
Tracheal Agenesis : A Case Report 

PAKAPHAN KIATCHOOSAKUN, MD*, 
SUKANY A TAKSAPHAN, MD*, 
BENJAPORN NITINA VAKARN, MD**, 

Abstract 

JUNY A JIRAPRADITTHA, MD*, 
JAMAREE TEERATAKULPISARN, MD*, 
CHERDCHAI TANTISIRIN, MD*** 

Tracheal agenesis is a rare congenital anomaly and typically has fatal consequences. Asso­
ciated congenital malformations are present in 90 per cent of cases, most frequently affecting the 
cardiovascular or gastrointestinal systems and the genitourinary tract. Affected infants lack prenatal 
symptoms and usually present with severe respiratory distress, absence of audible crying and difficult 
or impossible endotracheal intubation, leading to failed airway management and irreversible cerebral 
hypoxia. The authors report an infant with tracheal agenesis who presented with respiratory failure 
after birth. The clinical features, embryology and classification schemes are presented in the hope of 
increasing awareness, thus making earlier diagnosis possible and thereby improving survival. 
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Tracheal agenesis is a rare, usually fatal, 
malformation often associated with other congenital 
anomalies. Various etiologies have been proposed 
but not convincingly demonstrated. Tracheal agenesis 
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should be suspected in newborns with severe respi­
ratory distress, absence of audible crying and diffi­
cult endotracheal intubation. Esophageal intubation 
can improve the respiratory condition if a tracheo-
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esophageal fistula is present. Endoscopic laryngo­
scopy, esophagoscopy, contrast study via esophageal 
tube and CT scan can provide information on tracheal 
status. However, delayed or failed diagnosis of tra­
cheal agenesis will result in cerebral anoxic damage 
since an adequate airway has not been established. 
Notwithstanding early recognition and temporary ven­
tilatory support, most surgical reconstruction attempts 
fail. The authors describe a case of tracheal agenesis 
with a review of associated literature. 

CASE REPORT 
A male infant was born spontaneously to a 

healthy, 25-year-old mother after an uncomplicated 
41-week pregnancy. The Apgar scores were 5 and 7 
at l and 5 minutes, respectively. The child's birth 
weight was 2700 g. The infant was cyanotic and had 
no spontaneous respiration. Positive pressure ventila­
tion with bag and mask was performed and resulted in 
a partial improvement of cyanosis. Numerous endo­
tracheal intubation attempts were unsuccessful, pri­
marily because the endotracheal tube could not be 
passed through the larynx. Only ventilation through 
the tube inserted into the esophagus resulted in audible 
breath sounds over both lungs and improvement in 
oxygen saturation. The infant was transferred to the 
Neonatallntensive Care Unit. The physical examina­
tion did not reveal any other abnormalities, but laryn-

Fig. 1. Chest CT scan at the level of the thoracic 
inlet demonstrates the esophagus (arrow) 
containing both a double lumen orogastric 
tube and an endotracheal tube. The trachea 
is absent. 

goscopy confirmed that the endotracheal tube was in 
the esophagus with a normal supraglottic area and 
vocal cords. An attempt to intubate the endotracheal 
tube in the trachea was unsuccessful. Oxygenation 
was restored after re-inserting the endotracheal tube 
into the esophagus. The authors postulated that the 
patient had a tracheoesophageal fistula in addition to 
a subglottic obstruction, so ordered an emergency CT 
scan. The scan showed obliteration of the airway just 
below the level of the larynx. The orogastric tube and 
endotracheal tube were both placed in the esophagus 
(Fig. 1 ). At the carina, there was a small fistula con­
necting between the esophagus and the right proximal 
bronchus (Fig. 2) with hyperaeration in both lungs. 

Emergency thoracotomy was performed. 
Operative findings revealed tracheal agenesis with a 
small fistula connecting the esophagus to the carina. 
A gastrostomy and thoracic esophageal ligation and 
esophageal intubation through cervical esophagostomy 
were performed to maximize ventilation through the 
fistula: notwithstanding, the child died at 5 days due to 
severe respiratory acidosis and hypoxia. Postmortem 
findings confirmed the absence of the trachea with a 
small fistula between the esophagus and carina. 

DISCUSSION 
In 1900, Payne identified tracheal agenesis 

in a cyanotic infant in whom the trachea could not 

Fig. 2. Chest CT scan reveals a small fistula (arrow) 
between posterior aspect of the right proxi­
mal bronchus and the esophagus. 
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be found during an attempted tracheostomyCl). Sub­
sequent case reports of similar types of tracheal agene­
sis prompted Floyd(2) to develop a three-stage ana­
tomical classification system: Type I refers to an 
agenesis of the proximal trachea with a normal, but 
short distal tracheal segment and a tracheo-esophageal 
fistula; Type 2 is an agenesis of the entire trachea 
with normal main bronchi communicating via the 
tracheo-esophageal fistula at the carina; and, Type 3 
is a complete agenesis of the trachea and the right 
and left main bronchi arising separately from the 
esophagus. The presented patient had Floyd type 2, 
which is the most common form of agenesis. 

Agenesis of the trachea occurs during 
embryonic development. One theory hypothesizes 
the lung buds occur before the foregut is divided into 
the esophagus and the trachea(3). According to Sadler 
(4) the foregut forms two longitudinal ridges, which 
fuse to form a septum during the 4th week of gesta­
tion dividing the foregut into the esophagus dorsally 
and the trachea ventrally. Some of the earliest explana­
tions of tracheal and esophageal malformations hypo­
thesize either failure of displacement of the septum 
and/or the formation of ridges(5) or displacement of 
the dividing septum(6) with the degree of displace­
ment determining the severity of the tracheal agene­
sis. 

Alternatively, in a study of the foregut region 
of chick embryos, Kluth et al(7) observed that dif­
ferentiation of the foregut into the esophagus and 
trachea was not a result of lateral ridges but a pro­
cess of reduction in size of a foregut region called the 
tracheo-esophageal space. This reduction was caused 
by a system of folds that developed into the primitive 
foregut. They concluded that malformations of the 
trachea or esophagus with fistula could be explained 
by abnormalities in the formation of these folds or 
their developmental movements. For example, atresia 
of the trachea with fistula can be caused by a defor­
mation of the foregut on the ventral side when the 
developmental movements of the folds are disturbed 
and the tracheo-esophageal space is dislocated in 
the dorsal direction. It, therefore, differentiates into 
the esophagus. Another possibility is that abnormal 
cellular interaction between the epithelium and mes­
enchyme leads to a disruption of the normal separa­
tion of the esophagus and trachea(8,9). 

Tracheal agenesis is often associated with 
other congenital anomalies. Numerous cardiac defects 
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have been reported, including valvular malformation, 
great vessels abnormalities, septal defects and cardiac 
hypoplasia(I0-14). Laryngeal abnormalities (i.e. ellip­
tical cricoid cartilages) and vertebral defects (i.e. 
hemivertebra and fused vertebrae) have been described 
as have gastrointestinal tract abnormalities such as 
duodenal atresia and imperforate anus. Renal malfor­
mations and other genitourinary tract abnormalities 
have also been correlated. Orthopedic abnormalities 
range from hypoplastic thumb to absent radii. It has 
been suggested that tracheal agenesis is associated 
with VATER or V ACTERL association, which in­
cludes vertebral defects, imperforate anus, tracheo­
esophageal fistula, radial and renal dysplasia, cardiac 
and limb malformations00,12,13,15-19). There was 

no associated anomaly in the presented case. 
Pregnancy may be complicated with poly­

hydramnios, although some are uneventful as was 
the case the authors have described. Infants with 
tracheal agenesis are born with severe respiratory 
distress and are unable to cry. Endotracheal intuba­
tion attempts are unsuccessful, laryngoscopy may 
reveal the blind pouch below the vocal cords. 

Initial stabilization of affected infants 
requires the establishment of a secure airway and 
providing adequate ventilation via intubation of the 
esophagus. Since this procedure causes gastric disten­
tion, repeated gastric decompression will be neces­
sary until distal esophageal banding can be done. The 
anatomy of the distal airway is usually visualized by 
a barium esophagogram as the barium passes through 
the tracheoesophageal fistula. Bronchoscopy or eso­
phagoscopy may reveal the blind pouch or proximal 
communication with the esophagus but the distal 
tracheoesophageal fistula is often difficult to visualize. 

Infants with tracheal agenesis in most reports 
were stillborn or died shortly after birth when surgical 
repair was not successful. Hiyama(20) described a 
case of Floyd type 2 tracheal agenesis successfully 
managed by esophageal ligation, gastrostomy, and 
esophageal intubation. At 9 months of age, a long T­
tube was placed in the esophagus, the infant could 
breathe room air and later learned to speak by closing 
the orifice of the T-tube. At age three, the patient 
received a colonic graft to reconstruct the esophagus, 
after which he could eat in small amounts. 

Several methods for tracheal replacement 
have been proposed. These include the use of allo­
grafts(21-23) prosthetic materials(24,25), autologous 
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tissue(26-28) or a combination of these materials(29, 
30) but no satisfactory approach has yet been deve­
loped. 

In summary, tracheal agenesis is rare and 
usually fatal. Early recognition and proper airway 
stabilization by esophageal intubation may allow 
short-term respiratory support. Attempts at surgical 
correction at the current state of technology are debat­
able, so parents should be counseled about the prog-

nosis allowing them to make an informed decision. 
Increasing the knowledge and advances in surgical 
reconstruction may improve survival of some tracheal 
agenesis infants. 
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