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Preoperative Bronchoscopy in Esophageal Atresia: Unmasking
a Proximal Tracheoesophageal Fistula
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Abstract

Background: Preoperative bronchoscopy is not universally performed for primary repair of esophageal atresia
(EA) but may aid with localization of tracheo-esophageal fistulas (TEF), detect associated airway abnormalities,
and reduce the risk of missed additional fistulas. Methods: We report a neonate with EA who underwent dynamic
flexible bronchoscopic evaluation prior to primary repair. Initial bronchoscopy under spontaneous breathing as-
sessed the larynx, trachea, airway collapsibility and localized the suspected distal TEF. The examination was
continued via laryngeal mask airway (LMA), using positive end expiratory pressure (PEEP). In addition, low-flow
oxygen jets were applied via the working channel to explore for further TEFs. Results: A TEF was identified ap-
proximately 2 cm above the carina, with severe posterior intrusion type tracheomalacia at the same level. Using
an LMA with 10 cm H2O PEEP and 2 L/min bronchoscopic oxygen jet insufflation, a second, more proximal fistula
became visible approximately 2 cm above the distal fistula. Additional intraoperative bronchoscopy after repair
confirmed successful closure of both fistulas. Conclusion: Preoperative bronchoscopy may improve anatomical
mapping and perioperative planning in EA. Detection of a fistula should not conclude the evaluation; additional
fistulas require deliberate exclusion. PEEP and low-flow bronchoscopic oxygen insufflation may help expose
occult fistulas.
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Introduction
Preoperative bronchoscopy in newborns with
esophageal atresia remains non-uniformly prac-
ticed across centers. Its potential value lies in defining
fistula location and anatomy, identifying tracheoma-
lacia and other tracheolaryngeal abnormalities (1),
and reducing the risk of missed additional, usually
proximal, fistulas. In a review by Parolini et al. from
more than a decade ago (2), preoperative tracheo-
bronchoscopy was described as valuable, but still
debated and not routinely incorporated into diagnostic
and surgical assessment in many centers. More
recent consensus recommendations (3) support
routine tracheoscopy before operation to evaluate the
fistula(s) and associated tracheolaryngeal pathology.
A key technical challenge is the presence of an oc-
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cult or collapsed proximal fistula, which may evade de-
tection on initial inspection. Accordingly, systematic
preoperative airway endoscopy has been advocated,
given the high prevalence (1) of associated laryngotra-
cheal abnormalities that can influence management.
In this context, flexible bronchoscopy performed un-
der spontaneous breathing allows concurrent assess-
ment of vocal cord motion and tracheomalacia; how-
ever, identification of a proximal fistula - particularly
when collapsed - may require adjunctive techniques to
transiently distend the airway and unmask the lesion.
This video article highlights a practical broncho-

scopic approach, demonstrating how modification of
airway conditions - specifically the application of PEEP
and low-flow oxygen insufflation - can aid detection
of an otherwise occult proximal fistula, with direct im-
plications for diagnostic accuracy and perioperative
decision-making.

Case Description
Amale neonate was born at 36 weeks’ gestation. Post-
natally, EA was diagnosed, with the presence of gas-
tric air raising suspicion for a tracheoesophageal fis-
tula (figure 1). At 5 days of age, the patient proceeded
to surgery.
Preoperative bronchoscopy was conducted in two

stages, using a 2.8-mm flexible bronchoscope with a
1.2-mm working channel (BF-XP190, Olympus Med-
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Figure 1: Chest x-ray on day 1 of life, demonstrating
a nasogastric feeding tube in the upper esophageal
pouch and the presence of gastric air.

ical Systems, Tokyo, Japan). Initially, flexible bron-
choscopy was performed via nasal passage under
spontaneous breathing, allowing assessment of laryn-
geal anatomy and dynamic tracheal behaviour. Vocal
cord mobility and laryngeal structures appeared nor-
mal. Direct laryngotracheal palpation was not under-
taken; therefore, the presence of a subtle low-grade
laryngeal cleft could not be definitively excluded. At
mid-tracheal level (T2), there was severe tracheoma-
lacia of posterior intrusion type, with∼90% luminal nar-
rowing (figure 2). The proximal (T1) and distal (T3) tra-
cheal segments were patent without evidence of mala-
cia, and bronchial anatomy was normal. The broncho-
scope was rotated to align the posterior membranous
wall with the upward-flexed aspect of the scope, to opti-
mize the viewing angle and improve both visualization
and control. A fistulous opening was visualized on the
posterior tracheal wall approximately 2 cm above the
carina; however, its presence, precise location, and
size could not be reliably defined due to intermittent
tracheal collapse obscuring the view. Notably, even
during transient airway expansion during inspiration,
the fistula did not consistently open, suggesting a dy-
namic, pressure-dependent or flap-valve configuration
with intermittent occlusion (figure 3a).
The examination was subsequently continued

through an LMA under PEEP of 10 cm H2O. Low-flow
oxygen jet insufflation was applied intermittently
through the bronchoscope working channel, at 2
L/min as previously described (4). Insufflation was
brief, targeted, and discontinued once the fistulas

Figure 2: Severe posterior intrusion type tracheomala-
cia at mid tracheal level (T2).

were identified. Continuous cardiorespiratory and
pulse oximetry monitoring were maintained, and high-
pressure jet ventilation was avoided to reduce the
risk of barotrauma or gastric insufflation. Under these
modified airway conditions, systematic inspection
of the pars flaccida was performed. The previously
obscured lower fistula became clearly visible and
widely patent (figure 3b). An additional proximal
fistula was revealed approximately 2 cm above the
distal fistula (figure 4).
Positive airway pressure may be particularly help-

ful when posterior intrusion-type tracheomalacia con-
tributes to intermittent fistula concealment. During
spontaneous breathing, dynamic posterior intrusion
can narrow the lumen and intermittently obscure a fis-
tulous opening, particularly if the tract has a flap-valve
configuration. Conversely, PEEP may splint the poste-
rior membrane away from the opposing tracheal wall,
while local low-flow insufflation can transiently distend
a collapsed tract and improve direct visualization.
Although posterior tracheal wall manipulation with

a rigid bronchoscope may also expose an occult fis-
tulous opening in selected cases, the mechanism dif-
fers from the approach demonstrated here. Our ap-
proach may better reveal a pressure-dependent fistula
while limiting mucosal trauma and mechanical distor-
tion caused by rigid instrumentation.
Alternative adjuncts, such as methylene blue instil-

lation, may assist in fistula localization, but ideally re-
quire simultaneous esophageal endoscopy. In this
case, low-flow oxygen insufflation provided direct real-
time bronchoscopic confirmation of both tracheal open-
ings, obviating the need for further confirmation.
Together, these findings established the diagnosis
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Figure 3: Bronchoscopic views of the distal tracheoesophageal fistula. (a) Collapsed fistula during spontaneous
breathing; the bronchoscope is rotated, with the posterior tracheal wall appearing in the upper portion of the
image. (b) The same fistula, in the upper aspect of the image, splinted open by applied positive airway pressure.

Figure 4: Bronchoscopic view of the proximal tra-
cheoesophageal fistula opened by local insufflation
with low-flow oxygen, under positive airway pressure
via laryngeal mask airway.

of type D EA with two TEFs. Definitive surgical re-
pair was then undertaken, and additional intraopera-
tive bronchoscopy subsequently confirmed closure of
both fistulas.

Conclusion
This case demonstrates that systematic, physiology-
informed bronchoscopy is critical in esophageal atre-
sia, particularly when initial findings appear inconclu-

sive. Dynamic assessment under spontaneous breath-
ing, followed by targeted modification of airway condi-
tions using PEEP and brief intermittent low-flow oxy-
gen insufflation, can unmask otherwise occult proximal
fistulas and refine anatomical diagnosis. Such an ap-
proach directly impacts surgical planning and may re-
duce the risk of missed lesions. Incorporating struc-
tured preoperative bronchoscopy with deliberate air-
way manipulation should therefore be considered an
essential component of contemporary EA/TEF evalua-
tion.
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