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Abstract
Bronchopulmonary dysplasia (BPD) poses a significant challenge as the most common late morbidity of preterm infants. 
This study aimed to evaluate airway abnormalities in infants with BPD who underwent flexible bronchoscopy (FB) to gain 
insights into the prevalence of upper airway obstruction and associated complications. A retrospective case–control study 
was conducted on BPD patients who underwent FB at a tertiary center between 2013 and 2023. BPD patients were matched 
(1:3) with a reference group based on age, gender, and ethnicity, who also had undergone FB. Demographic data, comor-
bidities, indications for FB, findings, and complications during and after FB were collected. The study included 50 BPD 
patients (mean age 1.26 ± 0.9 years, 58% males), and 150 controls. As expected, BPD patients had a lower gestational age, 
lower birth weight, and longer hospitalizations and were treated with more medications. Abnormal bronchoscopy findings 
were significantly more common in the BPD group compared to the reference group, with an increased rate of turbinate 
hypertrophy (OR [95% CI]: 3.44 [1.27–9.37], P = 0.014), adenoid hypertrophy (OR: 2.7 [1.38–5.29], P = 0.004), lingual 
tonsils (OR: 5.44 [1.29–27.4], P = 0.0024), subglottic stenosis (OR: 6.95 [2.08–27.1], P = 0.002), and tracheomalacia (OR: 
2.98 [1.06–8.19], P = 0.034). Complications including desaturation (OR: 3.89 [1.32–11.7], P = 0.013) and PICU admission 
(OR: 16.6 [2.58–322], P = 0.011) were more frequent in the BPD than in the reference group.
Conclusion: The study revealed a high prevalence of structural anomalies leading to upper airway obstruction and complica-
tions in infants with BPD undergoing FB. These findings emphasize the importance of careful consideration and preparation 
for bronchoscopic procedures in this vulnerable population.

What is known:
• Bronchopulmonary dysplasia (BPD) represents the most prevalent late morbidity among preterm infants.
• Preterm infants diagnosed with BPD frequently undergo diagnostic procedures, including flexible and rigid bronchoscopies, to identify 

structural pathologies within the respiratory tract.
What is new:
• A significantly higher prevalence of structural anomalies leading to upper airway obstruction was observed in the BPD group compared to 

controls.
• The incidence of complications during flexible bronchoscopy was higher in the BPD group than in controls.
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Introduction

Bronchopulmonary dysplasia (BPD) is a chronic lung dis-
ease of premature infants, defined by the need for supple-
mental oxygen at 36 weeks postmenstrual age [1–4]. It is 
the most common late morbidity of preterm birth, affect-
ing approximately 10,000 infants per year in the USA [5]. 
Despite improved perinatal care, the overall incidence of 
BPD has remained unchanged over the past few decades due 
to the increased survival of extremely premature infants. The 
incidence of BPD in infants born before 28 weeks of gesta-
tional age (GA) is estimated between 48 and 68%, with the 
incidence being inversely proportional to GA [6].

The pathogenesis of BPD is multifactorial. In addition to 
GA and birth weight, other risk factors include antenatal fac-
tors such as genetic susceptibility, intrauterine growth retar-
dation, and pregnancy-induced hypertensive disorders. Post-
natal factors include ventilator-induced lung injury, patent 
ductus arteriosus, and infections [7]. BPD presumably results 
from an imbalance between lung injury and repair mecha-
nisms in the developing immature lung [8]. Histopathological 
features show arrested alveolar-capillary development with 
large, simplified alveoli, increased interstitial fibrosis, and 
abnormal pulmonary vasculature with decreased branching 
and precapillary arteriovenous anastomoses [9].

Long-term respiratory morbidity with BPD includes the 
development of asthma, chronic obstructive pulmonary 
disease, and pulmonary vascular abnormalities [10–14]. 
Infants with lack of lung development and persistent struc-
tural abnormalities due to BPD have a higher vulnerabil-
ity to lower respiratory tract infections (LRTI) than term 
infants and healthy premature infants, which can result in 
frequent and prolonged hospitalizations, pediatric intensive 
care unit (PICU) admissions, and the need for mechani-
cal ventilation [15–19]. Histopathologic specimens from 
adolescents with BPD show thickened basement mem-
branes with lymphocytic infiltration and signs of imma-
ture neo-angiogenesis, indicating the presence of active 
ongoing airway disease [20–22]. Aside from the reported 
alveolar damage, neonates with BPD may also experience 
tracheobronchial changes such as partial or near-total air-
way occlusion by abnormal tissue growth, tracheomalacia, 
bronchomalacia, and thickened secretions [23].

Considering the high prevalence of respiratory symp-
toms in premature infants with BPD, they often undergo 
various diagnostic procedures, including flexible and rigid 
bronchoscopies to diagnose structural pathologies in the res-
piratory tract [24, 25]. Flexible bronchoscopy, which is typi-
cally performed under general anesthesia while maintaining 
spontaneous breathing with supplementary oxygen, is a use-
ful method for both diagnostic assessments and therapeutic 
interventions.

However, there is only scant data regarding the long-term 
effects of BPD on the upper airway and tracheobronchial 
tree. Furthermore, there is limited data on the complications 
experienced by BPD patients compared to non-BPD patients 
undergoing flexible bronchoscopy.

This study aims to describe the indications, findings, and 
complications of flexible bronchoscopy in pediatric BPD 
patients compared to a matched control group of children 
with respiratory symptoms but without BPD. We hypothesize 
a higher rate of abnormal bronchoscopies and complications 
among BPD patients compared with the reference group.

Methods

Study design

This is a retrospective matched cohort study that evaluated 
patients with BPD who underwent flexible bronchoscopy 
(FB) between 2013 and 2023 at Soroka University Medi-
cal Center, a single tertiary center in southern Israel. The 
BPD patients were compared to a reference group of children 
without BPD, who were matched based on age (± 6 months), 
sex, and ethnicity. The reference group (with a 1:3 ratio) 
underwent flexible bronchoscopy at our center for various 
respiratory indications during the same study period.

Study population

The study included pediatric patients aged 0–6 years old 
who had been previously diagnosed with BPD. To meet the 
definition of BPD, these patients had to be born at or before 
32 weeks of gestation and required supplemental oxygen 
at the age of 36 weeks postmenstrual. BPD severity was 
classified at 36 weeks into grade 1 if the premature infant 
required 2 L/min nasal cannula or less, grade 2 if the pre-
mature infant required more than 2 L/min or other forms of 
non-invasive ventilation support, and grade 3 if the prema-
ture infant required invasive mechanical ventilation [4]. Only 
those who had undergone FB were included. Any patient 
lacking comprehensive data in their medical records regard-
ing FB was excluded. A pediatric pulmonologist assessed 
each patient before they proceeded with the bronchoscopy.

Bronchoscopies

FBs were conducted either in the pediatric bronchoscopy 
suite or within the NICU/PICU, utilizing Olympus pediatric 
bronchoscopes with external diameters ranging from 2.8 o 
3.6 mm. These procedures included an assessment of both 
upper and lower airways. However, they did not include an 
ENT exam using rigid bronchoscopy. Sedation was typically 
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administered by a pediatric anesthesiologist or a PICU spe-
cialist, and patients were maintained on oxygen via a reservoir 
mask throughout the procedure. In instances where a patient 
was already intubated, the bronchoscopy was performed 
through the endotracheal tube or laryngeal mask. For these 
patients, upper airway evaluation was performed as a separate 
procedure at a time when the patient was not intubated.

Data collection

Data was collected from the FB medical records for both patients 
with and without BPD. Demographic information included age, 
gender, and ethnicity. Medical comorbidities included both res-
piratory and non-respiratory illnesses. Additional data gathered 
included whether the FB was elective or urgent, the patient’s 
hospitalization status in the pediatric ward or NICU/PICU at 
the time of the procedure, the length of hospitalization, the indi-
cation for FB, bronchoscopy findings of the upper and lower 
airway, and any complications. Specifically, indications for 
FB related to sleep apnea were based on a history of snoring, 
observed apnea during sleep, or prior polysomnography results, 
with an apnea–hypopnea index ≥ 5. Stridor and wheezing were 
diagnosed based on a physical examination by a pediatric pul-
monologist. Complications included desaturation (oxygen satu-
ration ≤ 90%) necessitating the termination of the procedure, the 
need for intubation, bleeding, fever (defined as a rectal tempera-
ture > 38 °C within 24 h post-procedure), and hospitalization in 
a pediatric ward or PICU within 72 h following the procedure. 
The study received approval from the institutional review board 
at Soroka University Medical Center (No. 532–20 SOR).

Statistical analysis

Descriptive statistical analyses were performed to evalu-
ate different characteristics of the study population. 

Continuous variables with a normal distribution are depicted 
as mean ± standard deviation (SD), whereas continuous vari-
ables with non-normal distribution or ordinal variables are 
depicted as the median and interquartile range (IQR). Cat-
egorical variables are depicted as frequency and percent-
ages. Patients’ demographic characteristics were analyzed 
using Pearson’s chi-squared test for categorical variables 
and the Wilcoxon rank-sum test for continuous variables. 
To determine the association between bronchoscopy findings 
and the presence of BPD, a univariate logistic regression 
was performed. This analysis provided the odds ratios (ORs) 
for each bronchoscopy finding, serving as a measure of the 
strength of association with BPD.

The significance level was set at P < 0.05 (two-sided). All 
analyses were performed using R statistical software version 
4.1.1.

Results

Study population

The study included 50 pediatric patients (mean age of 
1.26 years, 58% males) with BPD and a reference group of 
150 non‐BPD pediatric patients (mean age of 1.25 years, 
57% males). Table 1 summarizes the demographic data and 
characteristics of the BPD and reference groups. Naturally, 
the BPD group had a significantly lower gestational age and 
birth weight compared to the non-BPD group. The median 
length of hospital stay after birth was significantly longer 
for the BPD group (112 vs. 3 days, P < 0.001), and a higher 
proportion required prolonged durations of oxygen support, 
non-invasive ventilation, and invasive ventilation compared 
to the reference group. At the time of bronchoscopy, the 
mean weight of the BPD patients was lower than that of the 
reference group (mean of 7.5 kg vs. 8.9 kg, P = 0.037).

Table 1  Demographics and clinical background of BPD group vs. reference group

a Bronchopulmonary dysplasia
b Length of stay

Characteristic BPDa, N = 50 Reference group, N = 150 P-value Overall, N = 200

Age (years), mean ± SD (N) 1.26 ± 0.90 (50) 1.25 ± 1.06 (150) 0.4 1.25 ± 1.02 (200)
Male sex, n (%) 29 (58%) 86 (57%)  > 0.9 115 (57%)
Bedouin ethnicity, n (%) 35 (70%) 98 (65%) 0.5 133 (66%)
Gestational age (weeks), mean ± SD (N) 27.1 ± 2.3 (50) 38.7 ± 2.4 (150)  < 0.001 35.8 ± 5.6 (200)
Birth weight (grams), mean ± SD (N) 930 ± 348 (50) 3041 ± 608 (150)  < 0.001 2514 ± 1071 (200)
LOSb after birth (days), mean ± SD (N) 112 ± 36 (49) 6 ± 9 (150)  < 0.001 32 ± 50 (199)
Weight at flexible bronchoscopy (kg), mean ± SD (N) 7.5 ± 3.0 (47) 8.9 ± 3.9 (112) 0.037 8.5 ± 3.7 (159)
Days of invasive ventilation, mean ± SD (N) 33 ± 33 (50) 0 ± 1 (150)  < 0.001 8 ± 22 (200)
Days of non-invasive ventilation, mean ± SD (N) 22 ± 19 (49) 0 ± 0 (150)  < 0.001 5 ± 13 (199)
Days of oxygen support, mean ± SD (N) 117 ± 179 (49) 1 ± 4 (150)  < 0.001 29 ± 102 (199)
Hospitalization, n (%) 10 (20%) 69 (46%) 0.001 79 (40%)
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A total of 49 (98%) BPD patients compared to 13 (6.5%) 
non-BPD patients had additional comorbidities, with respira-
tory distress syndrome (RDS) being the most common (86%). 
Severe BPD may be associated with pulmonary hypertension 
and higher morbidity [26, 27]. In our study, information on 
transthoracic echocardiography (TTE) was available on 44 
BPD patients. One had moderate pulmonary hypertension and 
was treated with Sildenafil, six had mild tricuspid regurgitation 
which did not necessitate medical treatment, and the rest had no 
suspected pulmonary hypertension on their TTE. None of the 
BPD patients underwent cardiac catheterization for definitive 
confirmation. Examining the medical treatments of the study 
population around the time of birth, not surprisingly, BPD 
patients were treated with significantly higher rates of systemic 
steroids, caffeine, intravenous antibiotics, insulin, diuretics, and 
other medical treatments. Chronic medical treatments, specifi-
cally anti-asthmatic treatments, were significantly higher in the 
BPD group compared to the non-BPD group (Table 1S).

Bronchoscopy indications and findings

Ten patients (20%) in the BPD group and 69 (46%) in the 
reference group were hospitalized before the FB.

During the FB procedures, propofol (2.5–3.5 mg/kg for 
induction of anesthesia with titration to the desired response) 
was the anesthetic most frequently utilized, administered to 
98% of the BPD group and 97% of the non-BPD group. 
The administration of other anesthetics such as ketamine 
and midazolam was sporadic, with no significant differences 
in their use between the two groups. Local lidocaine (Lido-
caine 1%, 0.5 ml through the working channel in 3 doses: 
vocal cords, mid-trachea, and carina) was applied in 44% 
of patients in both groups, without a significant difference.

Table 2 presents the indications for FB within the study 
groups. Common indications among the BPD group included 
obstructive sleep apnea-related symptoms, oxygen depend-
ence, and recurrent wheezing. Suspected foreign body aspira-
tion as an indication for FB was the most common indication 
for FB in the reference group (36% vs. 0%, P < 0.001).

Table 3, which summarizes the findings from the FB pro-
cedures, shows that patients with BPD had significantly higher 
rates of turbinate hypertrophy (18% vs. 6%, P = 0.014), adenoid 
hypertrophy (46% vs. 24%, P = 0.004), lingual tonsils (10% vs. 
2%, P = 0.024), subglottic stenosis (16% vs. 2.7%, P = 0.002), 
and tracheomalacia (16% vs. 6%, P = 0.034). Furthermore, 
patients with BPD had significantly lower rates of normal bron-
choscopy results (12% vs. 30%, P = 0.015). Figure 1 illustrates 
some of the bronchoscopy findings among the BPD patients.

Table  4 reports the complications associated with FB. 
Among the 50 BPD patients, 11 (22%) experienced at least one 
complication, whereas in the non-BPD group, 25 (17%) patients 
experienced a complication (P = 0.4). Desaturation was the most 
frequent complication in BPD patients compared to non-BPD 
patients (16% vs. 4.7%, P = 0.013). Five BPD patients (10%) 
required intubation, while no patients in the non-BPD group did. 
The hospitalization rate following FB was three times higher for 
BPD patients (14% vs. 5.3%, P = 0.052), including admissions 
to the NICU/PICU (10% vs. 0.7%, P = 0.011).

Discussion

In the current study, we evaluated the indications, findings, 
and complications associated with FB in formerly preterm 
infants diagnosed with BPD, compared to a matched reference 
group in a 1 to 3 ratio. Our study illuminates the significantly 

Table 2  Indications for flexible 
bronchoscopy of BPD group vs. 
reference group

a Bronchopulmonary dysplasia
b Tracheoesophageal fistula
c Bronchoalveolar lavage

Characteristic BPDa, N = 50 Reference group, 
N = 150

P-value

Recurrent wheezing, n (%) 9 (18%) 10 (6.7%) 0.026
Sleep apnea-related symptoms, n (%) 21 (42%) 14 (9.3%)  < 0.001
Stridor, n (%) 18 (36%) 52 (35%) 0.9
Recurrent pneumonia, n (%) 1 (2.0%) 14 (9.3%) 0.12
TEFb, n (%) 3 (6.0%) 5 (3.3%) 0.4
Atelectasis, n (%) 1 (2.0%) 4 (2.7%)  > 0.9
Tracheostomy, n (%) 1 (2.0%) 2 (1.3%)  > 0.9
BALc, n (%) 0 (0%) 10 (6.7%) 0.069
suspected foreign body aspiration, n (%) 0 (0%) 54 (36%)  < 0.001
Difficult intubation, n (%) 3 (6.0%) 1 (0.7%) 0.049
Dependance on non-invasive ventilation, n (%) 3 (6.0%) 0 (0%) 0.015
Prolonged oxygen support, n (%) 17 (34%) 4 (2.7%)  < 0.001
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higher prevalence of upper airway obstruction and structural 
anomalies in premature infants with BPD. The anatomi-
cal abnormalities identified, such as turbinate hypertrophy, 

adenoid hypertrophy, lingual tonsils, subglottic stenosis, and 
tracheomalacia, highlight the complex relationship between 
prematurity and BPD in airway development. Furthermore, 

Table 3  Findings on flexible 
bronchoscopy of BPD group vs. 
reference group

a Bronchopulmonary dysplasia
b OR, odds ratio
c CI, confidence Interval

Characteristic BPDa

N = 50
Reference group
N = 150

ORb 95%  CIc P-value

Normal bronchoscopy, n (%) 6 (12%) 45 (30%) 0.32 0.12, 0.75 0.015
Turbinate hypertrophy, n (%) 9 (18%) 9 (6.0%) 3.44 1.27, 9.37 0.014
Adenoid hypertrophy, n (%) 23 (46%) 36 (24%) 2.70 1.38, 5.29 0.004
Soft palate incompetence, n (%) 5 (10%) 5 (3.3%) 3.22 0.86, 12.1 0.074
Arytenoid edema, n (%) 9 (18%) 16 (11%) 1.84 0.73, 4.40 0.2
Lingual tonsils, n (%) 5 (10%) 3 (2.0%) 5.44 1.29, 27.4 0.024
Laryngomalacia, n (%) 3 (6.0%) 35 (23%) 0.21 0.05, 0.62 0.013
Vocal cord paralysis, n (%) 2 (4.0%) 4 (2.7%) 1.52 0.21, 8.05 0.6
Subglottic stenosis, n (%) 8 (16%) 4 (2.7%) 6.95 2.08, 27.1 0.002
Subglottic hemangioma, n (%) 1 (2.0%) 1 (0.7%) 3.04 0.12, 77.9 0.4
Tracheomalacia, n (%) 8 (16%) 9 (6.0%) 2.98 1.06, 8.29 0.034
Bronchomalacia, n (%) 4 (8.0%) 4 (2.7%) 3.17 0.72, 13.9 0.11
Tracheal bronchus, n (%) 0 (0%) 2 (1.3%)  > 0.9
Foreign body, n (%) 0 (0%) 14 (9.3%)  > 0.9
Mucus plug, n (%) 1 (2.0%) 7 (4.7%) 0.42 0.02, 2.43 0.4
Laryngeal web or laryngeal cleft, n (%) 0 (0%) 0 (0%)  > 0.9
Tracheal granulation tissue, n (%) 1 (2.0%) 0 (0%)  > 0.9
Dynamic compression, n (%) 0 (0%) 2 (1.3%)  > 0.9

Fig. 1  Bronchoscopies findings of BPD patients. A, B Turbinate hypertrophy, C glottic stenosis, D subglottic stenosis with granulation tissue, E, 
F adenoid hypertrophy, G tracheomalacia, H tracheomalacia after removal of tracheostomy. BPD, bronchopulmonary dysplasia
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our findings reveal a substantial burden on the healthcare sys-
tem, evidenced by high rates of hospitalizations, particularly 
following bronchoscopy. This emphasizes the critical need 
for specialized care and meticulous consideration before and 
during invasive procedures in this vulnerable population.

The study found several differences between the BPD and 
non-BPD groups. Patients with BPD had lower gestational 
age and birth weight, indicating their premature and under-
developed lung status, which is consistent with the known 
association between BPD and preterm birth. Moreover, the 
BPD group experienced longer hospital stays post-birth and 
required prolonged durations of respiratory support, includ-
ing oxygen therapy, non-invasive ventilation, and invasive 
ventilation. These findings further emphasize the significant 
respiratory challenges experienced by patients with BPD and 
the severity of their condition.

The administration of medical treatments around the time 
of birth was notably different between the two groups. BPD 
patients were treated with various medications, such as sys-
temic steroids, caffeine, antibiotics, and other medical treat-
ments. This disparity likely reflects the complex and multi-
disciplinary medical management required for premature 
infants, aimed at supporting their compromised respiratory 
function and addressing associated comorbidities.

Regarding, bronchoscopy indications, the BPD group 
exhibited a higher incidence of obstructive sleep apnea-
related symptoms [28], oxygen dependency, and recurrent 
wheezing. This difference may be attributed to the unique 
anatomical and physiological characteristics of the BPD 
group which predisposes them to upper airway obstruction 
[29] and recurrent respiratory symptoms. In contrast, sus-
pected foreign body aspiration, one of the primary indica-
tions for FB in the broader pediatric population, was fre-
quently observed as an indication for FB in the non-BPD 
group. More non-BPD patients were hospitalized before the 
FB than BPD patients, likely because most FB procedures 
among the BPD group were performed ambulatory, whereas 
the higher hospitalization rate among the non-BPD group 

was likely due to our center’s protocol for suspected foreign 
body aspiration, which typically necessitates hospitalization 
for observation and further evaluation before performing FB.

Bronchoscopy findings provide valuable insights into the 
structural abnormalities associated with BPD. Patients with 
BPD have higher rates of turbinate hypertrophy, adenoid 
hypertrophy, lingual tonsils, subglottic stenosis, and tracheo-
malacia [30–33] compared to the non-BPD group. These 
findings indicate the presence of upper airway narrowing, 
adenotonsillar hypertrophy [34], and tracheobronchial anom-
alies, all contributing to the respiratory morbidity observed 
in BPD patients. Notably, a normal bronchoscopy examina-
tion was rare among BPD patients, further emphasizing the 
influence of their underlying condition on airway structure 
and function.

In addition to the heightened prevalence of structural 
anomalies leading to upper airway obstruction observed 
in our study, it is essential to contextualize our findings 
within the broader landscape of pediatric respiratory health. 
Existing literature has indicated a multifaceted relationship 
between prematurity and susceptibility to OSA later in life 
[35]. This increased risk of OSA in premature infants may 
contribute to a subsequent rise in adenoidectomy procedures 
as part of the management strategy for upper airway obstruc-
tion [36]. Therefore, our study’s discovery of higher rates 
of adenoid and choanal hypertrophy in BPD patients aligns 
with a broader narrative in the literature, emphasizing the 
intricate relationship between prematurity, upper airway 
abnormalities, and the likelihood of respiratory complica-
tions throughout childhood and beyond [34, 37]. Further 
research is warranted to explore these interconnected factors 
comprehensively, shedding light on long-term respiratory 
implications and guiding optimal clinical management strat-
egies for this vulnerable population.

Regarding complications during the FB, desaturation 
occurred more frequently in BPD patients, highlighting 
their decreased lung reserve and vulnerability to respiratory 
compromise during the procedure. Furthermore, a larger 

Table 4  Bronchoscopy 
complications of BPD group vs. 
reference group

a Bronchopulmonary dysplasia
b Pediatric intensive care unit

Characteristic BPDa, N = 50 Reference group, 
N = 150

ORa 95%  CIa P-value

Any complication, n (%) 11 (22%) 25 (17%) 1.40 0.61, 3.04 0.4
Desaturation, n (%) 8 (16%) 7 (4.7%) 3.89 1.32, 11.7 0.013
Intubation, n (%) 5 (10%) 0 (0%)
Bleeding, n (%) 0 (0%) 1 (0.7%)
Fever, n (%) 0 (0%) 10 (6.7%)
Hospitalization, n (%) 7 (14%) 8 (5.3%) 2.89 0.96, 8.50 0.052
PICUa admission, n (%) 5 (10%) 1 (0.7%) 16.6 2.58, 322 0.011
Stridor, n (%) 0 (0%) 1 (0.7%)
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proportion of BPD patients required intubation, hospitali-
zation, and admission to the intensive care unit, emphasizing 
the risks associated with FB evaluation in this population. 
Beyond these clinical aspects, our findings also reveal a 
substantial burden on healthcare resources, notably marked 
by a high rate of hospitalizations following bronchoscopy. 
These findings highlight the critical need for specialized care 
and meticulous consideration during invasive procedures 
in this vulnerable population. Both physicians and parents 
should be aware of the relatively higher rate of complica-
tions, and carefully consider the risk–benefit ratio of the 
procedure. Practical measures may include conducting FB 
in BPD patients within an intensive care unit setting. Since 
we found no difference in the anesthetic drugs administered 
during the procedure between the groups, we propose that 
any observed differences in outcomes were not related to the 
anesthetic medications.

Overall, our study illuminates the distinct characteristics 
and outcomes of bronchoscopy in pediatric patients with 
BPD. The findings highlight the need to consider upper air-
way obstruction and tracheobronchial anomalies in the eval-
uation and management of BPD patients. Clinicians should 
be cognizant of the heightened prevalence of these structural 
abnormalities in BPD patients, which may influence treat-
ment decisions and interventions aimed at optimizing their 
respiratory health. Most of these anatomical obstructions 
can be treated with surgical measures (adenoidectomy/ade-
notonsillectomy) or with positive pressure ventilation such 
as continuous positive airway pressure (CPAP) ventilation 
for tracheomalacia.

To the best of our knowledge, this is the first study on 
bronchoscopic findings in BPD patients with a large com-
parison group, originating from a single tertiary center. All 
bronchoscopies were performed under the same conditions, 
with consistent anesthetics and personnel. However, our 
study has several limitations. First, the small sample size 
of 50 patients with BPD who underwent FB is noteworthy. 
Despite this, most of the results were statistically signifi-
cant, substantiating the results and potentially highlighting 
underdiagnoses. Second, given the increased prevalence of 
other comorbidities within the BPD group, it is plausible 
that some of the observed differences between the groups 
could be attributed to factors beyond BPD. These factors 
include variations in birth weight, the inherent prematurity 
of the patients, and mechanical ventilation status, all of 
which differ within this specific patient population. The use 
of other methods, such as lung ultrasound, was not assessed 
in this study, although recent meta-analyses demonstrated 
good accuracy for early prediction of BPD [38]. Further-
more, bronchoalveolar lavage was not performed routinely 
during the bronchoscopies. Further and large-scale studies 
are needed to explore these associations in more detail and 
guide clinical practice in this high-risk population.

Conclusion

Our findings provide valuable insights into the bronchoscopy 
characteristics and outcomes in pediatric patients with BPD. 
The results suggest that BPD is associated with specific 
bronchoscopy findings, mainly upper airway obstruction and 
tracheobronchial anomalies. Moreover, FB in BPD patients 
carries a higher complication rate in this unique population. 
Such findings highlight the importance of considering these 
factors in the assessment and management of patients with 
BPD. This insight is crucial for optimizing diagnostic and 
therapeutic approaches, ultimately improving the respiratory 
outcomes of infants with BPD.
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