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Abstract 

Objective: To determine different patterns of HRCT in patients with pulmonary tuberculosis. 

Methodology: This is a retrospective observational study conducted at, the Department of Pulmonology & Internal Medicine, 

University of Lahore Teaching Hospital, Lahore. A total of 76 patients were included in the study based on inclusion & 

exclusion criteria, selected by non-probability consecutive sampling. Demographic information, signs & symptoms and results 

from high-resolution tomography scans were noted. Data analysis was performed on SPSS 23 & reported by descriptive 

statistics. 

Results: A total of 76 patients were included. The mean age was 46.18+20.27 years ranging from 8 to 86 years. There were 

43(56.6%) males and 33(43.4%) females. 36 (47.37%) patients were up to 45 years of age and 40 (52.63%) patients were above 

45 years. Signs and symptoms of pulmonary TB were cough 60 (78.9%), sputum 21(27.6%), fever 43(55.3%), night sweats 

23(30.3%) & weight loss 36(47.4%). The most common HRCT pattern observed was ill-defined nodules (77.6% cases) while 

atelectasis was the least common HRCT pattern observed (22.4% cases). There was no statistically significant difference (P 

<0.05) observed between different patterns of HRCT and positive sputum smear.  

Conclusion: Our study concluded that an HRCT scan is helpful in the identification of the disease and its accompanying 

spectrum in patients with pulmonary tuberculosis with nodules being the most prevalent HRCT pattern. 
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1. Introduction 

The prevalence of pulmonary tuberculosis has been 

increasing worldwide over the last 3-4 decades, 

especially in underdeveloped countries. The elderly 

population with immunocompromised status, low 

socioeconomic background and patients affected with 

HIV are prone to acquire this disease, making early 

diagnosis and treatment an important aspect.1,2 The 

prevalence of tuberculosis is far higher in HIV-

affected patients but its prevalence rises to  50%  in 

patients with positive HIV tests. According to WHO, 

TB affects 10 million people globally with an 

estimated mortality of 1.5 million.3 TB prevalence in 

Pakistan is 341 cases per 100,000 an incidence rate of 

267 cases per 100,000.4 

Tuberculosis can be pulmonary or extrapulmonary. 

Pulmonary TB may manifest as an active and latent 

form. Active disease can either present shortly after 

infection as primary tuberculosis or present long after 

latent infection as post-primary tuberculosis. Among 

symptoms, productive cough, dyspnea, chest pain and 

fever are common.5 Patients with active pulmonary 

TB may either be asymptomatic or have varying 

symptoms such as cough, low-grade fever, weight loss 

and hemoptysis.6 

Chest x-ray remains a gold standard screening method 

for pulmonary tuberculosis; however, HRCT is 

superior to chest x-ray for evaluation of pulmonary 

disease activity.7 HRCT helps diagnose both acute and 

chronic diffuse disease of the lung tissue as well as the 

airways.8 Lymphadenopathy is the most distinct 

radiographic finding on HRCT in patients with active 

pulmonary TB, whereas cavitation is one of the most 

common findings in patients with post-primary TB.9 

There are also many atypical findings in HRCT scans 

of pulmonary tuberculosis patients like multiple cysts 

and ground glass opacities.10 

This study aims to find the frequency of HRCT 

patterns in patients with pulmonary tuberculosis.  

2. Materials & Methods 

This retrospective observational study was conducted 

from 1st July 2022 to 30th June 2023 by the Department 

of Pulmonology and Internal Medicine at The University 

of Lahore Teaching Hospital Lahore. The University of 

Lahore Teaching Hospital is a 450-bed hospital with a 

dedicated department of Pulmonology, Internal 
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Medicine and a dedicated radiology department.   A total 

of 76 patients who were diagnosed with cases of 

pulmonary tuberculosis during this period were included 

in the study by non-probability consecutive sampling. 

Patients of either gender or any age having active 

pulmonary tuberculosis were included. Patients who 

were immunocompromised, or had a history of cancer 

and those who were previously treated with anti-

tuberculous drugs were excluded. Ethical approval was 

taken from the institutional ethical review board of The 

University of Lahore (Ref: ERC/116/23/10 dated 25-10-

20123). 

128-slice Hitachi CT scanner was used to take serial 

slices that were 1 mm wide and spaced 10 mm apart. The 

slices were then rebuilt using a high-resolution bone 

algorithm. 2 seconds were spent scanning. The 

consultant radiologist examined each slice through the 

mediastinum and lung windows. A questionnaire was 

used to gather information on demographics, clinical 

symptoms, and HRCT results. Data was analyzed in 

SPSS 23. Age and other demographic data were 

presented as mean and standard deviation. Signs, 

symptoms and HRCT findings were presented as 

frequency and percentage.  

3. Results 

A total of 76 patients were included. The mean age was 

46.18+20.27 years ranging from 8 to 86 years. There 

were 43(56.6%) males and 33(43.4%) females. 36 

patients were up to 45 years of age and 40 were above 

45 years. No significant difference was observed 

between sputum smear positivity and different age 

groups and gender. Table 1 

Table 1: Cross-tabulation of Sputum smear with Gender and 

Age groups 

 Sputum smear P value 

 

(N=76) 

Negative 

56 (73.7%) 

Positive  

20 (26.3%) 

 

Gender    

0.376 Male (n=43) 30 (69.8%) 13 (30.2%) 

Female (n=33) 26 (78.8%) 07 (21.2%) 

Age Groups     

Up to 45 years of 

age (n=36) 

26 (72.2%) 10 (27.8%)  

0.784 

Above 45 years age  

(n=40) 

30 (75.0%) 10 (25%) 

 

Active pulmonary tuberculosis signs and symptoms 

were cough 60(78.9%), sputum 21(27.6%), fever 

43(55.3%), night sweats 23(30.3%) & weight loss 

36(47.4%). Most individuals had chest radiographs that 

showed an infiltration or cavitations in the upper lobes, 

suggestive of active pulmonary tuberculosis. 

The most common HRCT pattern observed was ill-

defined nodules (77.6% cases) while atelectasis was the 

least common HRCT pattern (22.4% cases). Figure 1 

Table 2: Cross-tabulation of Sputum smear with Different 

HRCT patterns 

 Sputum smear P value 

 

(N=76) 

Negative 

56 (73.7%) 

Positive  

20 (26.3%) 

 

Ill-Defined Nodules    

0.340 Absent  (n=17) 11 (64.7%) 6 (35.3%) 

Present (n=59) 45 (76.3%) 14 (23.7%) 

Tree in bud 

appearance 

   

Absent (n=23) 17 (73.9%) 6 (26.1%)  

0.967 Present (n=53) 39 (73.6%) 14 (26.4%) 

Traction 

Bronchiectasis 

   

Absent (n=40) 27 (67.5%) 13 (32.5%)  

0.197 Present (n=36) 29 (80.6%) 7 (19.4%) 

Consolidation    

Absent (n=42) 33 (78.6%) 9 (21.4%)  

0.282 Present (n=34) 23 (67.6%) 11 (32.4%) 

Cavitations    

Absent (n=43) 30 (69.8%) 13 (30.2%)  

0.367 Present  (n=33) 26 (78.8%) 7 (21.2%) 

Ground glass 

appearance 

   

Absent (n=54) 40 (74.1%) 14 (25.9%)  

0.904 Present  (n=22) 16 (72.7%) 6 (27.3%) 

Atelectasis    

Absent( n=59) 43 (72.9%) 16 (27.1%) 0.767 

Present (n=17) 13 (76.5%) 4 (23.5%) 

 

 
Figure 1: Frequency of HRCT patterns in Pulmonary 

Tuberculosis  
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Also, there was no significant difference observed 

between sputum smear positivity and different HRCT 

patterns. 

4. Discussion 

The diagnosis of pulmonary diseases has been 

transformed by HRCT. Tuberculosis has been a well-

known disease for ages; it is both fatal and contagious. 

Early, accurate diagnosis and appropriate treatment are 

necessary to reduce mortality and its spread.11,12  There 

have been multiple diagnostic tests for the diagnosis of 

tuberculosis however some tests are readily available but 

are not very sensitive like chest x-rays and AFB smears 

while some take too much time and are costly and also 

not easily available like sputum cultures. With time and 

the availability of better imaging modalities the 

diagnosis of pulmonary tuberculosis has been 

transformed.13,14 

According to data, the yield for smear positivity in 

persons with active pulmonary tuberculosis is usually 

very low even on sputum induction. Data from a meta-

analysis by Das et al shows that smear positivity ranges 

from 6.8 to 56 % for different ages. Another study 

reported by Disha Arora shows that the sensitivity and 

specificity of sputum smear are 22.2, and 78.5%, while 

in our study 26.3% of the patients had positive sputum 

smear which is comparable to the previous data.15,16 

Chest X-ray is the most common and most frequent 

initial diagnostic tool to evaluate pulmonary TB but with 

poor yield. As compared to chest X-ray, HRCT is more 

informative and more accurate   in diagnosing primary 

pulmonary & post-primary pulmonary TB.17 

In our study, the mean age of patients was 46.18+20.27 

years as compared to Usman S et al study in which the 

mean age was 45.14 ±12.16 years which is almost 

similar to our study(1). There were 43(56.6%) males and 

33(43.4%) females in our study while male patients 72% 

& female patients were 28.0%  in the study done by 

Biswas et al.18 

The most common HRCT pattern observed in our study 

were ill-defined nodules (77.6 % cases) followed by a 

tree-in-bud appearance (69.7%), traction bronchiectasis 

(47.4%), consolidation (44.7%), cavitations (43.4%), 

ground glass appearance (28.9%). The least common 

was atelectasis which was seen in 22.4 % of cases. 

While in a study by Usman et al most common HRCT 

pattern observed was consolidation (78%) which is not 

consistent with our study. Consolidation was the most 

common HRCT pattern observed in the study by Biswas 

et al which is also a different finding from our study.18 

However it was a single-centred study with a limited 

number of participants; still, it highlighted many 

important aspects of HRCT findings in patients with 

pulmonary tuberculosis. 

5. Conclusion 

When commonly used diagnostic techniques like 

sputum smear and chest X-ray produce conflicting 

results, an HRCT scan is recommended as HRCT scan 

as is helpful in the diagnosis of the disease and its 

associated spectrum in patients with a clinical suspicion 

of pulmonary tuberculosis.  
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