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ABSTRACT
Background 
Tuberculosis (TB) is a preventable and usually curable disease. However, the residual radiological lesions 
may persist even after the successful treatment. This study aims to assess the spectrum of post-TB radiological 
sequelae on chest CT scans in patients who have completed pulmonary TB treatment in a tertiary care facility.

Methods
A cross-sectional analytical study was conducted among 117 adult patients (18 years or above) with clinical 
or microbiological diagnosis of pulmonary TB and who completed the treatment for more than 1 year. 
Patients with previous history of other lung diseases like chronic obstructive pulmonary disease (COPD) and 
interstitial lung disease (ILD), treatment failure and multidrug resistant (MDR) tuberculosis were excluded.  
A non-probability purposive sampling technique was used for data collection. Data was entered and analyzed 
by using SPSS-16.

Results
Out of total 117 cases of TB, residual lesions were seen in 104 cases (88.89%). Of the residual lesions, 54.80% 
were parenchymal, 6.7% were pleural and 2.9% were mediastinal. Overlap lesions like pleuro-parenchymal 
and parenchymal-mediastinal were 31.7% and 3.8% respectively.

Conclusions 
A higher percentage of TB cases that were treated had residual radiological lesions. Pulmonary fibrosis was 
more common followed by pleural thickening.
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INTRODUCTION
Tuberculosis (TB) is one of the world’s leading causes 
of death from a single infectious agent. More than 10 
million people continue to fall ill with TB every year 
and the number has been rising since 2021. The WHO 
estimates the global incidence of TB in 2023 to be 
10.8 million.1 TB is one of the major public health 
burdens in  Nepal.2 The total TB incidence in 2023  
in Nepal is 229 per 100,000 population followed by 
54 number of deaths per 100,000 population.1 Even 
after the completion of treatment, patients continue to 
exhibit a diverse array of symptoms and radiological 
sequelae. These residual changes can significantly 
impact a person’s  quality of life.3  Khan et al. 
elaborated the spectrum of radiological sequelae in 
patients already treated for the pulmonary tuberculosis 
and has classified them into the parenchymal, airway 
, pleural, vascular and mediastinal.3 Parenchymal 
lesions include tuberculoma, cavity, aspergilloma 
and bronchogenic carcinoma. Airway disease 
includes bronchiectasis, tracheobronchial stenosis. 
Mediastinal lesions include lymph node calcification, 
esophago-bronchial and esophago-mediastinal fistula, 
constrictive pericarditis and fibrosing mediastinitis. 
Pleural calcification, fibro-thorax, bronchopleural 
fistula, chronic empyema, and pneumothorax are 
examples of pleural lesions.4 This study aims to assess 
the range of radiological sequelae that are visible on 
a CT scan chest in post TB patients. The sequelae, 
when symptomatic, negatively affect patient’s quality 
of life.5 The findings of this study will facilitate to 
formulate the guidelines necessary for evidence-
based management of patients with post-TB sequelae.

METHODS
This is a hospital based analytical cross-sectional 
study conducted over the period of 6 months from 
August 2024 to January 2025 in Department of 
Radiology, College of Medical Sciences Teaching 
Hospital, Bharatpur, Chitwan, Nepal. The research 
proposal of this study was approved by the Ethical 
Review Committee of COMS-TH (Ref. No.). This 
study includes 117 adult patients (18 years or above) 
with clinical or microbiological diagnosis of PTB and 

had completed the treatment for more than 1 year. 
CT scan chest of patients with history of treatment 
completion for pulmonary TB were studied. Patients 
with previous history of other lung diseases like 
chronic obstructive pulmonary disease and interstitial 
lung disease, treatment failure and multidrug resistant 
tuberculosis were excluded from the study. Data was 
collected from CT scan films of all the post tubercular 
patients who were recommended for  CT scan chest 
from other departments. Well informed, verbal 
as well as written consent was taken from all the 
study participants. Data on demographics, comorbid 
conditions, laterality, radiological sequelae on CT 
scan chest was collected in a predesigned proforma. 
CT scan chest were evaluated by two independent 
Radiologists. Radiological sequelae were evaluated 
and classified into parenchymal, pleural and 
mediastinal lesions. The data was entered and 
analyzed using SPSS 16. Percentage for qualitative 
variables of PTB sequelae was carried out.

RESULTS
A total of 117 patients under the inclusion criteria 
were included in the study. There were 68.37% 
male (n= 80) and 31.63% female (n= 37) with mean 
age of 63 years.  Complete radiological resolution 
of pulmonary tuberculosis was seen in 13 cases 
(11.11%). Residual lesions were observed in 104 
cases (88.89%).  Among the residual lesions, 57 cases 
(54.80%) were solely parenchymal, 7 cases (6.7%) 
were pleural and 3 cases (2.9%) were mediastinal 
nodes. Rest of the cases had overlap lesions, 33 cases 
(31.7%) were pleuro-parenchymal and 4 cases (3.8%) 
were mediastinal - parenchymal (Table 1).

Out of 104 patients with residual lesions, total 89 
cases (85.5%) of residual pulmonary fibrosis were 
observed. Among 89 cases, bilateral fibrosis was seen 
in 64 cases (61.5%) and unilateral in 25 cases (24%). 
Similarly, total 40 cases (38.5%) of residual pleural 
lesions was seen. Out of 40 cases, bilateral pleural 
thickening was observed in 19 cases (18.2%) and 
unilateral thickening in 8 cases (7.6%). Similarly, 3 
cases (2.8%) had pleural effusion on both sides and 
5 cases (4.8%) on unilateral side. Bilateral pleural 
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calcification was seen in 2 cases (2%) and unilateral 
on 3 cases (2.8%).

pleural sequelae. The result of this study showed that 
parenchymal involvement is the most common form 
of TB.10 This was similar to current study where,  
out of 117 patients, only 13 patients (11.11%) had 
complete resolution of the disease whereas 88.89% 
patients developed parenchymal, pleural and 
mediastinal sequelae. Parenchymal sequelae was 
the most common residuals.  Thus, the parenchymal 
involvement has to be diagnosed promptly for early 
intervention and proper management
In a retrospective study by Zubair et al., a total 
of 321 patients with a mean age of 44 years (SD 
19) were studied. They concluded that 82.8% of 
patients had post-TB radiological sequela with 
fibrosis being the most common pathology followed 
by pleural thickening.10 This was similar in current 
study, where pulmonary fibrosis  was seen as the 
most common radiological sequelae   followed by 
pleural thickening. Hatipoglu et al., had observed 
bronchiectasis in 30-60% of the patients with 
active post primary tuberculosis on HRCT chest. 
11 In present study, 24.9% of the patients had 
bronchiectasis. Cicatricial bronchiectasis followed 
by cystic bronchiectasis was observed commonly 
in the upper lobes. Tuberculous pleuritis usually get 
resolve completely even in the absence of treatment. 
12 However, in some, chronic complications may 
occur during the healing of the tuberculous lesions. 
Pleural residual lesions in the form of pleural 
thickening, pleural calcification and fibrothorax have 
been described.13  Kwon and collegues observed the 
incidence of residual pleural opacity as 68.3% (40 
out of 60 cases) on CT scan. 14 In current study, total 
residual pleural lesion was 38.5%. The incidence of 
mediastinal lymph nodes is high during childhood 
and it decreases with increasing age.15 This could 
be one of the reasons for less number of calcified 
mediastinal lymph nodes in present study as this 
study range from an age group of 18 to 92 years.
In a retrospective analysis by Deshpande et al., 
CT scan chest of 100 patients with history of 
treated pulmonary tuberculosis were observed. 
CT findings were analysed based on parenchymal, 
airway, pleural, mediastinal, and vascular sequelae 

Table 1. Distribution of the residual lesions. (n=104)
Radiological sequelae Frequency (%)
Parenchymal sequelae
Fibrosis only 32(30.7)
Bronchiectasis only 5(4.8)
Fibrosis+Bronchiectasis+Granuloma 20(19.2)
Pleural sequelae
Pleural thickening 6(5.7)
Pleural effusion 1(1.0)
Calcified mediastinal lymph nodes 3(2.9)
Pleuro-parenchymal sequelae
Fibrosis, bronchiectasis and pleural 
thickening 21(20.1)

Fibrosis and pleural effusion 7(6.7)
Fibrosis and pleural calcification 5(4.8)
Mediastinal-parenchymal sequelae
Calcified lymph nodes and fibrosis 4(3.8)

DISCUSSION
In this study, we observed that despite complete 
treatment and adequate clinical response of 
pulmonary tuberculosis, large number of patients 
are left with the residual radiological sequelae. 
Pulmonary tuberculosis with parenchymal changes 
is the most common form of tuberculosis.6 This fact 
corroborates with observation of maximum number 
of residual parenchymal changes in current study. 
The long-term effect of these sequelae is pulmonary-
related symptoms like dyspnoea and  cough, thus 
negatively affecting  health-related quality of 
life.7,5   Up to 40% of the patients with post primary 
tuberculosis showed a marked pulmonary fibrosis 
manifesting as atelectasis of the upper lobe with 
retraction of hilum and mediastinal shift towards the 
fibrotic lung.8, 9 Similar findings were observed in 
present study where total 85.5% of the patients had 
pulmonary fibrosis. 
Gohar Ali et al., conducted an observational study at 
a tertiary care center in Pakistan for post TB sequelae 
in patients treated successfully for TB. The study 
showed that, out of 155 patients, only 11patients (9%) 
had complete resolution of the disease, whereas 91% 
patients developed post treatment parenchymal and 
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of PTB. Parenchymal sequelae included fibrosis 
with architectural distortion and volume loss (90%), 
cavities (21%) and tuberculomas (54%). Airway 
involvement was noted as bronchiectasis (77%) 
and bronchial stenosis (4%).16 Lee et al., concluded 
that micronodules are useful diagnostic sign of 
tuberculosis and these were found in 100 % patients 
and persisted in 75% of patients after treatment. 
Micronodules on CT scans denoted inflammatory 
lesions in bronchioles. They noted cavities in 73% 
of patients and persisted in 35% of patients after 
treatment.17 Similarly, in present study, we noted 
cavities in 17% of the patients. Possibly, in those 
cases which did not show any residual changes 

on radiography after treatment, the lesions healed 
before necrosis  developed.18

CONCLUSIONS
Post TB radiological sequelae in this study population 
is high. They cause pulmonary dysfunction and 
increase pulmonary-related deaths, thus adversely 
affecting the quality of life. Based on findings of 
this study, further research can be done to design 
a management protocol in post-TB patients with 
sequelae.

Conflict of interest: None

Funding: None

REFERENCES
1.	 Goletti D, Meintjes G, Andrade BB, Zumla A, 

Lee SS. Insights from the 2024 WHO Global 	
Tuberculosis Report–More Comprehensive 
Action, Innovation, and Investments required 
for a	 chieving WHO End TB goals. Int J 
Infect Dis. 2025;150.  [Google Scholar]

2.	 Basnet R, Hinderaker SG, Enarson D, Malla P, 
Mørkve O. Delay in the diagnosis of tuberculosis 
in Nepal. BMC Public Health. 2009;9:1–5. 
[Google Scholar]

3.	 Khan R, Malik NI, Razaque A. Imaging of 
pulmonary post-tuberculosis sequelae. Pakistan 
J Med Sci. 2020;36(1):S75. [DOI]

4.	 Menon B, Nima G, Dogra V, Jha S. Evaluation 
of the radiological sequelae after treatment 
completion in new cases of pulmonary, pleural, 
and mediastinal tuberculosis. Lung India. 
2015;32(3):241–5. [DOI]

5.	 Thoker ZA, Madan K, Mittal S, Tiwari P, Shah 
TH, Mohan A, et al. Clinical Profile and Quality 
of Life of Patients With Post-pulmonary 
Tuberculosis Sequelae Presenting to a Tertiary 
Care Hospital. Cureus. 2023;15(3). [DOI]

6.	 Organization WH. World Health Organization 
Global Tuberculosis Report 2020. World Heal 
Organ. 2020;232. [LINK]

7.	 Govindaswamy S, Jaganathan V, Nazeer M, 
Ravichandran S, Balasubramaniyam S. Impact 

of post-pulmonary Tuberculosis sequelae and its 
management in a tertiary care facility in South 
India. Indian J Tuberc. 2025;72:S75–9. [DOI]

8.	 Van Dyck P, Vanhoenacker FM, Van den Brande 
P, De Schepper AM. Imaging of pulmonary 
tuberculosis. Eur Radiol. 2003;13:1771–85. 
[Google Scholar]

9.	 Palmer PES. Pulmonary tuberculosis—usual 
and unusual radiographic presentations. In: 
Seminars in roentgenology. Elsevier; 1979. p. 
204–43. [DOI]

10.	 Ali MG, Muhammad ZS, Shahzad T, Yaseen A, 
Irfan M. Post tuberculosis sequelae in patients 
treated for tuberculosis: An observational study 
at a tertiary care center of a high TB burden 
country. Eur Respiratory Soc; 2018. [DOI]

11.	 Hatipoğlu ON, Osma E, Manisali M, Uçan 
ES, Balci P, Akkoçlu A, et al. High resolution 
computed tomographic findings in pulmonary 
tuberculosis. Thorax. 1996;51(4):397–402. 
[Google Scholar]

12.	 MD SD, Good RA, DMD P. DIAGNOSIS OF 
DISEASES OF THE CHEST. By RG Fraser 
and JAP Pare. Volume 2 (Pp. xv+ 657-1297. 
Illustrated.£ 18.00). Philadelphia, London 
and Toronto. Saunders and Eastbourne. Holt-
Saunders 1978. [Google Scholar]

13.	 Choi J-A, Hong KT, Oh Y-W, Chung MH, 
Seol HY, Kang E-Y. CT manifestations of late 

https://www.ijidonline.com/article/S1201-9712(24)00400-4/fulltext
https://link.springer.com/article/10.1186/1471-2458-9-236
http://10.12669/pjms.36.ICON-Suppl.1722
http://10.4103/0970-2113.156233
http://10.7759/cureus.36354

https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Organization+WH.+World+Health+Organization+Global+Tuberculosis+Report+2020.+World+Heal+Organ.+2020%3B232&btnG=
https://doi.org/10.1016/j.ijtb.2024.10.008
https://link.springer.com/article/10.1007/s00330-002-1612-y
https://doi.org/10.1016/0037-198X(79)90007-5
 https://doi.org/10.1183/13993003.congress-2018.PA2745
https://thorax.bmj.com/content/51/4/397.short
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=MD+SD%2C+Good+RA%2C+DMD+P.+DIAGNOSIS+OF+DISEASES+OF+THE+CHEST.+By+RG+Fraser+and+JAP+Pare.+Volume+2+%28Pp.+xv%2B+657-1297.+Illustrated.%C2%A3+18.00%29.+Philadelphia%2C+London+and+Toronto.+Saunders+and+Eastbourne.+Holt-Saunders+1978&btnG=


JCMS | Vol-21 | No.4 | Oct-Dec 2025414

Adhikari et al. Post-Tuberculosis Radiological Sequelae in Patients Treated for Pulmonary ..

sequelae in patients with tuberculous pleuritis. 
Am J Roentgenol. 2001;176(2):441–5. [DOI]

14.	 Kwon J-S, Cha S-I, Jeon K-N, Kim Y-J, Kim 
E-J, Kim C-H, et al. Factors influencing residual 
pleural opacity in tuberculous pleural effusion. 
J Korean Med Sci. 2008;23(4):616–20. [DOI]

15.	 Agrons GA, Markowitz RI, Kramer SS. 
Pulmonary tuberculosis in children. In: 
Seminars in roentgenology. Elsevier; 1993. p. 
158–72. [DOI]

16.	 Deshpande S, Joshi A, Shah A. Aftermath of 
pulmonary tuberculosis: computed tomography 

assessment. Polish J Radiol. 2020;85(1):137–
47. [Google Scholar]

17.	 Lee J-J, Chong P-Y, Lin C-B, Hsu A-H, Lee 
C-C. High resolution chest CT in patients with 
pulmonary tuberculosis: characteristic findings 
before and after antituberculous therapy. Eur J 
Radiol. 2008;67(1):100–4. [DOI]

18.	 Long R, Maycher B, Dhar A, Manfreda J, 
Hershfield E, Anthonisen N. Pulmonary 
tuberculosis treated with directly observed 
therapy: serial changes in lung structure and 
function. Chest. 1998;113(4):933–43. [DOI]

Citation: Adhikari A, Shrestha S, Acharya R, Mishra M. Post-Tuberculosis Radiological Sequelae in Patients Treated for 
Pulmonary Tuberculosis: An Observational Study. JCMS Nepal. 2025; 21(4): 410-414.


https://doi.org/10.2214/ajr.176.2.1760441
https://doi.org/10.3346/jkms.2008.23.4.616
https://doi.org/10.1016/S0037-198X(05)80105-1
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Deshpande+S%2C+Joshi+A%2C+Shah+A.+Aftermath+of+pulmonary+tuberculosis%3A+computed+tomography+assessment.+Polish+J+Radiol.+2020%3B85%281%29%3A137%E2%80%9347&btnG=
https://doi.org/10.1016/j.ejrad.2007.07.009
https://doi.org/10.1378/chest.113.4.933

