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Abstract

Background: Fiberoptic Bronchoscopy (FOB) is an essential diagnostic and therapeutic tool in respiratory medicine. While widely utilized, local
data regarding its specific usage patterns and outcomes in tertiary care are limited. This audit aimed to evaluate the indications, diagnostic yield, and
safety profile of FOB procedures performed at the National Hospital, Kandy.

Methodology: A retrospective descriptive study was conducted involving 621 patients who underwent fiberoptic bronchoscopy at the Respira-
tory and Research Unit 2 of the National Hospital Kandy between 2020 and 2024. Procedures were performed using Olympus Evis Exera III CV-190
video bronchoscopes with standard accessories (biopsy forceps, brushing, and BAL). Data regarding patient demographics, clinical indications, radi-
ological findings, bronchoscopy observations, and procedural complications were extracted from clinical records and analyzed using SPSS software.

Results: The study population comprised 621 patients, of which 70.4% (n=437) were male. The largest age cohort was the 60-79 years group,
accounting for 52.3% (n=325) of the total population. The leading indications for the procedure were suspected malignancy 33.3% (n=207), per-
sistent undiagnosed cough 31.7% (n=197), and investigation of suspected tuberculosis 11.9% (n=75). Pre-procedural imaging revealed abnormal
chest X-rays in 91.44% (n=566) of the cohort, with a statistically significant association observed between advanced age and the presence of radio-
logical abnormalities. Upon direct visualization, endobronchial abnormalities were detected in 52.8% (n=328) of the right lung and 41.2% (n=256)
of the left lung; common findings included mucosal inflammation, secretions, obstruction, and extrinsic compression. Malignancy was confirmed
in 14.2% (n=88) of patients, while bronchoalveolar lavage identified tuberculosis in 9.2% (n=57) of cases. The mean duration of symptoms prior
to bronchoscopy was longest for weight loss (8.63 weeks) and persistent undiagnosed cough (8.41 weeks), followed by shortness of breath (7.74
weeks) and loss of appetite (7.40 weeks), indicating delayed clinical presentation. The procedure demonstrated a high safety profile; while minor
complications (primarily mild bronchospasm and minor bleeding) occurred in 11.6% (n=72) of patients, there were zero reported cases of proce-
dure-related mortality, significant hemoptysis, pneumothorax, or respiratory failure.

Conclusions: Fiberoptic bronchoscopy remains a safe and high-yield diagnostic procedure in this setting, playing a critical role in the diagnosis
of lung malignancy and pulmonary tuberculosis. The findings highlight the necessity of prioritizing this investigation for elderly patients presenting
with radiological abnormalities to ensure early diagnosis and management.
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Introduction biopsy, bronchial brushing, and Bronchoalveolar Lavage (BAL),
which are critical for the management of a wide spectrum of
pulmonary diseases. In the context of Sri Lanka, the dual burden
of communicable and non-communicable respiratory diseases

Fiberoptic Bronchoscopy (FOB) has revolutionized the
practice of respiratory medicine since its introduction in the late
1960s. It remains the gold standard for the direct visualization
of the tracheobronchial tree, serving as an indispensable tool
for both diagnostic and therapeutic purposes. The procedure is
minimally invasive and allows for the collection of pathological and
microbiological samples through techniques such as endobronchial

presents a unique diagnostic challenge. The incidence of bronchial
carcinomaisrising, necessitating prompttissue diagnosis for staging
and management. Simultaneously, Pulmonary Tuberculosis (PTB)
remains a significant public health concern, where bronchoscopy
plays a vital role in diagnosing smear-negative cases. Furthermore,
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the evaluation of non-specific symptoms such as persistent
undiagnosed cough, hemoptysis, and unexplained radiological
opacities frequently relies on bronchoscopy assessment to exclude
endobronchial pathology and take appropriate sampling.

Despite the widespread use of FOB in tertiary care settings,
rigorous auditing of procedural outcomes is essential to maintain
quality assurance and patient safety. International guidelines
emphasize the importance of monitoring indications, diagnostic
yields, and complication rates to ensure services align with global
standards. However, there is a paucity of recently published data
regarding the specific utilization patterns and safety profiles of
bronchoscopy in the Central Province of Sri Lanka. Therefore, this
study was conducted to audit fiberoptic bronchoscopy procedures
performed at the National Hospital, Kandy. The primary objective
was to retrospectively analyses the clinical indications, procedural
details, bronchoscopy findings, diagnostic yield and complications.
Additionally, the study aimed to ascertain the relationships
between these bronchoscopy findings and patient demographics,
radiological presentations, and referral indications to identify
significant clinical associations in this population.

Methodology

A retrospective descriptive study (audit) was conducted at
the Respiratory and Research Unit-2 of the National Hospital,
Kandy, a tertiary care referral center in Sri Lanka. The study period
spanned four years, from January 2020 to December 2024. The
study population comprised all patients who underwent elective
or emergency fiberoptic bronchoscopy at the unit during the study
period. A total of 621 procedures were included in the final analysis.
Patients with incomplete medical records or missing procedural
data were excluded from the study.

Data were retrospectively retrieved from the unit's
endoscopy registry, Bed Head Tickets (BHTs), and pathology
records using a structured data extraction form. The variables
collected encompassed demographic characteristics (age
and gender) and the primary clinical indications for referral,
such as persistent undiagnosed cough, hemoptysis, suspected
malignancy, or suspicion of tuberculosis. Radiological data were
extracted regarding abnormalities observed on pre-procedural
Chest X-rays (CXR) and Computed Tomography (CT) scans. The
study instrument included a mandatory pre-procedural safety
checklist (recording hemoglobin, platelet counts, clotting time,
and written consent), a systematic anatomical assessment of the
tracheobronchial tree (larynx, trachea, carina, and specific lobar

segments), and documentation of the specific sampling modalities

Copyright© Madegedara RMD

employed (bronchoalveolar lavage, bronchial washing, brushing,
or biopsy). Procedural outcomes were documented, specifically
visualized bronchoscopy pathologies including endobronchial
masses, mucosal inflammation, anatomical distortions, or normal
airways. Furthermore, all intra-operative and immediate post-
operative adverse events were recorded and categorized into
minor complications (e.g., transient desaturation, minor bleeding
requiring no intervention) or major complications (e.g., severe
hemorrhage, pneumothorax). Diagnostic yield was defined as the
proportion of bronchoscopy procedures that resulted in a definitive
diagnosis based on histopathology, microbiological analysis, or
cytology findings obtained during fiberoptic bronchoscopy. Data
was entered and analyzed using SPSS (Statistical Package for the
Social Sciences) software. Descriptive statistics were utilized to
summaries demographic data and frequencies of indications and
outcomes. Categorical variables were expressed as percentages.
The Chi-square test was employed to assess the association between
patient age, radiological abnormalities, and bronchoscopy findings.
A p-value of <0.05 was considered statistically significant. Ethical
clearance was obtained from the hospital’s ethical committee.

Results
Study Population and Demographics

A total of 621 patients underwent fiberoptic bronchoscopy
during the study period (2020-2024). The demographic analysis
revealed a predominant distribution of older adults, consistent
with the typical age of onset for bronchial malignancy and chronic
respiratory diseases. The largest age cohort was the 60-79 years
group, accounting for 52.3% of the total population. This was
followed by the 40-59 years group. Patients at the extremes of age
(18-39 years and >80 years) represented smaller fractions of the
study population. This age distribution aligns with the increasing
prevalence of suspected malignancy and chronic lung pathologies
in the elderly (Table 1, Figures 1, 2).

Table 1: Demographic Distribution of the Study Population (n=621).

Characteristic Category Frequency (n) Percentage (%)
Age Groups 18 - 39 Years 61 9.8%
40 - 59 Years 209 33.7%
60 - 79 Years 325 52.3%
>80 Years 26 4.2%
Gender Male 437 70.4%
Female 184 29.6%
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Indications for Bronchoscopy

The clinical indications for fiberoptic bronchoscopy were
categorised based on the primary referral reason. As summarized in
Table 2, Figure 3, the leading indication was suspected malignancy,
which accounted for 33.3% (n=207) of the total procedures. This
reflects the unit’s role as a tertiary referral center for evaluating
suspicious radiological opacities. Persistent undiagnosed cough
refractory to conventional medical therapy was the second most
common indication, representing 31.7% (n=197) of the cohort. The
investigation of suspected Tuberculosis (TB), particularly in smear-
negative cases or those requiring Bronchoalveolar Lavage (BAL)
for confirmation, accounted for 11.9% (n=75). The remaining
indications included investigation of hemoptysis, unexplained
dyspnea, and recurrent pneumonia.

Table 2: Primary Indications for Fiberoptic Bronchoscopy (n=621).

Indication Frequency (n) | Percentage (%)

Suspected Malignancy (Tumor) 207 33.3%
Chronic Cough 197 31.7%
Suspected Tuberculosis (TB) 75 11.9%
Hemoptysis 43 6.8%
Unresolving Pneumonia 42 6.8%
Bronchiectasis 35 5.6%
Fungal Infections 11 1.8%
Interstitial Lung Disease (ILD) 4 0.6%
Others 7 0.5%

Total 621 100.0%
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Radiological Evaluation

Chest radiography was the primary screening modality,
performed in 99.7% of the study population (Figure 4). Of these,
91.44% (n=566) exhibited pathological findings. Consistent with

the leading referral indication of suspected malignancy, radiological
evidence of a mass or tumor was observed in 30.3% (n=207)
of participants. Other common findings included infiltrates and
consolidations indicative of infective or inflammatory etiologies.
Conversely, 8.6% (n=53) of patients had normal chest radiographs
(Figure 5).
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Computed Tomography (CT) of the chest was utilized in a
subset of patients (13.4%, n=83). Among those who underwent
CT imaging, 84.3% (n=70) revealed abnormalities. CT imaging
demonstrated a higher yield for characterizing pathology, with
45.7% (n=32) of scans identifying pulmonary masses or tumors.
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Additionally, 20.0% (n=14) of CT scans revealed infiltrates, while
distinct patterns such as ground-glass opacities and fibrosis were
identified in patients with suspected Interstitial Lung Disease (ILD)
(Figures 6,7 & Table 3).
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Figure 7: Abnormal CT Findings of the Patients (n=70). )
Table 3: Radiological Evaluation and Findings of the Study Population.
Variable Frequency (n) Percentage (%)
Chest Radiography (CXR) (N=621)
Status
Performed 619 99.7
Not performed 2 0.3
Evaluation (among performed) (n=619)
Normal 53 8.6
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Abnormal 566 91.4

Abnormal CXR Findings* n=566
Mass/Tumor 207 30.3
Infiltrate 89 14.3
Consolidation 64 10.1
Reticular Nodular Shadow 62 10.0
Cavitary lesion 88 14.2
Atelectasis 26 4.2
Pleural Effusion 19 31
Abscess 11 1.8

CT Chest (N=621)

Status

Performed 83 13.4
Not performed 538 86.6

Evaluation (among performed) (n=83)
Normal 13 15.7
Abnormal 70 84.3

Abnormal CT Findings** (n=70)
Mass/Tumour 32 45.7
Infiltrate/Tree-in-bud 14 20.0
Bronchiectasis 7 10.0
Ground Glass Appearance 5 7.1
4 5.7
Cavitatory lesion 3 4.3
Consolidation 3 43
Fibrosis 1 1.4
Atelectasis 1 1.4
Pleural Effusion 1 1.4
Abscess 0 0.0

Note: *Percentages for CXR findings are calculated based on the total study population (N=621).

**Percentages for CT findings are calculated based on those with abnormal CT scans (n=70).

Bronchoscopy Findings and Diagnostic Yield

Table 4: Distribution of Macroscopic Bronchoscopy Findings.

Macroscopic Observations

Direct bronchoscopy visualization revealed that a significant

Finding

Right Lung (%)

Left Lung (%)

proportion of patients had anatomically normal airways (47.2%

Normal

293 (47.2%)

365 (58.8%)

in the right lung and 58.8% in the left). However, pathological
changes were frequently identified. Airway obstruction was

Partial Obstruction

160 (25.8%)

136 (21.9%)

the most common abnormality, observed in 25.8% of the right

bronchial tree and 21.9% of the left. Thick secretions were noted

in 18 cases (2.9%) on the right and 9 cases (1.4%) on the left.

Signs of malignancy, such as masses or tumours, were identified in

8.9% of the right lung and 6.0% of the left. Additionally, external

compression was identified in 3.5% of cases on the right side and

Inflamed Mucosa 66 (10.5%) 58 (9.2%)

Mass / Tumor 58 (8.9%) 37 (6.0%)

External Compression 22 (3.5%) 2 (0.3%)

Thick Secretion 18 (2.9%) 9 (1.4%)

Total obstruction 4 (0.6%) 14 (2.3%)
Total 621 621

0.3% on the left (Table 4, Figure 8).
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Sampling Modalities

The selection of sampling techniques was dictated by the gross

findings. Bronchoalveolar Lavage (BAL) was the predominant
sampling method, utilized in 80.8% (n=503) of cases as the

sole modality, particularly for suspected infections. Combined
modalities were used for visible lesions, with 18.4% (n=114) of
patients undergoing BAL plus Endobronchial Biopsy, and 0.6%
(n=4) undergoing BAL plus Transbronchial Biopsy.

Histopathological and Microbiological Yield

The diagnostic yield varied by the type of sample obtained.

a) Biopsy Yield: Histopathological examination of
endobronchial biopsies provided the highest diagnostic yield.
Biopsies were performed in 120 patients, of which 104 (86.7%)
yielded definitive pathological diagnoses, including malignancy

(n=88) and fungal infection (n=16), while 16 samples (13.3%)

Table 5: Diagnostic Yield by Sampling Method.

demonstrated normal histology, demonstrating a high utility
for definitive tissue diagnosis.

b) BAL Yield: BAL analysis was crucial for infectious
etiology. Bronchoalveolar lavage (BAL) was performed in 503
patients, with microbiological analysis establishing a diagnosis
in 126 cases (25.0%). BAL identified tuberculosis in 57 patients
(9.2%), pyogenic bacterial infections in 39 patients (6.3%), and
fungal infections in 30 patients (4.8%).

c) Cytology: Cytological analysis of bronchial washings
(n=621) was predominantly inflammatory (59.4%, n=369),
with atypical cells detected in 10.5% (n=65) and malignant
cells confirmed in 0.8% (n=>5) of patients.

These findings highlight the complementary diagnostic

roles of histopathology, microbiological analysis, and cytology in
establishing definitive pathological or microbiological diagnoses
through fiberoptic bronchoscopy (Table 5, Figures 9-11).

Sample Type Diagnosis / Finding Frequency (n) Percentage (%)
Biopsy Abnormal / Malignant 88 14.2%
Fungal / Mucormycosis 16 2.6%
Normal Tissue 16 2.6%
Biopsy Not Taken 501 80.7%
BAL Analysis Tuberculosis (TB) 57 9.2%
Pyogenic (Bacterial) 39 6.3%
Fungal 30 4.8%
Inflammation 10 1.6%
Normal 485 78.1%
Cytology Inflammatory Smear 369 59.4%
Atypical Cells 65 10.5%
Abnormal / Malignant 5 0.8%
Normal 182 29.3%
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Safety Profile and Complications

The audit demonstrated a favorable safety profile for fiberoptic
bronchoscopy procedures performed within the unit. While minor
adverse events were noted, the incidence of severe complications
was negligible. Major complications, defined as conditions
requiring escalation of care or interventional management, such
as tension pneumothorax, respiratory failure, hemothorax, or
tracheal injury, were absent. There were zero recorded incidences
of these life-threatening events. The overall adverse event rate was
11.6% (n=72), predominantly driven by mild, transient respiratory
symptoms.

Copyright© Madegedara RMD

most common adverse event, but was largely minor. Mild
bronchospasm occurred in 10.0% (n=62) of patients; these
episodes were transient and self-limiting. One patient (0.2%)
experienced moderate bronchospasm requiring medical
management. Importantly, there were no cases of severe
bronchospasm recorded.

b) Bleeding: Minor hemorrhage was observed in 9 patients
(1.4%), involving small-volume bleeding from biopsy or
brushing sites. These cases resolved spontaneously or with
local cold saline/adrenaline instillation.

88.4% (n=549) of the study population

Consequently,

a) Bronchospasm: Respiratory reactivity was the underwentthe procedure with no complications or adverse events
(Table 6, Figure 12).
Table 6: Incidence of Procedural Complications (n=621).
Complication / Event Frequency (n) Percentage (%)
No Complications 549 88.4%
Mild Bronchospasm 62 10.0%
Bleeding 9 1.4%
Moderate Bronchospasm 1 0.2%
Severe Bronchospasm 0 0.0%
Pneumothorax 0 0.0%
Hypoxia 0 0.0%
Respiratory Failure 0 0.0%
Tracheal Injury 0 0.0%
Hemothorax 0 0.0%
Total 621 100.0%
( N
Mo Complications (88.4%)
Mild Bronchospasm (10.0%)
= Heeding (14%)
E Moderate Bronchospasm (0.2%)
g Figure 12: Distribution of Procedural Complications of the Patients. )

Clinical Correlations and Symptom Analysis
Statistical Associations

Further statistical analysis was conducted to evaluate the
relationship between patient demographics and diagnostic
outcomes. There was a highly significant positive association
between advanced age and the diagnostic yield of histological
sampling. Older patients were significantly more likely to have

positive findings on Endobronchial Biopsy (p<0.001) and
Bronchoalveolar Lavage (BAL) (p=0.018), reflecting the higher
prevalence of malignancy and complex infections in the elderly
cohort. Similarly, abnormal findings on CT Chest were statistically
more frequent in older age groups (p=0.03). Conversely, risk
assessment analysis demonstrated that there was no statistically
significant association between patient age and the incidence
of procedural complications (p=0.956). This finding reinforces
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the safety of fiberoptic bronchoscopy as a diagnostic modality
for elderly patients when performed under standard monitoring
protocols.

Symptom Duration Analysis

Analysis of the clinical history revealed significant delays
between symptom onset and the diagnostic procedure. The mean
duration of symptoms prior to bronchoscopy was highest for loss
of weight (mean = 8.63) followed by patients presenting with
persistent undiagnosed cough (mean = 8.41 weeks), shortness
of breath (mean = 7.74 weeks) and loss of appetite (mean = 7.40
weeks). Patients presenting with fever had a shorter pre-procedural
interval (mean = 5.17 weeks), likely due to the acute nature of
infectious presentations prompting earlier referral (Table 7).

Discussion
Overview of Findings

This retrospective audit of 621 Fiberoptic Bronchoscopy (FOB)
procedures performed at the National Hospital Kandy establishes
the procedure as a safe, high-yield diagnostic tool within the Sri
Lankan tertiary care setting. The demographic profile of the study
population, predominantly male (70.4%) and elderly (52.3%
aged 60-79 years), mirrors the global epidemiological patterns of
bronchial malignancy and chronic respiratory diseases.

This male predominance aligns with regional data, such as the
audit by Toori et al. in Pakistan, which reported a male population
of 78% with a mean age of 48.8 years [1]. In contrast, Lyimo et al. in
Tanzania observed an equal gender distribution (male: female ratio
1:1) with a median age of 58 years, likely reflecting differing referral
patterns for infectious versus malignant etiologies in that setting
[2]. Larger international multicenter studies, such as Faccio Longo et
al. (Italy), reported a male predominance of 60.6% with a mean age
of 57 + 16 years, closely resembling our own cohort [3]. Similarly,
Madhavan et al. in South India reported a male percentage of 58.4%
in their general bronchoscopy population [4]. For instance, the
Indian Bronchoscopy Survey involving 669 bronchoscopists across
multiple centres reported a predominance of adult male patients
undergoing bronchoscopy procedures, reflecting the epidemiology
of respiratory diseases in the region [5]. Our findings validate the
unit’s adherence to international safety standards, demonstrating
a complication rate comparable to these large-scale global cohorts.

Patterns of Indications and Disease Burden

The primary indications for bronchoscopy in this cohort were
suspected malignancy (33.3%) and persistent undiagnosed cough
(31.7%). This distribution reflects a “mixed-burden” epidemiology
characteristic of South Asia. Our malignancy referral rate aligns
with findings from other regional audits, such as those reported
by Toori et al. in Pakistan, where diagnostic sampling for suspected
neoplasm was a leading indication [1]. However, our data contrasts
with recent findings from Tanzania by Lyimo et al., where persistent
cough accounted for the vast majority (82.1%) of indications, and
malignancy was lower [2].

Large regional surveys further support these findings.
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The Indian Bronchoscopy Survey reported that bronchoscopy
is commonly performed for the evaluation of suspected lung
malignancy, persistent cough, and unexplained radiological
abnormalities [5]. In addition, bronchoscopy procedures remain
central to the diagnostic pathway for lung cancer, as emphasized
in international clinical guidelines for lung cancer diagnosis and
staging [6]. The higher proportion of suspected malignancy in
our cohort likely reflects the National Hospital Kandy’s role as a
specialized referral center for radiological abnormalities, rather
than a primary filter for non-specific respiratory symptoms.

The Role of Bronchoscopy in Tuberculosis

In regions where tuberculosis remains endemic, bronchoscopy
plays an important role in diagnosing smear-negative pulmonary
tuberculosis. In the present study, Bronchoalveolar Lavage (BAL)
confirmed tuberculosis in 9.2% of cases. Similar findings have
been reported in several regional studies where BAL significantly
improved diagnostic confirmation in smear-negative patients.
This aligns with findings from other developing nations; for
example, Toori et al. reported tuberculosis in 38.16% of abnormal
bronchoscopy findings in their audit [1], while Lyimo et al.
documented microbiological confirmation of tuberculosis in 4.7%
of bronchoscopy procedures [2]. Bronchoscopy-guided sampling
techniques such as BAL, bronchial washings, and biopsy have been
widely recommended for patients with persistent radiological
abnormalities when sputum studies are negative [7].

The high yield of Bronchoalveolar Lavage (BAL) in our study
(9.2% for smear-negative cases) further supports its utility. This
is consistent with regional data suggesting that bronchoscopy
is an indispensable tool for smear-negative patients who fail
to produce sputum or have non-specific radiological findings.
By securing an early microbiological diagnosis, we can prevent
unnecessary empirical anti-tuberculosis treatment and its
associated hepatotoxicity, while also avoiding delays in diagnosing

malignancies that may mimic tuberculosis radiologically [8].
Safety Profile and Risk Factors

A pivotal finding of this audit is the excellent safety profile of
the unit. The overall complication rate was 11.6% (n=72), with
zero procedure-related mortalities and no major complications
recorded. This performance is well within the benchmarks set by
the BTS Guidelines (Du Rand et al.), which cite a major complication
rate of <1% for routine diagnostic bronchoscopy [9]. Furthermore,
our rate of clinically significant complications compares favorably
with the multicenter prospective study by Facciolo Ngo et al
(Italy), which reported a complication rate of 1.08% across 20,986
procedures4.

Studies from other regions have also confirmed the overall
safety of bronchoscopy when performed by trained personnel
in appropriately equipped centres10 [10]. In our cohort, when
excluding minor, transient physiological reactions (such as mild
bronchospasm), the incidence of complications requiring medical
intervention or resulting in procedural modification was 1.6%
(n=10). This slight variance is likely attributable to sample size
differences rather than procedural safety, confirming that our
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standard of care aligns with international benchmarks. The absence
of major life-threatening events in our study further mirrors the
safety profile established by Faccio Longo et al.

Crucially, our analysis revealed no statistically significant
association between patient age and procedural complications
(p=0.956). This aligns with the prospective risk-adjusted analysis
by Ernst et al, which demonstrated that age is not an independent
predictor of adverse outcomes when comorbidities are managed
[11]. This finding is clinically significant, confirming that advanced
age (>80 years) should not be a deterrent for invasive investigation.

Sedation and Patient Comfort

Our successful completion rate suggests effective sedation
and airway management protocols. While local anesthesia alone is
utilized in some resource-limited settings, the impact of sedation
on patient tolerance in adults remains a critical consideration in
our region. Previous studies have demonstrated that conscious
sedation improves patient comfort and procedural tolerance
without significantly increasing complication rates.

Madhavan et al. demonstrated that bronchoscopist-directed
sedation significantly improved patient comfort scores during
bronchoscopy procedures [11]. Similarly, other studies have
emphasized that adequate sedation improves patient satisfaction
and willingness to undergo repeat procedures [12]. Our findings
of high procedure completion rates and low complication rates
suggest that current sedation protocols in our unit are effective and
safe.

Diagnostic Yield and Limitations of Conventional
Bronchoscopy

Our analysis demonstrated a highly significant positive
association between advanced age and positive histological findings
(p<0.001). This observation likely reflects the increased prevalence
of lung malignancy among older populations. However, a limitation
of conventional white-light bronchoscopy is its reduced sensitivity
for small peripheral lesions compared to central masses. Advanced
techniquessuchasElectromagnetic Navigation Bronchoscopy (ENB)
have been shown by Herth et al. to significantly increase diagnostic
yield in peripheral lung lesions without increasing complication
rates [13]. Similarly, interventional pulmonology is increasingly
evolving toward these image-guided bronchoscopy techniques
[14,15]. Modern lung cancer diagnostic guidelines emphasize
the importance of bronchoscopy tissue sampling for establishing
histological diagnosis and staging of lung malignancies [6,16].
Endobronchial ultrasound-guided transbronchial needle aspiration
has also demonstrated high diagnostic accuracy for mediastinal
staging and tissue acquisition in lung cancer patients [17]. More
recently, international consensus statements have highlighted
the need for standardized definitions of diagnostic yield when
evaluating bronchoscopy outcomes. The American Thoracic Society
recommends uniform reporting criteria to improve comparability
between bronchoscopy studies and facilitate evidence-based
evaluation of emerging diagnostic technologies [18].
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However, the study was conducted in a setting with specific
infrastructural constraints regarding cross-sectional imaging.
Unlike centers where Computed Tomography (CT) is routine,
limited accessibility and resource constraints in our setting meant
that Chest Radiography (CXR) remained the primary screening
modality, CT was performed in only a subset of patients.

Symptom Duration and Delayed Presentation

Patients presented with persistent undiagnosed cough and
weight loss for an average of 8.6 weeks and 8.4 weeks, respectively,
prior to the procedure. This two-month diagnostic interval
represents a critical delay. Unlike hemoptysis (mean 3.9 weeks),
which acts as an “alarm symptom” prompting earlier referral,
constitutional symptoms may be tolerated by patients or treated
empirically for too long at the primary care level.

Conclusions

This audit confirms that Fiberoptic Bronchoscopy (FOB) at the
National Hospital Kandy is a highly effective and safe diagnostic
modality, meeting international standards for procedural
safety. Bronchoscopy demonstrated high diagnostic utility,
particularly through endobronchial biopsy for malignancy and
bronchoalveolar lavage for infectious etiologies. When excluding
minor, self-limiting physiological reactions, the rate of clinically
significant complications stood at 1.6%, with no procedure-related
mortalities. This low incidence of significant morbidity validates
the unit’s current operational protocols and technical expertise,
demonstrating that conventional bronchoscopy remains a safe and
effective diagnostic tool in our setting.

The study highlights a significant burden of bronchial
malignancy and tuberculosis within the referral population.
Importantly, advanced age was identified as a strong predictor of
positive diagnostic yield but was not associated with an increased
risk of complications. This supports the continued and aggressive
use of bronchoscopy for investigating radiological abnormalities in
the elderly, a demographic often viewed as high-risk.

However, the diagnostic pathway is currently hindered by
significant pre-procedural delays. The finding that patients
experience symptoms such as persistent undiagnosed cough and
weight loss for an average of two months prior to investigation
suggests missed opportunities for early diagnosis. While the
procedure itself is efficient, the timeline to referral remains a
critical bottleneck in the management of respiratory malignancies
in this setting.

Recommendations

Based on the findings of this study, the following
recommendations are proposed to improve patient outcomes and
service delivery:

1) TB Diagnostic Algorithm: The high yield of
Bronchoalveolar Lavage (BAL) in diagnosing smear-negative
tuberculosis (9.2%) supports its routine inclusion in the
diagnostic algorithm. BAL should be mandatory for all patients
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with unexplained radiological infiltrates who remain sputum
smear-negative.

2) Earlier Referral Protocols: Given the average delay
of over 8 weeks for patients presenting with persistent
undiagnosed cough and weight loss, sensitization programs
should be conducted for primary care practitioners. Protocols
should be established to expedite referral for bronchoscopy in
any patient over 40 years of age with respiratory symptoms
persisting beyond 4 weeks, regardless of chest X-ray findings.

3) Implementation of National Protocols and Safety
ChecKlists: To ensure uniformity and patient safety across all
centers, a standardized National Protocol for bronchoscopy
should be developed. This should include the mandatory use of
the WHO/ BTS Safety Checklist (modified for endoscopy) prior
to every procedure to minimize errors and maintain the unit’s
high safety profile.

4) Regular Re-audits: Continuous quality improvement
is essential. Regular re-audits should be institutionalized to
monitor adherence to safety standards, track diagnostic yields,
and identify emerging trends in disease epidemiology or
procedural complications.

5) Adoption of Advanced Technology: While conventional
bronchoscopy showed high yield for central lesions, the
diagnostic limitations for peripheral nodules warrant the
Ultrasound (EBUS) and
Electromagnetic Navigation services. Acquiring
technologies would significantly the
capabilities for lung cancer in the Central Province.

introduction of Endobronchial
these

enhance staging

6) Patient Education: Public health awareness campaigns
are necessary to educate the community about “non-alarm”
symptoms (chronic cough, unexplained weight loss) to
encourage earlier medical consultation, mirroring the rapid
response seen with hemoptysis.
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