An incidental finding of a double-lumen trachea in human – a case report. 
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Abstract
The aim of this case report is to present an incidental finding of a firm tracheal septum in a 61-year-old woman. A tracheal septum as a congenital defect has not been previously reported in adults.

The patient was admitted to the hospital with mild dyspnea and preliminary diagnosis of a tracheal subglottic stenosis. During microlaryngoscopy, just below the subglottic stenosis, a firm, vertical symphysis (septum), forming a double-lumen trachea was found. There was no record of any previous difficulties with intubation. A CR scan performed after the microlaryngoscopy revealed an airway branch arising from the trachea at the level of thyroid gland and joining its lumen below.

Radiologic and endoscopic findings in the presented case do not resemble the conditions described in the literature, as the discovered septum does not have a pseudomembranous nature (that could arise as a result of trauma or infection) nor does it form a tracheal bronchus. Therefore, the finding is thought to be an congenital anatomical defect with minor influence on the patient's clinical condition.
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Introduction

The review of literature describing anomalies of tracheobronchial anatomy estimates the prevalence of congenital malformations to be 1-12% among the population of patients undergoing diagnostic endoscopic procedures in intrathoracic airways [1,2]. With a broader availability and use of diagnostic imaging, most of the malformations (even not clinically relevant) are detected in childhood. In this article, we present a case of a double-lumen trachea.  This is an extremely rare finding and it has not been described in adults before. Thus, it is crucial to share our experience in management of patient with aforementioned tracheal malformation detected in adulthood. 

Case report    
We present a case of 61-year –old female with an incidentally found congenital tracheal defect that has not been previously reported in humansadults. Mircolaryngoscopy performed because of patient's subglottic stenosis revealed a firm vertical tracheal septum forming double-lumen trachea.
The patient was admitted to the hospital with mild dyspnea associated with an upper respiratory tract infection (URTI) and preliminary diagnosis of a tracheal subglottic stenosis visualized in laryngoscopy (the narrowest part measuring 7,5mm). During surgery, just under subglottic stenosis,a firm, vertical symphysis (septum), forming a double-lumen trachea was found in microlaryngoscopy (Fig 1.). The stiffness of the septum prevented the tracheoscope from passing through. Patient's history however, does not include previous difficulties with intubation (during nefrectomy, laparoscopy or hysteroscopy). The patient suffered also from an episode of tracheitis and pneumonia earlier that year. A CR scan performed after the endoscopic examination, revealed an airway branch with a 7mm diameter arising from the trachea at the level of thyroid gland and joining its lumen 20mm below (Fig 2). “insert Fig 1 and 2. Here”
As the patient's general condition after the mechanical balloon dilatation was stable, the patient was released and instructed to return for a follow-up in an outpatient setting. After 6 months a bronchofiberoscopy was  performed showing good result of previous dilatation. The tracheal anomaly was still present and unchanged compared to previous examination. 

Fig 1. Double-lumen trachea visualized during laryngoscopy 
Fig 2. CT scan showing an airway branch with a 7mm diameter arising from the trachea at the level of thyroid gland (1A) and joining its lumen 20mm below (1C)
Disscussion
A review of the literature on such anomalies suggests 1) tracheal bronchus, 2) obstructive pseudomembranes (as a complication of endotracheal intubation or infections), 3) pleural junctional line that could give a false impression of a septum in diagnostic imaging or 4) tracheal secretions.

Congenital defects of the lower airways are mostly clinically relevant, in which case are usually diagnosed and managed early in life, yet they may also not manifest clinically and therefore become fortuitous findings. [3-5] They can also be associated with other syndromes. Tracheal bronchus represents one of the congenital anomalies that rarely bears any clinical relevance [6], but is not an uncommon finding, with 0,1-5% incidence during bronchoscopy[7]. Tracheal bronchi form as a result of abnormal evolution of the lung buds in the gestational period, arise mostly from the middle or lower parts of trachea [6] and are directed towards the upper lobes [8]. As it can also be associated with tracheal stenosis, a tracheal bronchus could seem a plausible differential diagnosis of our patient's malformation, however in this case the airway branch leaves the trachea only to join its lumen 2cm below.
Preoperatively, one of the most probable causes of tracheal stenosis in the patient was presumably a stenosis secondary to endotracheal intubation. The patient underwent three independent surgeries (nephrectomy, laparoscopy, hysteroscopy) in the past, under general anesthesia with the use of endotracheal tubes. Despite the increasing awareness of the possible complications of incorrect or prolonged intubation among intensive care teams, the incidence of tracheal stenosis with this etiology remains high [9]. A cuff pressure over 30mmHg can lead to mucosal ischemia and consequently damage in cartilages structure. If present, it may eventually cause fibrosis and circumferential stenosis of the trachea. [10] Most commonly observed sign of this finding is dyspnea, the severity of which depends on the stenosis level. Mild cases of subglottic stenosis may not require surgical treatment. In severe cases, surgical treatment is needed and surgical procedures might be categorized into open or endoscopic neck surgery with resection of stenotic fragment or endoscopic mechanical dilatation by balloons or rigid instruments.    
The other most common tracheal stenosis causes in adults are an infectious or inflammatory background. [11] This could be considered in this case as patient was treated for tracheitis in the past. However, both aforementioned causes were excluded intraoperatively, as the observed picture of firm septum dividing the trachea lumen did not morphologically resemble these suspected entities.  
Pseudomembrane is also a likely explanation for a septum formed in the trachea. It could either have an idiopathic or post-infectious etiology. As a complication of endotracheal intubation, it is rare and could be severe - it may induce a life-threatening obstruction of the airways [12] and may present itself as atelectasis, respiratory infection [13,14] or post-extubation stridor [15]. Its appearance is explained by the mucosal ischemia caused by the intubation tube, resulting in overproduction of growth factors [16] or secretions [13]. Most of them however, are overlying the tracheal mucous membrane, slowly causing obstruction, instead of presenting as a vertical septum in the trachea.
Radiologic and endoscopic findings in the presented case do not resemble any condition described in the literature. Therefore, the discovery is thought to be a congenital defect with minor influence on the patient's clinical condition theory cannot be rejected. However, patient’s history of uncomplicated previous intubations and recent tracheitis act against this thesis. Most of the respiratory tract anomalies are believed to arise during the period of gestational development. Variations usually concern the number or location of bronchi. [5] Our hypothesis of the formation of this particular anomaly is a tracheal bronchus that left the trachea in its upper part and instead of running to superior lobe of the lung, rejoined the trachea, forming a double-lumen trachea with a firm septum in between.
Still, Aas this case of a double-lumen trachea is a first to be described in an adult, it is crucial to perform regularly a bronchofiberoscopy and a thorough observation of the patient. So far, we assume it is clinically irrelevant, however it may predispose to dyspnea or inflammation. Although this anomaly is a rare finding in humans, it is important for clinicians to be aware of its presence. This case report suggests that double-lumen trachea is not a life threatening condition and it can be managed with “watch and wait” approach.   
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