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Abstract
Introduction: Congenital septal anomalies between the trachea and the esophagus are rare conditions. It seemed to us interesting to recall the contribution of tracheoscopy in the diagnostic and therapeutic strategy of esophageal
atresia and congenital esoaerian fistulas. Patients and methods: This is a retrospective study between June 1994 and June 2014 of children who underwent
a tracheoscopy, at the Saint-Luc University Clinics in Brussels, the diagnostic
set of esophageal atresia (EA) or a congenital esoaerian fistula was suspected.
Results: A total of 43 children with esophageal atresia or congenital esoaerian
fistula underwent tracheoscopy. Before the tracheoscopy, the diagnosis of the
anatomical type of atresia of the esophagus and esoaerian fistula was as follows: type C, 34 (79.1%); type A, 4 (9.3%); type E, 5 (11.6%). After performing
the tracheoscopy, the diagnosis was changed as follows: type C, 34 (79.1%); type
A, 3 (7%); type E, 4 (9.3%); type B, 1 (2.3%), a patient with a tracheoesophageal laryngo cleft (2.3%). Tracheoscopy also made it possible to find 2 cases of
tracheomalacia, 2 cases with 3 bronchial tubes and one case associating a diverticulum of the trachea. No complications were correlated with the performance of the tracheoscopy. Conclusion: Our study confirms the benefits of
tracheoscopy in the laden price of esophageal atresia or congenital esoaerian
fistula.
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1. Introduction
Preoperative tracheobroncoscopy (TBS) in the diagnostic evaluation of newborns
with esophageal atresia was described in 1981 [1], more than 30 years ago. However, the value of this procedure is in fact much debated [2]. Only a few studies
have clearly explored the benefits of tracheobronchoscopy. This procedure is therefore not yet systematically included in the diagnostic and therapeutic evaluation
in several pediatric surgery centers [2]. The role of routine preoperative TBS in
esophageal atresia (EA) patients remains a matter of debate [2], with only 43% 60% of contemporary paediatric surgeons routinely using preoperative TBS in
this setting [3] [4]. Advocates cite preoperative TBS findings which may impact
management in 21% - 45% of EA patients, most notably unusual fistula position
and tracheobronchial tree anomalies, and less commonly laryngeal clefts or subglottic stenosis [5] [6]. Preoperative TBS allows the precise examination of the
tracheobronchial tree, the visualization of the eso-tracheal fistula(s), the diagnosis of tracheomalacia and the search for associated respiratory anomalies. The
aim of our work was to assess the benefits and risks of performing preoperative
TBS in newborns with esophageal atresia or congenital esoaerian fistula.

2. Patients and Methods
This is a retrospective study carried out at the Saint Luc University Clinics in
Brussels over a period from June 1994 to June 2014. Children who underwent a
tracheoscopy when diagnosed with esophageal atresia (EA) or congenital esoaerian fistula (“H” sotracheal (ETF), diastema or cleft laryngo tracheoesophageal)
were suspected, were identified. Data collection was made from reports of hospitalisations and accounts of various consultations services and the operating records
of the children concerned. We have analysed data from 43 patients. The parameters studied were: sex, birth term, birth weight, any associated malformations,
type EA before TBS, preoperative tracheoscopy results, type EA post TBS and
post TBS complications. Statistically, the data analysis was performed using SPSS®
software. The significance used for the tests was 0.05.
A rigid bronchoscope (OD 1.9 mm, K. Storz, Germany) was introduced into the
trachea just before the surgical treatment. Induction was by inhalation of sevoflurane with oxygen, combined with local anesthesia (lidocaine) of the oropharyngeal, laryngeal and tracheal mucosa. During this procedure, the child was kept
in spontaneous ventilation. The bronchoscope was connected to a camera to allow the surgeon and anesthesiologist to share the operator’s findings.
When a FOT was found, it was catheterized by a Fogarty balloon catheter allowing its occlusion. After endoscopy, endotracheal intubation and positioning
of the endotracheal tube were dependent on the outcome of the endoscopy to
allow ventilation without gastric distention.
The parameters studied were sex, term of birth, birth weight, associated congenital anomalies, diagnosis of the pre-TBS anatomical type of esophageal atresia and esoaerian fistula, post-TBS diagnosis, modification from the surgical approach, the other anomalies of the tracheobronchial tree and the complications
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due to the realization of TBS.

3. Results
A total of 43 children (24 girls, 19 boys) with esophageal atresia or congenital
esoaerian fistula underwent a 20-year tracheoscopy at the Cliniques Universitaires
Saint Luc in Brussels. During this period, 60 children were identified as having
esophageal atresia. Thus, the frequency of use was 71.6%. The mean term of birth
was 35 weeks of amenorrhea (WA) and 6 days with extremes of 25 and 40 WA.
The average birth weight was 2452.4 g (range 410 - 3970 g). Associated abnormalities were present in 20 patients.
Before the tracheoscopy, the diagnosis of the anatomical type of esophageal
atresia and esoaerian fistula was as follows: type C, 34 (79.1%); type A, 4 (9.3%);
type E, 5 (11.6%). After performing the tracheoscopy, the diagnosis was changed
as follows: C, 34 (79.1%); type A, 3 (7%); type E, 4 (9.3%); type B, 1 (2.3%); a patient with a tracheoesophageal laryngo cleft (2.3%).
In the 34 patients with esophageal type C atresia, the tracheoscopy confirmed
the diagnosis. The fistula was located at the level of the hull (Figure 1) in 9 newborns, in the lower half of the trachea in 24 newborns (ranging from 1 to 4 cm
above the hull) and in the middle of the trachea in 1 new born.
In the 4 cases where an “H” fistula (type E) was suspected, the tracheoscopy
confirmed the diagnosis. After cannulation of the ETF (Figure 2), the first approach for the surgical treatment for EA type E was a cervicotomy (3 cases) and
a thoracotomy (1 case) due to the location of the ETF opposite D3.
Tracheoscopy revealed other anomalies of the tracheobronchial tree: 2 cases of
tracheomalacia; 2 cases with 3 stem bronchi and one case associating a diverticulum of the trachea.
No complications were correlated with the performance of the tracheoscopy.

Figure 1. Laryngotracheobronchoscopy showing tracheoesophageal carinal
fistula.
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Figure 2. Tracheoscopic view of cannulated wide carinal fistula with Fogarty catheter.

4. Discussion
There are few data on the use of TBS as well as on the diagnostic evaluation and
operative management of newborns with esophageal atresia [2]. The frequency
of use in our series was 71.6%. A survey of all members of the International Pediatric Endoscopy Group (IPEG) in 2012 was completed by 170 surgeons from
31 countries [3]. Only 60% of them underwent a tracheoscopy before the surgical repair [3]. A lower utilization rate has been found in other series, notably in
Italy (40.5%) and in France (21.5%) [4] [7].
In our series, TBS confirmed the preoperative diagnosis of all type C and type
E esophageal atresia. Our results are comparable to those of Atzori [5]. TBS can
also be useful for the detection of associated malformations of the tracheobronchial tree. We found cases of tracheomalacia, 3 stem bronchi and a diverticulum
of the trachea. The association of tracheomalacia and esophageal atresia has been
well described, although often not detected [8]. According to Benjamin [1], the
definitive diagnosis of tracheomalacia can be made by bronchoscopy. Kosloske

et al. [9] concluded that tracheomalacia would be better assessed after repair of
esophageal atresia and tracheoesophageal fistula in spontaneous respiration.
The presence of significant tracheomalacia may alert clinicians to the need for
non-invasive support following extubation. The benefit of preoperative TBS is
maximal in newborns with suspected pure EA due to a “gasless abdomen” on
x-ray. In this EA subgroup, TBS reveals a proximal ETF in 20% - 33% with resultant change in management [6] [10]. Preoperative endoscopic intubation of
the ETF with the aim facilitating surgical repair, Fogarty balloon TOF occlusion
to aid ventilation and selective trans-tracheal gastric drainage have been described
[2] [5] [11] [12]. The surgical approach was modified in a patient with type E EA
who underwent a thoracotomy due to the location of the ETF next to D3. Atzori

et al. changed their surgical approach in 24.2% [5]. Thus, TBS was beneficial from
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a diagnostic point of view (anatomical type of EA and associated malformations)
and therapeutic management in 7 patients. Also, cannulation of the fistula made
it easier to identify the fistula during the thoracotomy. Oxygen desaturation, coughing, epistaxis, laryngospasm and bronchospasm have been the complications associated with the achievement of TBS described in very low birth weight infants
[13] [14] [15]. Complications such as pneumothorax have been reported in children [6]. In our series, we did not find its complications. The limits of our study
are the retrospective, monocentric and the operator expertise (TBS).

5. Conclusion
TBS is a useful and safe procedure. Our study confirms the benefits of TBS in the
management of esophageal atresia or congenital esoaerian fistula. It facilitates
surgical repair and improves ventilation of the newborn.
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