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Introduction
Congenital tracheobronchial malformations (CTMs) 
are found in some cases that undergo bronchoscopy, a 
procedure that allows direct inspection and sampling 
of the tracheobronchial tree. The use of imaging tech-
niques has enhanced the diagnosis of CTMs [1]. The tra-
cheal bronchus (TB), also known as bronchus suis, was 
first described in 1785 and represents a rare congenital 
anomaly characterized by additional tracheal growth 
during fetal development; it may manifest on either side 
of the trachea [1–3]. TB originates from the lateral side 
of the trachea above the carina and provides air to the 
upper lobe [4]. Posterior laryngeal clefts (PLCs) were 
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Abstract
Background  Congenital lung malformations (CLMs) are among the rare anomalies that can be diagnosed by 
bronchoscopy and imaging. They can cause various respiratory symptoms and complications, especially in children 
with congenital heart disease. This is an interesting case report of a child with a rare combination of congenital 
anomalies affecting the airway.

Case presentation  We report a case of a 3.5-year-old boy with multiple congenital anomalies and respiratory 
problems since birth. He had a history of mild autism, developmental delay, and sensitivity to smell and smoke. He 
presented with hoarseness, shortness of breath, severe coughing, and severe wheezing, which worsened with the 
flu. He underwent bronchoscopy and other diagnostic tests, which revealed a posterior laryngeal cleft, a tracheal 
bronchus, and a very narrow distal trachea. He was treated with nebulizers, antibiotics, and serum therapy and 
showed improvement. This case illustrates a rare combination of airway malformations that require a multidisciplinary 
approach.

Conclusions  We presented a case of rare pulmonary malformations and chronic respiratory symptoms that 
improved with conventional pharmacotherapy. Increased awareness and understanding of these anomalies among 
healthcare providers can lead to earlier diagnosis and improved patient outcomes.
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first reported by Richter in 1792 [5]. This anomaly results 
from the failure of fusion of the tracheoesophageal sep-
tum or the dorsal aspect of the cricoid ring during the 
embryonic stage [6]. 

According to bronchoscopic and bronchographic find-
ings, right TB is more prevalent than left-sided (0.1-2% 
vs. 0.3-1%) [1, 7]. Also, it is more common in men com-
pared to women [2, 8]. It is often asymptomatic and diag-
nosed incidentally through a chest CT scan or during 
bronchoscopy, but it may present with symptoms such as 
respiratory distress, stridor, tachypnea, cough, wheezing, 
pneumonia, air trapping, and atelectasis [9–11]. In this 
report, we present a child complaining of a severe cough 
and shortness of breath. During the work-up, the child 
was diagnosed with a posterior laryngeal cleft (grade 1), 
tracheal bronchus, and very narrow distal trachea.

Patient information
The patient, a three-and-a-half-year-old boy, presented 
with complaints of hoarseness, shortness of breath, 
severe coughing, and severe wheezing since birth. Also 
presented with clubbing, cyanosis, and failure to thrive 
(FTT). Despite these signs and symptoms, no diagnos-
tic evaluations were conducted by any of the healthcare 
professionals consulted. The patient received conserva-
tive management based solely on a presumptive diagno-
sis of asthma. His condition had worsened significantly 
over the past few months. As a result, his parents have 
referred him to this center for additional diagnostic tests. 
The patient’s companion reported that the flu worsened 
the symptoms and that the patient had a history of night 
snoring and wheezing, was unable to speak fully, and 

spoke in fragments. The parents also mentioned a history 
of mild autism and that the patient had a drug history of 
amoxicillin, azithromycin, adrenaline, and multivitamins. 
He also had an allergy to the smell of perfume and smoke. 
The patient was the second child in the family from a 
32-year-old mother who had a cesarean section due to 
placenta previa. Due to the low first-minute Apgar score, 
the patient was given oxygen therapy for two hours. Due 
to the developmental delay, he started walking alone at 15 
months of age and held his head steady at 9 months of 
age. Based on the information provided by the patient’s 
mother, it appears that he has difficulty learning.

In the physical examination, the patient was alert. Vital 
signs included a blood pressure of 100/70 mmHg, a pulse 
rate of 140, a temperature of 37, and a respiratory rate 
of 30. And had an oxygen saturation of 96%. The throat 
examination revealed erythema. In the examination of 
the chest, crackles and expiratory wheezes were heard. 
He had slight intercostal and subcostal retraction. The 
auscultation of the heart was normal, and the abdomen 
and organs were also examined.

The heart function was normal in the echocardiogra-
phy, and mild TR was found. In the initial examination, 
the patient underwent a chest X-ray, which revealed an 
abnormal finding of a separate lung tissue mass. (Fig. 1) 
A chest CT scan provided a more detailed visualization 
of the airway anatomy. (Fig.  2) Before this, the patient 
underwent a flexible bronchoscopy (Fig.  3), which 
revealed three bronchial openings. Moreover, the bron-
choscopy showed a PLC (grade 1) (Fig.  4), TB, and a 
significant narrowing of the distal trachea. The barium 
swallow was normal. (Fig.  5) The schematic image of 

Fig. 1  Chest CT scan findings in a patient with right TB and a distinct parenchyma. A. Coronal view showing an arrow pointing to the TB. B. Axial view 
showing an arrow pointing to the TB and a star marking the trachea
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the lung and abnormalities related to the studied case is 
given. (Fig. 6) In this center, the patient was treated with 
an Epinephrine nebulizer, Pulmicort nebulizer, and Atro-
vent spray, as well as Ceftriaxone. During hospitalization, 
the patient experienced a slight decline in overall health 
status following the administration of the aforemen-
tioned treatments. Due to the limited resources and the 
surgical indication, the patient could not receive further 
treatment at this center; he was referred to the surgery 

department for the following treatment, though we have 
no details on whether any interventional procedure was 
done. He was discharged with instructions on the warn-
ing signs and medication regimen and advised to follow 
up at the hospital.

Fig. 2  Chest X-ray findings in a patient with an accessory lung lobe. The white arrow points to an abnormal separate tissue of the lung parenchyma in 
the right lower lobe. The black arrow shows the approximate image of the narrowing of the distal trachea
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Fig. 4  Bronchoscopic findings in a patient with TB. a star marks the posterior laryngeal cleft (grade 1)

 

Fig. 3  Bronchoscopic findings in a patient with TB. A. An arrow indicates the opening of the TB in the right main bronchus. B. A close-up view of the TB. 
C and D. An arrow points to the TB opening and a star marks the trachea. E. The carina, where the trachea bifurcates into the left and right main bronchi
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Discussion
Congenital lung malformations (CLMs) are a group 
of rare and diverse disorders characterized by airway 
obstruction or narrowing, impacting pulmonary func-
tion. Typically, these anomalies are initially identified by 
signs indicative of increased respiratory effort, such as 
respiratory distress and retraction [12, 13]. The spectrum 
of morbidity and mortality associated with CLMs ranges 
from severe complications like fetal hydrops to milder 
forms presenting as asymptomatic lesions [14]. The 
gamut of CLMs includes various vascular, thoracic, and 
pulmonary anomalies, extending from the upper airway 
to the lung parenchyma, and encompasses conditions 

such as lobar pulmonary sequestration (PS), bronchial 
atresia, cysts, and emphysema [15]. Pediatric bronchos-
copy has been instrumental in diagnosing a variety of tra-
cheobronchial disorders, offering direct visualization and 
sampling. This technique is particularly useful for assess-
ing patients with symptoms like stridor, persistent atelec-
tasis, recurrent segmental pneumonia, or those who may 
remain asymptomatic for extended durations [16].

In the case presented, flexible bronchoscopy uncov-
ered several anomalies, including a PLC, TB, and sig-
nificant stenosis in the lower half of the trachea. TB is 
characterized by a range of bronchial anomalies within 
the main bronchus, extending into the upper lobe region 

Fig. 5  Barium swallow demonstrates the integrity of the esophagus. No defect or leak is observed

 



Page 6 of 7Moradkhani et al. BMC Pulmonary Medicine          (2024) 24:569 

[13], and in this instance, was situated on the right side, 
aligning with literature that suggests a higher prevalence 
of right-sided TB [17]. Bilateral TB has been associated 
with narrowing of the distal trachea, as noted in prior 
studies [18]. The PLC observed was classified as grade 1, 
following the criteria set forth by Benjamin B et al. [19], 
which describes a supraglottic cleft extending above the 
posterior cricoid cartilage. Notably, our case exhibited 
a unique pulmonary parenchyma within the right TB, 
diverging from previous reports, and was remarkable for 
presenting multiple pulmonary anomalies concurrently, 
identified during diagnostic evaluations.

The pharmacological treatment administered to the 
child in this case was meticulously evaluated for its effi-
cacy and appropriateness. Given the absence of extrapul-
monary diseases and cardiac anomalies, the conventional 
pharmacotherapy aimed at alleviating respiratory symp-
toms was deemed accurate and effective. The treatment’s 
success underscores the importance of individualized 
therapeutic strategies, particularly in cases involving 
complex congenital anomalies. The precision in manag-
ing the child’s condition reflects a deep understanding of 
the interplay between anatomical peculiarities and clini-
cal manifestations, ensuring a favorable prognosis with-
out the need for invasive procedures.

Children with congenital heart disease exhibit a sig-
nificantly increased susceptibility to TB, with a thir-
teenfold higher risk [20]. Considering the potential 
association between TB and cardiac anomalies, the 
patient was referred for a comprehensive cardiac assess-
ment. The subsequent cardiac examination and echocar-
diography revealed no abnormalities. Other conditions 

often correlated with TB include Down’s syndrome and 
various chest and lung abnormalities [21]. Our patient, 
fortunately, did not present with any extrapulmonary 
diseases, which favorably influenced the prognosis and 
negated the necessity for interventions beyond pharma-
cological management of the condition and respiratory 
symptoms. However, the absence of follow-up data is a 
limitation of the current report. We aim to address this 
in future updates, which will provide insights into the 
patient’s progress and the long-term efficacy of the cho-
sen treatment strategy. This will help to further elucidate 
the decision-making process in similar clinical scenarios.

Conclusion
In conclusion, our case report highlights the coexistence 
of multiple rare pulmonary anomalies with chronic respi-
ratory symptoms, illustrating the complexity of such 
medical presentations. The patient’s treatment in the 
hospital involved conventional pharmacotherapy, which 
successfully alleviated the respiratory distress. The tra-
cheal bronchus, in particular, demonstrates a wide range 
of clinical manifestations that are influenced by the spe-
cific anatomical malformation and the patient’s over-
all health, especially the presence of immunodeficiency 
states. These can vary from recurrent respiratory tract 
infections necessitating interventional procedures to 
completely asymptomatic cases that do not require sur-
gical intervention. Therefore, clinicians must maintain 
a high index of suspicion for rare pulmonary anomalies 
in patients presenting with persistent respiratory symp-
toms. Such vigilance can facilitate timely diagnosis and 
significantly enhance patient outcomes by tailoring inter-
ventions to the unique aspects of each case.
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