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Introduction: Tuberculosis remains a major public health problem in Senegal and, despite effective treatment, it frequently
leaves respiratory sequelae that cause chronic morbidity. This study was conducted to determine the epidemiological,
diagnostic, therapeutic and evolutionary aspects of post-tuberculosis respiratory sequelae. Methodology: Retrospective and
descriptive study including patients with post-tuberculosis respiratory sequelae followed at the Saint-Jean de-Dieu Hospital
in Thiés (Senegal). Results: Over a period of 63 months, we identified 133 cases of post-tuberculosis respiratory sequelae.
There was a male predominance (67%) with a sex ratio of 2 and an average age of 51 years. In 83% of cases, a single
episode of tuberculosis was sufficient to cause respiratory sequelae. Radiological abnormalities were mainly located in the
lung parenchyma (61%) and were bilateral in 86% of cases. The main types of abnormalities were fibrous condensation
blocks (15.03%), followed by emphysema (14.2%), pulmonary calcifications (13.53%) and fibrosis (9.02%). The
complications found mainly included aspergillosis graft (32%) and chronic pulmonary heart disease (CPC) (32%).
Conclusion: Post tuberculosis pulmonary sequelae remain common in vulnerable patients, with persistent symptoms and
varied lesions. The lack of targeted functional assessment calls for more comprehensive prospective studies.
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tuberculosis respiratory sequelae are a major public
INTRODUCTION health problem, particularly in countries with high

endemicity. International studies indicate that between
30% and 50% of patients treated for pulmonary
tuberculosis have persistent functional or radiological
abnormalities several years after the end of treatment
[4,5]. These sequelae, which include pulmonary fibrosis,
post-infectious bronchiectasis and bronchial stenosis,
have a significant impact on patients' quality of life and
functional capacity. They are characterised by
considerable clinical, functional and radiological
heterogeneity. The most common manifestations are
dyspnoea, chronic cough, sputum production and, in
some cases, haemoptysis. Paraclinically, chest X rays
and, above all, computed tomography (CT) scans show
fibrotic ~ sequelae, architectural distortions or
bronchiectasis, while spirometry may reveal obstructive,
restrictive or mixed syndromes, sometimes associated
with a decrease in carbon monoxide diffusion (DLCO)
[6]. The management of these respiratory sequelae is a
real challenge. The lack of systematic follow-up after

Tuberculosis (TB) remains one of the leading
causes of infectious morbidity and mortality worldwide.
According to recent reports from the World Health
Organisation (WHO), more than 10 million new cases
and nearly 1.3 million deaths were recorded in 2022,
demonstrating the persistent burden of this disease
despite the effectiveness of anti-tuberculosis treatment
[1,2]. The majority of this burden is concentrated in
Southeast Asia and sub-Saharan Africa, and Senegal is
no exception, despite ongoing efforts to strengthen
screening, treatment and follow up of patients. Beyond
active tuberculosis, a long-neglected issue is emerging:
post-tuberculosis lung disease, defined as any chronic
respiratory condition, symptomatic or not, attributable
wholly or partly to a history of treated and declared cured
pulmonary tuberculosis [3]. The growing importance
attached to this entity stems from recent data showing
that microbiological cure does not necessarily mean the
absence of sequelae or long-term morbidity. Post
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recovery leads to delayed diagnosis, while the
complexity of the sequelae requires a multidisciplinary
approach involving pulmonology, imaging, endoscopy,
respiratory rehabilitation and, in some cases, thoracic
surgery. Recent recommendations from the European
Respiratory Society (ERS) and the Union emphasise the
importance of early screening for sequelae, respiratory
rehabilitation, management of bronchiectasis and long-
term monitoring [7]. However, limited access to
specialised examinations and respiratory rehabilitation,
the lack of standardised protocols and the cost of
treatment are all obstacles to optimal management in
highly endemic settings. It is in this context that this
study was conducted with the aim of investigating the
prevalence of chronic symptoms, changes in lung
function and the impact on quality of life in this
particular population of patients with chest sequelae of
tuberculosis. The objectives of this study were to
determine the sociodemographic and diagnostic
characteristics, therapeutic outcomes and futurs
prospects of patients with post-tuberculosis respiratory
sequelae.

MATERIALS AND METHODS

We conducted a retrospective, descriptive study
in the pulmonology department of Saint-Jean de-Dieu
Hospital in Thi¢s (Senegal). The study period ran from 1
January 2019 to 31 March 2024. We included patients
with a documented history of treated and declared cured
pulmonary tuberculosis who had a chest CT scan
showing sequelae consistent with post-tuberculosis lung
disease (PTLD) and who were followed up or consulted
in the department during the study period and whose
medical records contained the necessary clinical and
radiological data. Confirmation of post-tuberculous lung
disease was based on the presence of at least one
characteristic radiological sequela on chest CT scan:
fibrosis, architectural distortion, post infectious
bronchiectasis,  bronchial  stenosis,  pulmonary
calcifications, cavitation, post tuberculous emphysema
or residual cavities. We did not include patients with
active tuberculosis at the time of the scan, those with

previous pulmonary lesions unrelated to TB (interstitial
lung disease, post-infectious sequelae not related to TB,
COPD of non-post-TB origin), or incomplete records,
particularly in the absence of CT scans. Exhaustive
sampling was applied to all patients who strictly met the
above criteria in order to minimise selection bias and
ensure the reproducibility of the results. Data were
extracted from medical records and CT reports using a
standardised data collection form. The socio-
demographic, diagnostic, therapeutic and evolutionary
parameters to be studied were transcribed onto a pre-
established collection form completed after consultation
of the medical records. The data were entered using
KOBOTOOLBOX version 2.02.12 and Microsoft Excel
version 2016 software. Quantitative variables were
described according to their position and dispersion
parameters. Qualitative variables were expressed as
proportions.

RESULTS

During our study, we analysed a total of 133
medical records from patients treated at Saint-Jean de
Dieu Hospital. A male predominance (67%) was noted
with a sex ratio of 2 (Fig. 1). The average age of patients
was 51 years, ranging from 16 to 85 years, with a median
age of 53 years. The most represented age group was 61
to 81 years, accounting for 36.4% of patients. More than
half of the patients were married (71%), while single
people accounted for 19% of cases. More than half of the
patients were not in employment (53.03%), while
farmers accounted for 10.61% and manual workers for
9.09%. The majority of patients (68%) had a low
socioeconomic status, 26% had an average status, and
6% were considered to have a high status. The majority
of patients (41%) had never attended school, 23% had
completed middle school, 18% had completed primary
school, 15% had completed secondary school, 2% had a
university degree, and 1% had attended Koranic school.
Toxic habits were present in 52.3% of patients, with 42%
of them being smokers, 5% consuming cannabis, and a
significant percentage consuming alcohol.

Figure 1: Distribution by gender
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In addition, 32% of patients were exposed to
harmful chemicals in their work environment. The
majority of patients were being treated for pulmonary
tuberculosis, with an average delay of 5 to 10 years
between recovery from tuberculosis and diagnosis of
sequelae. A single episode of tuberculosis was sufficient
to cause sequelae in 83% of cases, while 20 patients had
at least two episodes of pulmonary tuberculosis, all in the
context of relapse. The most common functional sign
was cough, observed in 90.2% of patients, followed by
dyspnoea in 59.8% of cases. Among dyspnoeic patients,
the majority (62%) were classified as stage 2. Sputum
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was reported by 55.3% of patients, while 31.1% of them
had hemoptysis (Fig. 2). Among the latter, 56% had
moderate haemoptysis and 42% had mild haemoptysis.
The general condition of the patients was impaired, with
asthenia observed in 55.3% of cases and weight loss in
47% of patients. In terms of nutritional status, only 11%
of cases were cachectic. Among the physical respiratory
signs, condensation syndrome predominated, observed
in 59.8% of cases, followed by bronchial syndrome
(15.9%) and cavitary syndrome (12.1%). As for extra-
respiratory signs, tachycardia was the most frequently
observed, with 5.3% of cases.

55,3%
43,2%
I 3
Expectorations Douleur Hémoptysie
thoracique

SYMPTOMES PULMONAIRES FONCTIONNELLES

Figure 2: Distribution according to functional pulmonary symptoms.

Thanks to the chest CT scans performed on all
patients, the respiratory sequelae of tuberculosis were
mainly parenchymal, accounting for 61% of cases. They
were localised in 37.1% of cases and bilateral in 86%.
The right and left lungs were equally affected, with 40%
in each case. In addition, 19% of patients had a destroyed
lung. The various parenchymal sequelae mainly included
post-TB bronchiectasis and architectural distortion
(15.03%), para-cicatricial emphysema (14.2%),

pulmonary calcifications (13.53%), pulmonary fibrosis
(9.02%), large cavities (6.01%) and cavitation (2.25%),
often associated with complications such as
aspergillosis. (Table I). Bronchial involvement was
mainly dominated by bronchiectasis, found in 30.8% of
cases, and tracheal bayonet deformity in 9 patients
(6.7%). In contrast, pleural involvement was noted in
only 1.5% of cases.

Table I: Distribution according to the type of lung parenchyma involvement.

Parenchymal involvement Number | Size N=133 Y%

Post-TB DDB and architectural distortion 20 133 15,03%
Post-tuberculous emphysema 19 133 14,2%
Pulmonary calcifications 18 133 13,53%
Pulmonary fibrosis 12 133 9,02%
Large residual cavities 8 133 6,01%
Cavity 3 133 2,25%

With regard to pulmonary complications,
aspergillosis was predominant, observed in 32% of
patients, followed by bacterial superinfection of cavities
(23.5%), empyema (19.7%) and haemoptysis due to
DDB (7.6%). (Fig. 3). With regard to cardiovascular
complications, 32% of patients had chronic pulmonary
heart disease, 12% had pulmonary arterial hypertension,

and 6% had decompensated right heart failure. A total of
79 patients (60%) received medical treatment with
antibiotics, 24% received corticosteroid therapy, and 7%
underwent respiratory physiotherapy. Surgical treatment
was indicated in 13 patients (10%). However, a
significant proportion of patients (63%) were lost to
follow-up, while 37% were still alive at the time of the
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study. Among these living patients, 40% had a poor
quality of life, 51% had an average quality of life, and
only 7% had a good quality of life.
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Figure 3: Distribution according to pulmonary complications

DISCUSSION

The literature on the chest sequelac of
tuberculosis in Africa remains remarkably poor, despite
the scale of the problem in the region. Few studies have
been conducted specifically on the long-term effects of
pulmonary tuberculosis, particularly chest sequelae, in
African contexts. Developing countries, which are the
most affected, have few resources to conduct large-scale
studies, which are nevertheless essential to assess the
extent of this condition, which is likely to pose a public
health problem in the medium to long term [6]. We
collected 133 cases over a period of 63 months,
compared with Agai et al., [8], who collected 40 cases
over a period of 24 months in the radiology and
pulmonology departments of the Hassan II University
Hospital in Fez. In addition, Bah Ousmane et al. [9]
reported 103 cases over a 12-month period, observed
during consultations or hospitalisation in the
pneumophtisiology department of the Ignace Deen
National Hospital of the Conakry University Hospital.
This could explain why the pulmonology department at
Saint-Jean de Dieu Hospital is one of the most sought-
after facilities for the treatment of post-pulmonary
tuberculosis respiratory sequelac. We noted a male
predominance with a frequency of 67% and a sex ratio of
2. These results corroborate the data in the literature,
which shows that this male predominance appears to be
consistent. In most societies, men make up the majority
of the working population, which often exposes them to
certain diseases that are transmitted between humans.
The National Employment Survey in Senegal (ENES),
conducted in 2015, showed that the activity rate was
65.2% at the national level. According to the survey,
seven out of ten men of working age were economically
active [10]. The average age in our study was 51 £ 6.73

years. These results are comparable to those found by
M.F. Cissé [11], H. Haddaoui (12) and I. Badri (13), with
respective averages of 49.08, 60.5 and 62 years,
respectively. This higher frequency of sequelae in men
and in the working-age population could have a very
significant social (family) and economic impact in terms
of the suffering caused by a chronic condition, which can
be very debilitating and often requires lifelong treatment,
in the main breadwinner. The majority of our patients
(68%) belonged to a low socioeconomic status, a result
comparable to that reported by M.F. Cissé et al, [11],
who also identified a low socioeconomic status in 70%
of cases. These observations corroborate the data in the
literature, which indicate that tuberculosis has
historically been associated with poverty. Low
socioeconomic status is a major risk factor for
tuberculosis and its consequences. People living in
poverty often have limited access to quality health
infrastructure and essential medicines. Due to their
precarious financial situation, they are less likely to
consult a doctor when the first symptoms appear. This
situation is exacerbated by the indirect costs of care, such
as transport to health centres, loss of income during
treatment, or additional costs associated with specialised
examinations. Low levels of education (41%) may be
linked to low socioeconomic status, which is a
recognised risk factor for TB, as people are unaware of
the scale of the problem and its manifestations. Another
reason lies in the behaviour of people living in extreme
poverty, most of whom have lost any instinct to seek
hospital care and tend to turn to traditional healers
instead. Nearly half of our patients (42%) were smokers,
which is consistent with the results of other studies. For
example, N. Gueza [14] reported a rate of 40.74%, while
M.F. Cissé [11] found a prevalence of 52.3% and C.
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Smoking can have a significant impact on respiratory
health by causing emphysematous lesions that can
weaken the lungs, exposing the patient to infections such
as tuberculosis, which can leave significant respiratory
sequelae, including chronic respiratory failure. A single
episode of tuberculosis was sufficient to cause
parenchymal sequelae in 83% of cases. This is due to late
diagnosis of the disease, which leaves very significant
sequelae despite good therapeutic compliance over 6
months. The main complaints of patients were dominated
by cough (90.2%), particularly cough with whitish
sputum (39.7%), followed by dyspnoea (59.8%),
particularly in stages 2 and 3, with 62% and 34%
respectively. The majority of patients presented with an
altered general condition, with asthenia in 55.3% of
cases, weight loss in 47% and cachexia in 11% of cases.
These results are consistent with studies conducted by
AGAI et al., [8], where complaints were also dominated
by cough (95%), dyspnoea (80%) and haemoptysis
(62.5%). They also noted that the majority of their
patients presented with an altered general condition, with
asthenia in 55% of cases and weight loss in 50%. On
chest CT scans, the lesions were mainly located in the
lung parenchyma in 61% of cases, affecting the
respiratory tract (RT) in 37.5% of cases and the pleura in
1.5% of cases. These results are comparable to those of
the AGAI study [8], which observed 57.5% of
parenchymal sequelaec and 7.5% of pleural sequelae.
Furthermore, these data are consistent with those of M.F.
Ciss¢ et al, [11], who reported 89.8% of cases of
parenchymal sequelae. It should be noted that
parenchymal lung damage is predominant, which is
mainly explained by pulmonary tuberculosis infections
that primarily affect the lung parenchyma, targeting the
alveoli and bronchioles, which leads to acute and chronic
inflammation. This inflammation can cause local lesions,
tissue destruction and cavity formation. In our series, the
lesions were bilateral in 86% of cases, with equal
involvement of the right and left lungs (40% each),
localised in 37.1% of cases, and one lung destroyed in
19% of cases. In comparison, Jougon. J et al., [15]
observed a predominance on the right (51.13%)
compared to the left (36.36%), while M.F. Cissé ef al.,
[11] reported parenchymal involvement in 96.6% of
cases, mainly bilateral (73.3%) and diffuse (85.8%). To
avoid the respiratory sequelae of tuberculosis, awareness
campaigns on TB must be stepped up so that the disease
can be diagnosed early and a complete course of anti-
tuberculosis treatment lasting several months can be
followed to completely eliminate the tuberculosis
infection in the body [16]. In our study, pulmonary
complications were dominated by aspergillosis,
accounting for 32% of cases, residual cavities with
superinfection observed in 23.5% of cases, empyema in
19.7% of cases, and finally haemoptysis associated with
bronchial dilatation (BD) in 7.6% of cases. It was noted
that 32% of patients developed CPC, while 12% had
pulmonary arterial hypertension (PAH) and 6% had right
heart failure. These major complications are classic and
have a poor prognosis, worsening the functional and

even vital prognosis and thus altering the quality of life
of these patients with permanent dyspnoea. Due to their
often irreversible and disabling nature, they sometimes
require long-term oxygen therapy, which is very difficult
to access in our developing countries [17]. Although
sequelae such as fibrosis or bronchiectasis are mainly
structural, antibiotic treatment may be indicated in cases
of bacterial superinfections, which are common in this
context.  Their administration is  particularly
recommended in the presence of clinical signs such as
increased coughing and a change in the colour of sputum
(indicating purulence), impaired lung function or
episodes of haemoptysis. Surgery has become an
increasingly important therapeutic option for treating the
sequelae of tuberculosis, due to the severity and impact
of these sequelae on patients' health. It aims to promote
healing of tuberculosis sequelae by removing
pleuropulmonary  lesions, restoring  satisfactory
respiratory function and reintegrating the patient into
their daily activities. Respiratory physiotherapy plays an
essential role in the medical management of the thoracic
sequelae of tuberculosis, particularly in improving
respiratory  function and preventing pulmonary
complications. It promotes the drainage of bronchial
secretions, reduces the risk of secondary infections and
optimises the effectiveness of respirato. Bronchial
clearance techniques, muscle strengthening exercises
and assisted ventilation manoeuvres help to improve
lung capacity and patients' quality of life. In addition,
respiratory physiotherapy helps to maintain good chest
mobility and prevent muscle contractures, thus
promoting better adaptation to physical exertion. In cases
of respiratory disability, it is particularly important to
emphasise the imperative of stopping smoking, flu
vaccination and pneumococcal vaccination. A minimum
amount of daily physical activity, where possible in the
form of at least 30 minutes of walking per day or at least
2 hours per week, has been shown to have an impact on
improving survival. Due to its location, the Thiés region
is an additional obstacle for many patients, who struggle
to travel to consult their doctor and continue their
treatment on a regular basis, whether for consultations,
treatments, or regular follow-ups. This financial
insecurity sometimes forces them to abandon their
treatment due to a lack of sufficient resources.
Furthermore, indirect costs, such as transport expenses
and time off work, amplify these obstacles. These
economic constraints, combined with the lack of
appropriate support mechanisms, contribute directly to
an increase in the number of patients who are lost to
follow-up, thereby compromising their prognosis and
quality of life.

CONCLUSION

This study, based on the analysis of 133 cases,
shows that post-tuberculosis pulmonary sequelae remain
common several years after recovery, primarily affecting
elderly patients with low socioeconomic status who are
exposed to risk factors such as smoking or occupational
exposure. The clinical manifestations were dominated by
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cough, dyspnoea and haemoptysis, while the scan lesions
were mainly parenchymal and fibrocavitary, often
associated  with  infectious or  cardiovascular
complications. Although the study highlights an
impaired quality of life in a significant proportion of
patients, it did not specifically assess respiratory function
or quality of life according to the type of sequelae.
Prospective studies incorporating functional and
multidimensional assessment are needed to better
characterise the impact of post tuberculosis sequelae.
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