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Аннотация: Представлен клинический случай наличия добавочного бронха, 

отходящего из латеральной стенки трахеи, направленного к верхней доле легкого 

и участвующего в ее вентиляции. Установлено наличие частичного аномального 

дренажа легочных вен, дефект межпредсердной перегородки и гипоплазией 

правой подключичной вены. Рассмотрены рентгенологические особенности 

строения бронхиального дерева. 
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Abstract: A clinical case of an anomaly in the development of the bronchial tree is 

described. A case is characterized by the presence of an additional bronchial branch, 

directed to the upper lobe of the lung and participating in its ventilation, and associated 

with a partial anomalous pulmonary venous drainage, with an atrial septal defect and 

hypoplasia of the right subclavian vein. Morphometric, topographic, and X-ray 

anatomical characteristics of the bronchial tree and lung parenchyma were established. 

Keywords: bronchial tree, congenital tracheal anomaly, tracheal bronchus, partial 

anomalous pulmonary venous drainage computed tomography, multiplanar 
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Introduction 

Tracheal bronchus is a rare congenital anomaly of the bronchial tree, occurring in 

1% of the world population, characterized by the presence of a bronchial branch 

extending from the lateral wall of the trachea, directed to the upper lobe of the lung 

and participating in its ventilation. Usually, the accessory bronchial branch is located 

on the right side of the trachea, at the level of the carina or 2 cm above it, but in other 

cases, tracheal bronchi can arise from the cricoid cartilage [2]. 

The tracheal bronchus in most cases is located on the border of the middle and distal 

thirds of the right side wall of the trachea, is more common in males and may be 

associated with stenosis of the right main bronchus [3]. 

In numerous studies conducted among children, the tracheal bronchus was present 

in 0.9–3%, in most cases arising from the right side wall. The prevalence of the right-

sided accessory bronchus of the trachea ranged from 0.1 to 2%, and the prevalence of 

the left-sided bronchus was from 0.3 to 1% [6]. 
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The reasons for the development of the tracheal bronchus can be local disorders of 

morphogenesis, the result of the reposition of a previously developed bronchus, or 

combined with various dysontogenesis. Some researchers argue that this anomaly may 

be associated with other congenital anomalies such as Down syndrome, 

tracheoesophageal fistulas, esophageal, larynx, and duodenal atresia, spinal fusion 

defects, congenital heart defects, and pulmonary hypoplasia [6]. In other cases, a rare 

congenital anomaly of the bronchial tree can be associated with pathologies of 

congenital heart diseases (valvular heart disease, tetralogy of Fallot, and aortic 

coarctation) stenosis of the bilateral pulmonary arteries, stenosis or hypoplasia of the 

main bronchus, anomalous pulmonary venous connection, stenosis of the trachea [7]. 

There are several classifications of this rare pathological condition. According to 

one classification, there are three types of anatomical location of the tracheal bronchi: 

type I - the tracheal bronchus is more than 2 cm away from the the carina and there is 

a distal narrowing of the trachea; type II - the tracheal bronchus is more than 2 cm from 

the the carina, but there is no distal narrowing of the trachea; type III - the tracheal 

bronchus is 2 cm below the level of the the carina [4]. 

According to another classification, the tracheal bronchus is divided into three 

types: type I - the tracheal bronchus is a bronchial diverticulum and its diameter is 

almost equal to the diameter of the trachea; located above the carina (the bifurcation of 

the trachea) ; type II - the bronchus begins above the carina (the bifurcation of the 

trachea) and ventilates the upper lobe of the lung; and type III - the tracheal bronchus 

is fully developed and located at the level the carina (the bifurcation of the trachea) 

[1,6]. 

In most cases, the tracheal bronchus is discovered by chance, more often they are 

asymptomatic, but sometimes it can be manifested by cough, chronic bronchitis, 

recurrent right-sided pneumonia. 

Partial anomalous pulmonary venous drainage is characterized by the absence of 

connection of one or more veins with the left atrium and drainage of the pulmonary 

veins into the right atrium or vena cava, which accounts for 0.3% of all congenital heart 

defects. In 25% of cases, it is associated with an atrial or ventricular septal defect and 

anomalies in the structure of the trachea and bronchial tree. 
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Case presentation 

We observed a 40-year-old man, who underwent multispiral computed tomography 

(MSCT) of the thoracic cavity in 2023 at the University Clinic. The CT images looked 

as follows: an accessory (tracheal)  bronchus was visualized at the level of the fifth 

thoracic vertebra, 22 mm above the level of the carina (tracheal bifurcation) [Figure 1: 

computed tomography images]. It independently departed from the lateral wall of the 

trachea on the right, went to the upper lobe of the right lung and participated in its 

ventilation. Its diameter was 8 mm, length 25 - mm. In the parenchyma of the upper 

lobe of the right lung, it was divided into two branches: the anterior branch, 16 mm 

long and 3 mm in diameter, which divided dichotomously and occupied the 

parenchyma of the anterior-apical segment of the lung parenchyma, and the posterior 

branch, 10 mm long and 5 mm in diameter, which also divided dichotomously and 

occupied the parenchyma of the posterior-apical segment of the lung parenchyma. 

 

 
Figure 1 - an accessory (tracheal) bronchus. 

CT scan: a - an axial chest CT image with lung window, b - coronal chest CT image 

with lung window. 

 

 The bronchial tree looked like this: two main bronchi departed from the trachea, 

the right one was narrowed, its diameter was 8 mm and 31 mm long, the left main 
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bronchus was wider with a diameter of 11 mm and a length of 48 mm. [Figure 2: 

computed tomography images]. 

 

 
                                   Figure 2.CT scan: - an axial chest CT image with lung 

window. 

At the at the hilum of the right lung, the right main bronchus was divided into three 

lobar bronchi: upper, middle and lower, while the oblique interlobar fissure of the right 

lung was within normal, and the horizontal interlobar fissure was incomplete, dividing 

the lung parenchyma into 1/3 of the anterior and lateral sections of the lung. There was 

a change in the structure and division of superior lobar bronchus. The upper right lobar 

bronchus was 4 mm wide, located lower than usual at the level of the middle third of 

the body of the seventh thoracic vertebra and divided only into two segmental bronchi: 

anterior and posterior, corresponded to normal third-order segmental bronchi. 

According to the anatomical structure of the bronchial tree, the right upper lobe 

bronchus is divided into three segmental bronchi: apical, posterior and anterior, located 

in the upper lobe of the lung parenchyma. In our case, the accessory tracheal bronchus 

was defined as an apical segmental bronchus of the third order, which was directed to 

the upper lobe of the right lung in the apical segment.The pulmonary parenchyma was 

without additional formations and inflammatory changes.  
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The clinical case was associated with partial congenital anomalous drainage of the 

right upper and lower pulmonary veins into the superior vena cava and an operated 

atrial septal defect. 

The anatomical features of the blood supply of the segments of the anomalous 

tracheal bronchus were as follows: the right pulmonary veins merged into segmental 

trunks with diameters of 12 mm (anterior) and 8 mm (posterior), and then merged into 

a common trunk with a cross-section of 17 mm. Blood drained into the superior vena 

cava instead of the left atrium, which indicates a false "scimitar" syndrome (partial 

anomalous drainage of the pulmonary veins). Mixing of blood occurs at the site of 

drainage of the right pulmonary veins and the superior vena cava. Oxygenated blood, 

entering the lumen of the superior vena cava, with a mixture of deoxygenated blood, 

flows into the right atrium, creating difficulty in the work of the heart and pulmonary 

vessels in the form of hypertension  and hypoxia of the internal organs. 

Hypoplasia of the right subclavian vein was detected: the diameter was narrowed to 

3 mm in the area 10 mm distal to the intersection of the first rib and was located 10 

mm before it entered the right brachiocephalic vein. 

 

Conclusion 

As a result of the study, an anatomical picture of the structure of the bronchial tree 

with the presence of the right tracheal bronchus was revealed. This rare congenital 

anomaly was associated with stenosis of the right main bronchus, hypoplasia of the 

right subclavian vein, incomplete right horizontal interlobar fissure, corresponded to 

type II (the bronchus began 22 mm above the bifurcation and ventilated the upper lobe 

of the lung), partial congenital anomalous drainage of the right upper and lower 

pulmonary veins into the superior vena cava and an operated atrial septal defect. Such 

an anomaly was revealed for the first time in the University Clinic [5]. The case 

described expands and complements the understanding of the morphometric, 

topographic and radiological characteristics of a rare congenital pathology of the 

bronchial tree. 
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