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Abstract.  Tracheal bronchus (TB) is an abnormal bronchus 
arising directly from the tracheal wall above the carina, 
supplying the upper lobes. This anomaly is occasionally asso‑
ciated with congenital tracheal stenosis (TS), with a reported 
incidence of 11.9‑24.7% in affected patients. The simultaneous 
occurrence of TB, congenital TS and pulmonary sequestra‑
tion (PS) in a single patient is extremely rare. The present 
study describes the case of a 4‑year‑old boy who presented 
with shortness of breath and stridor. He had a lifelong history 
of recurrent episodes, initially misdiagnosed as asthma. A 
clinical examination revealed tachypnea, audible stridor and 
fever (37.9˚C), with an elevated white blood cell count and 
C‑reactive protein levels. A chest computed tomography scan 
demonstrated TB with severe TS, and the TB was supplying 
an additional lobar sequestration in the right lung. The patient 
was treated with oxygen, intravenous fluids, antibiotics and 
low‑dose steroids; however, he was lost to follow‑up before 
definitive surgical management. In addition, a literature review 
of articles from the PubMed and Google Scholar databases 
identified no previous reports of concurrent TB, congenital 
TS and PS in a single patient. However, six studies described 
41 cases of TB associated with either congenital TS or PS. 
In summary, the coexistence of TB, congenital TS and PS 
is exceptionally rare, and may easily be misdiagnosed as 
common respiratory conditions, such as asthma. It is essen‑
tial to consider such rare congenital anomalies in children 

presenting with persistent stridor or unexplained respiratory 
symptoms.

Introduction

The anatomy of the tracheobronchial tree has been thoroughly 
investigated over the past hundred years using anatomical 
dissections and bronchography. Various congenital abnormali‑
ties can affect the bronchi, lungs, and their vascular supply. 
These anomalies in bronchial anatomy can include atypical 
origins, missing branches, extra branches, and congenital 
diverticula (1). In contrast to the numerous variations found 
in lobar or segmental bronchial subdivisions, it is rare for 
abnormal bronchi to originate from the trachea or main 
bronchi. Significant bronchial abnormalities include the 
accessory cardiac and tracheal bronchus (TB) (2). TB is an 
abnormal bronchus that emerges directly from the lateral wall 
of the trachea above the carina, providing air to the upper 
lobes. First described by Sandifort in 1785, it is typically an 
asymptomatic anatomical variation that is often discovered 
incidentally during a chest computed tomography (CT) scan or 
bronchoscopy (3). The average incidence rate of TB is 0.1‑2% 
in the general population. It is typically found on the right side 
of the trachea and is more common among males (4). Patients 
with congenital tracheal stenosis (TS) sometimes exhibit 
this abnormality, with the occurrence of TB in these patients 
varying from 11.9 to 24.7% (5). The congenital TS is a mark‑
edly rare malformation characterized by complete annular 
tracheal rings, which is in contrast to the typical C‑shaped 
tracheal cartilages. It is estimated to affect ~1 in 64,500 live 
births, accounting for merely 0.3‑1% of all laryngotracheal 
stenosis subtypes (6). However, accurately determining the 
incidence of congenital TS poses challenges, as numerous 
patients remain undiagnosed due to diagnostic uncertainties 
among practitioners and high mortality rates before definitive 
diagnosis (7). Another type of congenital pulmonary anomaly 
is pulmonary sequestration (PS), typically identified during 
childhood or adolescence. These non‑functional masses of 
pulmonary tissue lack connection to the tracheobronchial tree 
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and are nourished by an abnormal systemic artery. Similar 
to tracheal bronchi, they commonly present no symptoms 
and are usually discovered incidentally (4,8). The PS is rare, 
accounting for ~1 to 6% of all congenital lung anomalies. It 
can often remain undetected during prenatal and early child‑
hood (9). The present study describes an extremely rare case of 
simultaneous TB, congenital TS and PS in a single patient. It is 
organized according to the CaReL guidelines (10). All studies 
referenced herein were evaluated for eligibility (11).

Case report

Patient information. A 4‑year‑old boy presented to the 
Emergency Room at Smart Health Tower (Sulaymaniyah, 
Iraq) with shortness of breath and stridor. The patient had a 
history of frequent episodes of the same issue since birth and 
had been misdiagnosed with asthma. The management plan 
included inhaled corticosteroids as the primary treatment and 
short‑acting beta‑agonists, particularly during asthma attacks 
or severe symptoms.

Clinical findings. A clinical examination revealed tachypnea 
(respiratory rate, 30 cycles/min) and audible stridor, with a 
temperature of 37.9˚C. Hematological investigations revealed 
elevated white blood cell counts (13,000  cells/mm³) and 
C‑reactive protein levels (15 mg/dl). 

Diagnostic approach. A subsequent chest CT scan revealed a 
TB and severe TS beginning just below the TB and extending 
to the carina. Notably, the TB was supplying additional lobar 
sequestration on the right side of the lung (Figs. 1‑3).

Therapeutic interventions. The patient received resuscitation 
with oxygen therapy, intravenous (IV) fluids, IV antibiotics 
and a low dose of steroid (4 mg dexamethasone x2). Surgery 
was planned.

Follow‑up and outcomes. The patient was lost to follow‑up, 
and as a result, the surgery was not performed (Table I).

Discussion

The typical development of the tracheobronchial tree in 
humans commences between the 24th and 26th days of gesta‑
tion. It begins as a central protrusion on the front wall of the 
pharynx, forming at the lower end of the laryngotracheal 
groove. (3) Between the 28th and 30th weeks of gestation, the 
lung buds extend to form the primary bronchi. By the 36th day 
of gestation, all segmental bronchi are formed. TB is an 

Figure 3. Computed tomography angiography of the chest illustrating an 
anomalous blood supply from the right subclavian artery to the pulmonary 
sequestration (red arrows).

Figure 2. Computed tomography scan of the chest (coronal section) with 
intravenous contrast illustrating a round enhancing lesion (red arrows) on the 
right side of the chest above the hilum. Examining multiple sections revealed 
an arterial supply from the right subclavian artery and venous drainage to the 
superior vena cava, suggesting sequestration.

Figure 1. Computed tomography scan of the chest with 3D reconstruction of 
the tracheobronchial tree illustrating tracheal bronchus and tracheal stenosis 
starting just below the tracheal bronchus, extending to the carina.
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abnormal anatomical development characterized by various 
bronchial anomalies originating from the trachea or main 
bronchi and directed toward the upper lung lobes (3).

Alescio et al (12) linked TB formation to an embryogenesis 
defect rather than a genetic abnormality. Their study demon‑
strated that transplanting bronchial mesenchyme into the 
tracheal epithelium led to TB (12). 

Typically, TB manifests as a bronchus leading to the right 
upper lobe, although instances of left tracheal bronchi have been 
infrequently reported (13). Studies utilizing bronchography and 
bronchoscopy have reported a prevalence ranging from 0.1 to 
2% for right TB, and 0.3 to 1% for left TB (2). The study by 
Dave et al (14) analyzed 1,021 rigid endoscopies of the trachea 
performed on children aged 0 to 6 years. The TB was identi‑
fied in 11 cases. Of note, all detected TB cases originated from 
the right lateral wall of the trachea (14). In another study by 
Findik (1), an average of 12,648 adult patients underwent bron‑
choscopy in their clinic over a period of 10 years. Among these, 
8 patients were diagnosed with right‑sided TB (1). Accordingly, 
the present study found the TB on the right side of the trachea. 

Of note, two primary types of TB have been identified: 
Supernumerary and displaced tracheal bronchi. The supernu‑
merary type, considered relatively uncommon, is an accessory 
bronchus. Conversely, a displaced bronchus originates from an 
abnormal position and supplies one or more segments of the 
upper lobe, typically the apical segment (15). The type of TB 
in the patient in the present study was supernumerary.

The TB typically presents with either no or minimal clin‑
ical symptoms. However, recent case reports have highlighted 
associations with persistent atelectasis, hemoptysis, recurrent 
pulmonary infection, bronchiectasis necessitating surgery of 
the affected segment and instances of lung cancer (3,16,17). 
Additionally, patients may exhibit symptoms such as persistent 
cough, stridor and acute respiratory distress. These symptoms 
often arise from retained secretions in the narrow bronchus, 
with superadded infections as a contributing factor (3). The 
case presented herein suffered from shortness of breath and 
stridor from birth.

TB should be considered in patients with recurrent chest 
infections, persistent or chronic bronchitis and a persistent 

Table I. Chronological summary of clinical events.

Time point	 Clinical event

Since birth	 Recurrent respiratory distress and
	 stridor.
Age 4 years	 Emergency visit with acute
	 respiratory symptoms.
Upon presentation	 Chest CT scan performed, revealing
	 TB, TS and intralobar PS.
Shortly afterward	 Medical management was initiated; 
(on the same day of	 symptoms improved.
presentation)	
Post‑discharge	 The patient was lost to follow‑up.

CT, computed tomography; TB, tracheal bronchus; TS, tracheal 
stenosis; PS, pulmonary sequestration.
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cough. A chest X‑ray may reveal an ectopic TB originating 
above the carina, although this is not always the case, and 
additional investigations are necessary to confirm the diag‑
nosis (16). Bronchoscopy is considered an invasive method 
for diagnosing TB, as it can reveal the opening of the TB and 
other anomalies in the tracheobronchial tree. Non‑invasive 
diagnostic methods include a chest CT scan, the preferred 
imaging modality for identifying this anomaly, as it can accu‑
rately delineate the tracheal and bronchial anatomy (17,18). In 
the case in the present study, a CT scan of the chest with 3D 
reconstruction of the tracheobronchial tree revealed the pres‑
ence of TB and TS. The stenosis began just below the TB and 
extended down to the carina. However, a CT scan of the chest 
with intravenous contrast revealed sequestration on the right 
side of the chest, located above the hilum.

TB may be linked with various congenital anomalies, 
such as tracheal hypoplasia, TS, lobar emphysema, pulmonary 
cystic lesions, cardiovascular disorders (particularly cyanotic 
cardiac lesions), other bronchial tree abnormalities and Down 
syndrome (19,20). Arslan et al (4) reported TB with PS and an 
azygos lobe in a single case. Moreover, Morita et al (5) docu‑
mented that out of 51 pediatric patients with congenital TS 
who underwent tracheal reconstruction at a single institution 
between January, 2006 and December, 2015, 14 patients had 
congenital TS associated with TB. In the present case report, 
the patient was unexpectedly diagnosed with TB associated 
with congenital TS and PS. To date, only six studies (4,5,21‑24), 
including 41 cases of TB associated with congenital TS or PS, 
have been reported (Table II). To the best of our knowledge, 
the coexistence of these three anomalies in a single case has 
not yet been reported in the literature. 

The PS occurs in the population at a rate of 0.15‑1.7% and 
is more common in males than females. Typically, it is located 
in the inferior, posterior, and medial segments of the left half 
of the thoracic cavity. In 74% of cases, it is supplied by aberrant 
arteries originating from the thoracic aorta, and in 18.7% of 
cases, from the abdominal aorta (4). In the present case report, 
the PS was located on the right side of the chest of a 4‑year‑old 
male child above the hilum. The arterial supply came from 
the right subclavian artery, and the venous drainage was to the 
superior vena cava.

The co‑occurrence of congenital TS with TB ranges from 
11.9 to 24.7% of all congenital TS cases  (5). The stenotic 
trachea is often located near the right upper lobe bronchus 
(RULB), and preserving the RULB complicates tracheal 
reconstruction for congenital TS when TB is involved. 

The optimal surgical approaches for congenital TS with TB 
continues to be a matter of debate. This controversy primarily 
arises from the diverse forms of congenital TS associated with 
TB that have been documented (5). Congenital TS used to be 
associated with mortality rates as high as 50%. However, various 
surgical techniques have been developed to treat congenital TS, 
resulting in more acceptable operative mortality rates (7‑13%). 
Slide tracheoplasty has been celebrated as a breakthrough in 
managing congenital TS, achieving significantly improved 
outcomes. For long‑segment lesions, slide tracheoplasty has 
mostly replaced tracheal patching with costal cartilage or 
pericardium due to the high re‑intervention rates associated 
with those methods. Conversely, end‑to‑end anastomoses are 
typically used for patients with short‑segment congenital TS. 

Despite these advances, surgically managing TS with abnormal 
bronchial branching or involvement remains challenging (24). 
TB alone can often be observed when asymptomatic, whereas 
symptomatic cases with recurrent pneumonia typically neces‑
sitate resection of the affected lung segment (segmentectomy 
or lobectomy) (25). PS is definitely managed through surgical 
removal of the sequestered lobe or segment. Minimally inva‑
sive techniques, including video‑assisted or robotic approaches, 
have been reported for PS, and uniportal segmentectomy can 
effectively preserve normal lung parenchyma during resec‑
tion (26,27). In complex scenarios involving all three anomalies, 
a multidisciplinary approach is essential. For instance, airway 
reconstruction (slide tracheoplasty/bronchoplasty) may be 
performed in stages or combined with pulmonary resection to 
alleviate stenosis and excise the sequestration (4‑6,8)

The case described in the present study illustrates the diag‑
nostic challenges posed by rare tracheobronchial anomalies, 
particularly when they mimic more common conditions such 
as asthma. Early recognition through advanced imaging and 
prompt referral to specialized surgical centers are essential. 
The present case report emphasizes the importance of height‑
ened clinical awareness to prevent misdiagnosis and delays 
in treatment. A limitation of the present case report is that 
the patient was lost to follow‑up and was therefore unable to 
undergo further treatment.

In conclusion, the coexistence of TB, congenital TS and 
PS is exceptionally rare and may easily be misdiagnosed as 
common respiratory conditions such as asthma. It is essential to 
consider such rare congenital anomalies in children presenting 
with persistent stridor or unexplained respiratory symptoms.
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