 (69.2%) 28 (30.8%)

Extension of the abscess into soft 
tissue

2.141 0.143

Yes 130 (67.0%) 64 (33.0%)

No 16 (53.3%) 14 (46.7%)

The Simple Logistic Regression analysis is a univariable analysis that gives a preliminary idea 
of which variables are identified as the potential significant associated factor. From the analysis, four 
variables were found to have a significant value <0.25. The potential significant variables were ESR, 
spinal segment involved, number of vertebrae and extension of the abscess into soft tissue. All of these 
variables were included in Multiple Logistic Regression analyses and any variables with p<0.05 would 
be considered significant factors associated with functional outcomes. However, three variables were 
found to be significant i.e. ESR, thoracolumbar spinal segment involved and the number of vertebrae 
(p<0.05). ESR showed significant association with the functional outcome with an odds ratio of 1.02 
and a confidence interval was 1.00 – 1.02. Thoracolumbar spinal segment involvement had an odds 
ratio of 3.31 with a confidence interval of 1.44 – 7.54. The number of vertebrae involved had an odds 
ratio of 0.83 with a confidence interval of 0.56 – 0.97 (Table 3).

Table 3 Associated factors of functional outcomes in patients 

Variables
Crude Odds Ratio (95% CI)

Simple Logistic 
Regression

Multiple Logistic 
Regression

p-value Adjusted 
Odds 
Ratio 

(95% CI)

p-value

Age 0.99 (0.96, 1.01) 0.255 − −

Duration of symptoms 1.06 (0.94, 1.20) 0.306 − −

ESR 1.01 (1.00, 1.02) 0.019 1.02 (1.004, 1.026) 0.008

CRP 1.00 (0.99, 1.00) 0.572

WCC 0.99 (0.98, 1.00) 0.679

Spinal segment 
involvement

Thoracic 0.082 0.082

Lumbar 1.48 (0.74, 2.92) 0.262 1.03 (0.47, 2.24) 0.939

Thoracolumbar 2.32 (1.10, 4.85) 0.025 3.31 (1.44, 7.54) 0.004
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Number of vertebrae 0.83 (0.68, 1.01) 0.067 0.83 (0.56, 0.97) 0.031

Extension of the abscess into 
the spinal cord

Yes

No 0.74 (0.42, 1.30) 0.293

Extension of the abscess into 
the soft tissue

Yes

No 1.78 (0.82, 3.87) 0.147 1.77 (0.764, 4.098) 0.179

DISCUSSION 

This study was conducted to determine 
the clinical, biochemical, and radiological 
factors affecting neurological improvement 
in thoracolumbar tuberculosis patients. From 
the clinical parameters, age and duration 
of symptoms did not show any statistical 
significance with the functional outcome in 
our study population. The mean age of 43.8 
was comparable to other study populations 
which cited the age ranging from 45 to 60 
years in their incidence of spinal tuberculosis 
(Held et al., 2017). In the current study, there 
was no statistical difference between the 
age among patients with a good functional 
outcome and those without improvement 
following treatment. Studies looking into 
spinal tuberculosis patients in Korea and 
India have reported younger age as a good 
predictor of outcome (Park et al., 2007; Sharma 
et al., 2016). Our study did not observe similar 
findings due to a more elderly population 
recruited in comparison to the other studies. 
On a further note, Bacille-Calmette-Guerin 
(BCG) vaccination programme was introduced 
in the country in 1961. Hence, tuberculosis 
infection is rarely seen in our younger 
population. The duration of symptoms varied 
from one to 13 weeks with a mean of 4.2 weeks 
corresponding to approximately a month. This 
is attributed to the slow and insidious onset of 
the pathophysiology of tuberculosis. Usually, 
the primary site of infection is not clinically 
captured early and requires seeding into the 

spine before symptoms manifest. Early bony 
changes require some time to develop and 
might be easily missed by untrained primary 
care physicians (Ferrer et al., 2012). Another 
possible reason for the delay of presentation 
up to 13 weeks could be attributed to the 
geographical nature of the state of Sabah 
being mountainous with poor access to the 
rural areas. There was no significant difference 
with regards to the duration of symptoms 
between patients with a good functional 
outcome and those without improvement (p = 
0.834). However, a study evaluating medically 
treated patients with spinal tuberculosis 
concluded that a long duration of illness (more 
than six months) was associated with a poor 
prognosis (Sharma et al., 2017).

In this study, erythrocyte sedimentation 
rate, thoracolumbar lesions, the number of 
vertebrae involvement, and the extension of 
the abscess into the soft tissue were found 
to have p-values of <0.250 when analysed 
with the simple logistic regression. All four 
variables were included in the multiple logistic 
regression. Variables with p < 0.05 were 
considered as significant factors associated 
with the functional outcome. Erythrocyte 
sedimentation rate showed a significant 
relationship with the functional outcome 
(p = 0.008), with a one-unit increment of 
ESR had 1.02 times higher odds to have a 
poor functional outcome. Patients with a 
thoracolumbar lesion had 3.31 times higher 
odds to have a good functional outcome 
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compared to patients with a thoracic lesion (p 
= 0.004). The number of vertebrae involvement 
also showed a significant relationship with the 
functional outcome (p = 0.031). 

Biochemical parameters such as the 
WCC, ESR, and CRP may be elevated but they 
are not specific for spinal tuberculosis. A 
Taiwanese study shared similar findings on 
the clinical features and outcomes in spinal 
tuberculosis. The study reported no significant 
correlation between the functional outcome 
of patients and the value of WCC, ESR, or CRP 
(Su et al., 2010; Wang et al., 2012). However, 
ESR had a different take in the current study, 
showing a significant relationship with the 
functional outcome after being analysed with 
multiple logistic regression (p = 0.008). The 
patients who had an increment of one unit 
of ESR had 1.02 times higher odds to have a 
poor functional outcome. This is likely due 
to the extensive pathology with more bony 
structural destruction and soft tissue abscess 
collection. A higher level of ESR had also been 
associated with multidrug-resistant strains of 
tuberculosis. Kim et al. (2019) and Wang et al. 
(2015) reported that patients with higher ESR, 
old age and smear-positive cases had a poorer 
prognosis in their study group. Surachai et 
al. (2019) noted that high ESR had a 1.62 
increased odds ratio to develop neurological 
deficit in spinal tuberculosis.

The number of vertebrae involvement 
was also found to have a significant relationship 
with the functional outcome. The patients with 
one unit increase in the number of vertebrae 
involvement had a 17% lesser risk of having a 
poor functional outcome (p = 0.031). Sharma 
et al. (2017) reported an increased chance 
of neurological recovery in patients with a 
single functional unit involvement in a study 
comprising of 312 spinal tuberculosis patients. 
In comparison, our study population had a mere 
12.1% single level involvement compared to 
80.4% of patients in their study. Upon further 
analysis of our results, 77.9% of patients with 
more than three levels of involvement had 

undergone surgical treatment compared to 
34.9% of patients with less than three levels of 
involvement. This explains the good functional 
outcome associated with the increment of 
the number of vertebrae involved. Issack et 
al. (2012) reported that an increased number 
of vertebrae involved resulted in a higher 
degree of deformity thus increasing the risk of 
developing severe neurology.

In this study, a significant difference 
was observed between the patients with a 
good functional outcome and the patients 
without improvement pertaining to the spinal 
segment involvement (p = 0.007). However, the 
relationship between the number of vertebrae 
involved and the functional outcome was not 
significant (p = 0.067).

Lesions within the thoracolumbar spinal 
segment showed a significant relationship 
with the functional outcome (p = 0.004). 
The patients who had a spinal segment 
involvement at the thoracolumbar region 
had 3.31 times higher odds to have a poor 
functional outcome compared to those with a 
thoracic segment lesion. This was anticipated 
as the thoracolumbar junction is a transition 
zone from the rigid thoracic spine to the 
mobile lumbar spine. Bony destruction in these 
regions is known to have a higher incidence 
of instability (Jalleh et al., 1991). Lesions at 
the thoracolumbar spine disrupt the mobile 
lumbar segment, thus limit the rotation and 
lateral flexion of the spine resulting in a poorer 
functional outcome, especially in transfer 
activities (Ghobrial et al., 2014). Comparatively, 
a study in South Korea comprising of 116 
spinal tuberculosis patients concluded that the 
number of vertebrae involvement and the site 
of lesion did not affect the prognosis of their 
patients (Park et al., 2007). Insidious onset of 
spinal tuberculosis paired with mobile lumbar 
spine segment may promote worsening of 
neurology if present (Wang et al., 2016). There 
is also an increased risk of buckling collapse in 
lumbar spine lesions as reported by Rajasekar 
et al (Issack et al., 2012)
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Extension of abscess reflected a non-
significant difference between patients with a 
good functional outcome and those without 
improvement concerning the presence of 
abscess extension into the spinal cord (p = 
0.292). Similarly, there was no significant 
difference between the two groups in relation 
to the presence of abscess extension into the 
soft tissue (p = 0.143). Both types of abscess 
extensions were also found to have no 
significant relationship with the functional 
outcome of patients (p = 0.293 and p = 0.147, 
respectively). 

The overall improvement in the 
functional outcome was seen in 65.2% (146 
out of 224) of patients in this study population. 
Potential causes of a poor functional outcome 
in this study population were logistic difficulties 
for patients to attend regular rehabilitation 
therapy, the emergence of drug resistance 
spinal tuberculosis, the unwillingness of 
patients to undergo surgical therapy and short 
follow up period of patients as reported in a 
Malaysian study of 425 tuberculosis patients 
(Nissapatorn et al., 2007). Other reported 
causes of poor prognosis are poor nutritional 
status, low socioeconomic income, and other 
concurrent systemic diseases (Cao et al., 2018).

Limitations of this study include the 
cross-sectional nature of the design, with 
a short follow up period as the functional 
outcome may still improve with time. The 
long-term aim of this paper is to spark interest 
in the study of prognostic factors, especially in 
spinal tuberculosis. With an understanding of 
the prognostic factors involved, a classification 
or staging system can be developed to help 
guide surgeons and patient expectations 
towards the disease.

CONCLUSION

Despite debilitating functional outcomes 
associated with spinal tuberculosis, we 
concluded that 65.2% of patients from our 
study population had a good functional 

recovery.  Besides, this study found that 
increased level of ESR, the number of vertebrae, 
and thoracolumbar spine involvement were 
poor prognostic factors of functional outcome 
in spinal tuberculosis patients.  It would 
be imperative to look for these parameters 
in spinal tuberculosis patients to initiate 
aggressive rehabilitation and management 
to give them their best chance of functional 
outcome recovery. We also aimed to enhance 
the clinicians’ understanding of functional 
outcomes and prognostication when treating 
spinal tuberculosis patients with neurology.
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