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ABSTRACT

Abnormalities of the upper airway tract lead to congenital high airway obstruction and may complicate neonatal airway management in the 
delivery room. Congenital complete tracheal rings are a rare and unusual tracheal anomaly, usually presenting in the neonate or infant as 
respiratory distress. The clinical presentation can vary from almost asymptomatic patients to near-fatal airway obstruction. It may exist as an 
isolated entity, or in association with other congenital malformations, in particular, cardiac anomalies along with vascular rings and pulmonary 
slings. Other associated anomalies have also been reported, for example, chromosomal anomalies, malformation of other parts of the respiratory 
tract, esophagus and skeletal systems. Here, we report an extreme case of VACTErL/TACrD association presented with congenital complete 
tracheal ring, encephalocele, bilateral radial agenesis with absent thumbs, equinovalgus deformity on right foot, low-set ears and micrognathia. 

Key Words: Newborn, respiratory distress syndrome, Tracheal stenosis, VACTErL association

InTRoduCTIon

Severe congenital stenosis of the trachea is a rare 
malformation with an incidence of two per 100.000 live 
births and was first described by Payne in 1900 (1,2). It is 
associated with complete cartilaginous rings and varying in 
length, location and severity (3-6). This rare malformation 
may be a life-threatening condition. The association of 
tracheal stenosis with other multi-organ malformations 
has been reported. Tracheal stenosis may be one of the 
components of the VACTErL association (7). We report 
herein an extreme case of congenital malformation 
characterized by an unusual combination of multiple fetal 
anomalies including tracheal stenosis.

CASE REpoRT

The patient was delivered at 38 weeks of gestation to an 
18-year-old primigravida mother and a 21-year-old father 
vaginally. The family history was unremarkable and the 
parents were non-consanguineous. There was no obvious 
antenatal teratogen exposure, fever, rash or any drug 
intake. multiple malformations were recognized at birth 
(micrognathia, low-set ears, encephalocele, bilateral radial 
agenesis with absent thumbs, equinovalgus deformity on 
right foot). Figure 1 shows encephalocele in the case. The 
radiological appearance of bilateral radial agenesis is shown 
in Figure 2. The infant developed respiratory distress after 
birth and was referred to our hospital. On admission, the 
patient presented with cyanosis with 78% oxygen saturation.  
Because of persisting respiratory distress, cyanosis and CO2 

retention the infant was intubated and ventilated. It was 
impossible to advance tracheal tubes of various sizes beyond 
the vocal cords during direct laryngoscopy and the mask 
ventilation became impossible as well. Cardiopulmonary 
resuscitation was started due to progressive bradycardia 
and poor oxygenation. The emergency tracheotomy did not 
provide ventilation of the lungs because the infant lacked a 
visible tracheal lumen. Despite prolonged cardiopulmonary 
resuscitation, the newborn died at the age of 2 hours.   

Postmortem examination revealed the stenosis of the 
trachea 1 cm distal to the vocal cords with a lumen of 
less than 1 mm in diameter. microscopically, abnormal 
architecture of the trachea was found. The severely stenotic 
lumen of the distal part of trachea was surrounded by a 
complete cartilaginous cartilage (Figure 3). There was no 
tracheaesophageal fistula. microscopic examination of 
the lungs revealed poorly ventilated alveoli. A ventricular 
septal defect of 7 mm diameter was also found. A single 
umbilical artery was noted. Cytogenetic analysis revealed 
no chromosomal abnormality.

dISCuSSIon

Tracheal stenosis associated with complete tracheal ring 
usually has a high mortality rate. It is associated with 
other congenital anomalies in the majority of the cases 
(7,8). These include malformations of the respiratory, 
genitourinary and gastrointestinal tracts, as well as cardiac 
malformations. Some authors refer to tracheal stenosis as a 
part of the VACTErL association because of presentation 
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as an associated anomaly (7). The VACTErL association 
includes vertebral anomalies, anal atresia, cardiovascular 
anomalies, trachea-esophageal fistula, esophageal atresia, 
renal anomalies and pre-axial limb anomalies. Three of 
these seven major defects are considered to be sufficient to 
consider the case as having the VACTErL association. A 
single umbilical artery, a feature verified in our patient is 
also a common feature of the VACTErL association (9,10). 

The acronym TACrD (tracheal agenesis, congenital cardiac 
abnormalities, radial defects and duodenal atresia) has 
been also shown in some cases of tracheal stenosis (11). 
Therefore more recent cases of tracheal stenosis have been 
reported as TACrD association (7,8,11,12). using these 
criteria, it is debatable whether the present case should be 
considered as a part of this association. Although we think 
that many cases of tracheal stenosis share features with the 
VACTErL association, Evans et al. (7) suggested that it is 
one manifestation of a different pattern of malformations 
that is included in the TACrD association. 

The explanation for the development of the complete 
tracheal rings in the embryologic period is unclear. During 
the eighth week of gestation, the splanchnic mesoderm 
begins to differentiate into primitive cartilage and two 
weeks later the cartilage migrates around the primitive 
trachea in C-shaped fashion, thus forming the tracheal 
rings (13). The formation of complete or near-complete 
tracheal rings arises from disproportionate growth of the 
cartilage (14). Furthermore, an intrinsic field defect in the 
cervical splanchnic mesenchyme may also result in the 
occurrence of complete tracheal rings and there is therefore 
a frequent association with mediastinal and cervical 
chondrogenic anomalies, foreshortened neck and trachea, 
pulmonary agenesis and abnormal vasculature (15). An 
association between vascular lesions and complete tracheal 
rings is very common so a search for both anomalies is 
indicated (16). Other anomalies that have been reported 
in patients with complete tracheal rings include cardiac or 
tracheoesophageal fistula, gastrointestinal abnormalities 
and esophageal atresia. Some cases were documented with 
Down’s syndrome and Pfeiffer’s syndrome (14,17,18).

Occipital encephalocele has been described rarely 
among patients with VACTErL association (9,10,19). Its 
association with radial defects has been previously reported 
within the spectrum of abnormalities observed in patients 
with oculo-auriculo-vertebral spectrum (OAVS) (20). It 
should be noted that there is some statistical evidence for 
etiological connections between VACTErL association and 
OAVS (21). 

Valdez et al. reported a case with encephalocele, radial, 
cardiac, anal/renal anomalies and suggested this as a new 
condition (22). The authors proposed that this disorder 
be named “Froster-Iskenius and meincke syndrome”. Figure 3: Histological finding of complete tracheal ring 

demonstrated in the postmortem examination.

Figure 2: X-ray image of bilateral radial agenesis.

Figure 1: The external appearance of occipital encephalocele.
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In our patient, the main findings were encephalocele, 
bilateral radial agenesis with absent thumbs and congenital 
complete tracheal rings. However, their hypothesis has not 
been proven yet. 

Congenital tracheal stenosis due to a complete tracheal ring 
is a rare malformation causing the difficulty of management. 
The resuscitative management could be improved with the 
diagnosis of complete tracheal ring being made prenatally. 
In conclusion we an extreme case of VACTErL/TACrD 
association characterized by an unusual combination of 
multiple fetal anomalies including tracheal stenosis.
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