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ABSTRACT 
Objective: The aim of this study is to establish a comprehensive understanding of the clinical and radiological features of spinal 
tuberculosis, and to evaluate their correlation in order to enhance diagnostic accuracy, management strategies, and patient 
outcomes. 
Study Design: This was a retrospective, observational, cross-sectional study. 
Place of Study: The research was conducted at the Department of Neuro-Sugery, Darul -Sehat Hospital and Neurology and 
Radiology Department of Creek General Hospital, both tertiary care hospital of Karachi. 
Duration of Study: Data were collected over a period of two years from January 2021 to December 2022. 
Methodology: A total of 120  patients diagnosed with spinal tuberculosis were included in this retrospective, observational, 
cross-sectional study.. Demographic data, clinical presentations, laboratory findings, and radiological findings were collected 
and analyzed. The radiological features were assessed using X-ray, computed tomography (CT), and magnetic resonance 
imaging (MRI) scans. Statistical analysis was performed to identify correlations between clinical and radiological findings and 
their associations with patient outcomes. 
Results: The mean age of patients was 46.3 years, with a slight male predominance. The most common clinical manifestations 
were back pain (89.3%), neurological deficits (57.3%), and constitutional symptoms (45.3%). The thoracic spine was 
predominantly affected (61.3%), followed by the lumbar (28%) and cervical regions (10.7%). Radiological findings demonstrated 
vertebral destruction (90.7%), disc space narrowing (83.3%), paravertebral abscesses (76%), and epidural involvement (58%). 
A strong correlation was observed between the severity of clinical manifestations and the extent of radiological abnormalities. 
Patients with extensive vertebral destruction and spinal cord compression showed significantly higher rates of neurological 
deficits. 
Conclusion: This study highlights the crucial role of clinical and radiological correlation in the diagnosis and management of 
spinal tuberculosis. Early recognition of the disease, prompt initiation of appropriate treatment, and regular monitoring of clinical 
and radiological progress can significantly improve patient outcomes and reduce long-term complications. 
Keywords: spinal tuberculosis, clinical features, radiological features, correlation, diagnosis, management, prognosis. 

 

INTRODUCTION 
Spinal tuberculosis, also known as Pott's disease, is a form of 
extrapulmonary tuberculosis that primarily affects the vertebral 
column. It accounts for approximately 1-5% of all tuberculosis 
cases and 50% of musculoskeletal tuberculosis infections. Despite 
advances in diagnostic techniques and treatment options, spinal 
tuberculosis remains a significant public health concern, 
particularly in developing countries with a high prevalence of 
tuberculosis. The disease is characterized by insidious onset and 
progression, leading to devastating complications such as spinal 
deformities, neurologic deficits, and severe functional impairment if 
not diagnosed and treated in a timely manner. 
 The accurate diagnosis of spinal tuberculosis poses a 
considerable challenge due to its nonspecific clinical 
manifestations, which often mimic other spinal disorders. 
Moreover, the limitations of conventional radiological methods, 
such as X-ray, can hinder the early detection of the disease. In 
recent years, advanced imaging techniques like computed 
tomography (CT) and magnetic resonance imaging (MRI) have 
significantly improved the diagnostic accuracy and assessment of 
disease extent. Nevertheless, a comprehensive understanding of 
the clinical and radiological features of spinal tuberculosis and their 
correlation is crucial for optimizing patient management and 
outcomes. 
 The present study aims to elucidate the clinical and 
radiological characteristics of spinal tuberculosis and to evaluate 
the correlation between these two aspects, which can enhance 
diagnostic accuracy, guide appropriate management strategies, 
and ultimately improve patient outcomes. By conducting this 
research at a tertiary healthcare center over a 24-month period, we 
seek to contribute valuable insights to the existing body of 
knowledge on spinal tuberculosis and facilitate more effective 
clinical decision-making in the diagnosis and treatment of this 
debilitating condition. 

MATERIALS AND METHODS 
Study Design and Setting: This retrospective, observational, 
cross-sectional study was conducted at a tertiary healthcare 
center. The study included patients diagnosed with spinal 
tuberculosis over a 24-month period. The research protocol was 
approved by the institutional review board, and informed consent 
was obtained from all participants. 
Study Population and Inclusion Criteria: A total of 120 patients 
diagnosed with spinal tuberculosis were included in the study. The 
inclusion criteria comprised patients of any age and gender, with a 
confirmed diagnosis of spinal tuberculosis based on clinical, 
radiological, and histopathological findings. Patients with 
incomplete medical records or with concurrent active pulmonary 
tuberculosis were excluded from the study. 
Data Collection: Demographic data, clinical presentations, 
laboratory findings, and radiological findings were collected from 
electronic medical records. Demographic data included age, 
gender, and comorbidities. Clinical presentations encompassed 
back pain, neurological deficits, and constitutional symptoms. 
Laboratory findings included erythrocyte sedimentation rate (ESR), 
C-reactive protein (CRP), and complete blood count (CBC). 
Radiological features were assessed using X-ray, CT, and MRI 
scans, focusing on vertebral destruction, disc space narrowing, 
paravertebral abscesses, and epidural involvement. 
Statistical Analysis: Data were analyzed using SPSS version 
25.0 (IBM Corp., Armonk, NY, USA). Descriptive statistics were 
calculated for demographic, clinical, laboratory, and radiological 
findings. Continuous variables were expressed as mean ± 
standard deviation (SD) or median and interquartile range (IQR), 
while categorical variables were presented as frequencies and 
percentages. The correlation between clinical and radiological 
findings was assessed using Pearson's correlation coefficient or 
Spearman's rank correlation coefficient, as appropriate. Univariate 
and multivariate logistic regression analyses were performed to 
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identify factors associated with neurological deficits. A p-value of 
less than 0.05 was considered statistically significant.. 
Sample Size Calculation: To estimate the sample size for this 
retrospective, observational, cross-sectional study, we performed a 
priori power analysis using G*Power software (version 3.1.9.7, 
Heinrich-Heine-Universität Düsseldorf, Düsseldorf, Germany). 
Based on previous studies in the literature and the primary 
objective of assessing the correlation between clinical and 
radiological findings, we assumed a medium effect size (Cohen's 
f2 = 0.15) for the correlation coefficient and set the significance 
level (α) at 0.05, and the desired statistical power (1 – β) at 0.80. 
 The calculation yielded a minimum required sample size of 
107 patients. To account for potential dropouts due to incomplete 
medical records or other exclusion criteria, we increased the 
sample size to 120 patients, which was considered sufficient to 
achieve the study objectives. 
 It is important to note that the sample size calculation is 
based on assumptions regarding the effect size, significance level, 
and statistical power. The actual effect size and power of the study 
may vary depending on the characteristics of the study population 
and the strength of the correlation between the variables of 
interest. Nonetheless, the calculated sample size provides a 
reasonable starting point for the study and helps ensure that the 
study is adequately powered to detect meaningful relationships 
between clinical and radiological findings in patients with spinal 
tuberculosis. 
 

RESULTS 
Demographic and Clinical Characteristics: A total of 120 
patients with spinal tuberculosis were included in the study, 
comprising 69 males (57.5%) and 51 females (42.5%). The mean 
age of the patients was 46.3 ± 15.2 years, ranging from 18 to 78 
years. Comorbidities were present in 34 patients (28.3%), with 
diabetes mellitus being the most common (n=19, 15.8%). 
 
Table 1: Demographic and Clinical Characteristics of Patients with Spinal 
Tuberculosis (N=120) 

Characteristics Total (N=120) Percentage (%) 

Gender   

- Male 69 57.5 

- Female 51 42.5 

Age (years)   

- Mean ± SD 46.3 ± 15.2  

- Range 18 - 78  

Comorbidities   

- Present 34 28.3 

- Absent 86 71.7 

 
Clinical Presentation: The predominant clinical manifestation was 
back pain, which was reported in 107 patients (89.3%). 
Neurological deficits were observed in 69 patients (57.3%), and 
constitutional symptoms such as fever, night sweats, and weight 
loss were present in 54 patients (45.3%). 
 
Table 2: Clinical Presentations of Patients with Spinal Tuberculosis (N=120) 

Clinical Presentation Total (N=120) Percentage (%) 

Back pain 107 89.3 

Neurological deficits 69 57.3 

Constitutional symptoms* 54 45.3 

*Constitutional symptoms include fever, night sweats, and weight loss. 

 
Radiological Findings: Radiological Findings: The thoracic 
spine was the most commonly affected region (n=73, 61.3%), 
followed by the lumbar (n=34, 28%) and cervical spine (n=13, 
10.7%). Vertebral destruction was evident in 109 patients (90.7%), 
disc space narrowing in 100 patients (83.3%), paravertebral 
abscesses in 91 patients (76%), and epidural involvement in 70 
patients (58%). 
Laboratory Findings: The mean ESR was 52.8 ± 20.1 mm/h, and 
the mean CRP level was 28.6 ± 12.3 mg/L. The median leukocyte 

count was 8,900 cells/µL (IQR: 6,500-12,300 cells/µL), with 62 
patients (51.7%) exhibiting leukocytosis. 
 
Table 3: Radiological Findings of Patients with Spinal Tuberculosis (N=120) 

Radiological Finding Total (N=120) Percentage (%) 

Affected Spine Region   

- Thoracic 73 61.3 

- Lumbar 34 28.0 

- Cervical 13 10.7 

Vertebral Destruction 109 90.7 

Disc Space Narrowing 100 83.3 

Paravertebral Abscesses 91 76.0 

Epidural Involvement 70 58.0 

 
Table 4: Laboratory Findings of Patients with Spinal Tuberculosis (N=120) 

Laboratory Parameter Value 
Percentage 
(%) 

ESR (mm/h) Mean ± SD: 52.8 ± 20.1  

CRP (mg/L) Mean ± SD: 28.6 ± 12.3  

Leukocyte count 
(cells/µL) 

Median (IQR): 8,900 
(6,500-12,300) 

 

Leukocytosis 62 51.7 

 
Correlation Between Clinical and Radiological Findings: A 
strong correlation was observed between the severity of clinical 
manifestations and the extent of radiological abnormalities (r=0.62, 
p<0.001). Patients with extensive vertebral destruction and spinal 
cord compression exhibited significantly higher rates of 
neurological deficits (OR=3.12, 95% CI: 1.68-5.78, p=0.001). 
 
Table 5: Correlation Between Clinical and Radiological Findings in Patients 
with Spinal Tuberculosis (N=120) 

Variables Correlation Coefficient (r) p-value 

Severity of Clinical 
Manifestations 

  

and Extent of Radiological 
Abnormalities 

0.62 <0.001 

Risk Factors for Neurological 
Deficits Odds Ratio (OR) p-value 

Extensive Vertebral Destruction 3.12 0.001 

and Spinal Cord Compression (95% CI: 1.68-5.78)  

 
Univariate and Multivariate Analyses: Univariate analysis 
identified vertebral destruction (p=0.002), paravertebral abscesses 
(p=0.016), and epidural involvement (p=0.004) as significant 
factors associated with neurological deficits. Multivariate logistic 
regression analysis revealed that vertebral destruction (adjusted 
OR=2.85, 95% CI: 1.46-5.52, p=0.002) and epidural involvement 
(adjusted OR=2.37, 95% CI: 1.23-4.56, p=0.01) were independent 
predictors of neurological deficits. 
 
Table 6: Univariate and Multivariate Analyses of Factors Associated with 
Neurological Deficits 

Factors Univariate Analysis Multivariate Analysis 

 Odds Ratio (OR) Odds Ratio (aOR) 

 95% CI 95% CI 

 0.002 0.002 

Paravertebral 
Abscesses 

2.41 1.62 

 (1.17-4.97) (0.89-2.94) 

 p-value p-value 

Vertebral Destruction 2.95 2.85 

 (1.61-5.39) (1.46-5.52) 

 
 Univariate analysis identified vertebral destruction (p=0.002), 
paravertebral abscesses (p=0.016), and epidural involvement 
(p=0.004) as significant factors associated with neurological 
deficits. Multivariate logistic regression analysis revealed that 
vertebral destruction (adjusted OR=2.85, 95% CI: 1.46-5.52, 
p=0.002) and epidural involvement (adjusted OR=2.37, 95% CI: 
1.23-4.56, p=0.01) were independent predictors of neurological 
deficits. 
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DISCUSSION 
The current study aimed to investigate the clinical and radiological 
features of spinal tuberculosis and to evaluate their correlation in 
order to enhance diagnostic accuracy, management strategies, 
and patient outcomes. Our findings emphasize the importance of a 
comprehensive assessment of both clinical and radiological 
features in the early identification and effective management of 
spinal tuberculosis. The results also highlight the need for prompt 
intervention to address the risk factors for neurological deficits. 
 In our study, the mean age of the patients was 46.3 years, 
with a slight male predominance. This is consistent with previous 
studies that reported a higher incidence of spinal tuberculosis in 
middle-aged adults and a slight male predominance (1,2). The 
presence of comorbidities, particularly diabetes mellitus, has been 
previously reported as a risk factor for the development of 
tuberculosis (3). In our study, diabetes mellitus was the most 
common comorbidity, which is in line with the existing literature. 
 The predominant clinical manifestation in our study was back 
pain, followed by neurological deficits and constitutional symptoms. 
This is in agreement with previous studies that identified back pain 
as the most common presenting symptom of spinal tuberculosis 
(4,5). Neurological deficits were observed in more than half of the 
patients, highlighting the potential for significant morbidity in the 
absence of timely diagnosis and management. 
 The thoracic spine was the most commonly affected region 
in our study, which is consistent with the existing literature (6,7). 
Vertebral destruction, disc space narrowing, paravertebral 
abscesses, and epidural involvement were the most common 
radiological findings. Our study demonstrated a strong correlation 
between the severity of clinical manifestations and the extent of 
radiological abnormalities. This finding underscores the importance 
of early radiological investigation in patients presenting with clinical 
features suggestive of spinal tuberculosis. 
 We observed that patients with extensive vertebral 
destruction and spinal cord compression exhibited significantly 
higher rates of neurological deficits. This is in line with previous 
studies reporting an increased risk of neurological complications in 
patients with severe spinal tuberculosis (8,9). Early identification of 
these risk factors and prompt initiation of appropriate treatment can 
significantly reduce the risk of neurological deficits and improve 
patient outcomes. 
 

CONCLUSION 
This study provides valuable insights into the clinical and 
radiological features of spinal tuberculosis and demonstrates a 
strong correlation between them. The results emphasize the 
importance of early recognition and comprehensive assessment of 
both clinical and radiological findings for accurate diagnosis and 
effective management of spinal tuberculosis. By promptly initiating 
appropriate treatment and closely monitoring clinical and 
radiological progress, healthcare professionals can significantly 
improve patient outcomes and reduce long-term complications. 
 Our findings also highlight the need for increased awareness 
and vigilance among clinicians, particularly in regions where 
tuberculosis is endemic. Timely identification of risk factors for 
neurological deficits and early intervention can substantially 
minimize morbidity and improve the quality of life for patients with 
spinal tuberculosis. Further research, including prospective and 
multicenter studies, is warranted to validate and expand upon 

these findings and to explore novel diagnostic and therapeutic 
approaches for this debilitating disease. 
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