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Surgical treatment of acquired tracheoesophageal fistula caused by
balloon dilatation of corrosive esophageal stricture in a child
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Abstract

Introduction. Tracheoesophageal fistula (TEF) as a com-
plication of balloon dilatation (BD) of corrosive esophageal
stricture is a very rare and serious condition. Life threaten-
ing aspiration pneumonia requests urgent lungs' protection,
but overall treatment strategy is not cleatly defined. Case
report. Twenty-month-old female child accidentally in-
gested a household bleach. Caustic injury of esophagus was
healing with development of strictures of cervical and prox-
imal thoracic esophagus. TEF was developed during the
third BD. Healing of TEF and pulmonary infection was
achieved by exclusion of the esophagus (pharyngostoma
and feeding gastrostomy together) with prolonged tracheo-
bronchial intubation and toilette. Retrosternal colon intet-
position was performed a year later, with excellent func-
tional results over four-year follow-up. Conclusion. Eso-
phageal exclusion in the first stage, and pharyngoesophageal
reconstruction in the second stage, is a useful therapeutic
option in the treatment of TEF caused by balloon dilatation
of corrosive esophageal stricture in children.
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Apstrakt

Uvod. Traheoezofagusna fistula (TEF), kao komplikacija
balon dilatacije (BD) korozivne stenoze jednjaka, je vrlo ret-
ko i tesko stanje. Po zivot opasna aspiraciona pneumonija
zahteva urgentnu zastitu pluca, ali opsta strategija le¢enja ni-
je jasno definisana. Prikaz bolesnika. Dvadesetomesecna
devojcica je zadesno progutala kuéni izbeljiva¢. Stenoza
vratnog i proksimalnog grudnog jednjaka razvila se kao po-
sledica kausticne povrede jednjaka. Do razvoja TEF doslo je
tokom trece procedure BD. Sanacija TEF i plu¢ne infekcije
postignuta je ekskluzijom jednjaka (faringostoma i nutrutiv-
na gastrostoma) uz prolongiranu traheobronhijalnu intuba-
ciju i toaletu. Retrosternalna interpozicija dugog segmenta
kolona je uradena nakon godinu dana, sa odli¢nim funkcio-
nalnim rezultatom tokom cetvorogodisnjeg pracenja.
Zakljucak. Ekskluzija jednjaka u prvom, i faringoezofage-
alna rekonstrukceija u drugom stadijumu, predstavlja efikasan
nacin lecenjaTEF nastale prilikom BD korozivne stenoze
jednjaka.

Kljucne reci:

jednjak, stenoza; opekotine hemijskim sredstvima;
dilatacija; fistula, traheoezofagusna; hirurgija,
digestivnog sistema, procedure; deca, predskolska,
lecenje, ishod.

Introduction

Corrosive agents ingestion in children is accidental and
usually caused by alkalies. Deep tissue involvement with in-
flammatory process often causes esophageal stricture which

requires dilatation or even esophageal replacement. Eso-
phageal perforation with formation of tracheoesophageal fis-
tula (TEF) during dilatation of corrosive esophageal stricture
is a very rare complication, and may lead to fatal aspiration
pneumonia .
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There is no consensus about the treatment, and we be-
lieve that each case report can help in outlining the optimal
strategy for distinct clinical presentations.

Case report

Twenty-month-old female child accidentally ingested a
household bleach containing sodium hydroxide. Caustic in-
jury of esophagus was healing with development of strictures
of cervical and proximal thoracic esophagus. Barium swal-
low showed stenosis of the cervical and proximal thoracic
part of the esophagus without stenosis of infracarinal part of
esophagus and stomach, and without gastroesophageal re-
flux. There were no clinical signs of inhalation injury. Ballon
dilatations started 15 days after the injury, in ten-day inter-
vals. First two dilatations were performed without complica-
tions and sufficient peroral feeding was possible between
them. Hypersalivation and coughing appeared immediately
after the third dilatation. The next day there was a clinical
deterioration manifested by tachypnea, tachycardia and high
body temperature, accompanied by leukocytosis. A chest X-
ray showed bilateral infiltrates in basal lung zones without
mediastinal widening. Fiberoptic tracheobronchoscopy
showed a 15 mm long laceration of the membranous tracheal
wall, located about 1 cm above the carina (Figure 1a). Cervi-
cothoracic computed tomography (CT) scan, after pulling
upwards of endotracheal tube, confirmed the 15 mm long fis-
tula between the strictured esophagus and the membranous
tracheal wall (Figure 2). There were bilateral lung infiltrates,
without gas and liquid collection in the mediastinum.

Fig. 1 — Bronchoscopic appearance of tracheoesophageal
fistula (TEF) initially (a) and ten days after surgery (b).

e

Fig. 2 — Computed tomography (CT) findings after
pulling upwards endotracheal tube, sagittal (a) and axial
plane (b) (TEF — black arrow).

We opted for two-stage surgery. First stage consisted of
esophageal exclusion with forming of salivary fistula and ga-
strostomy (Figure 3).

Fig. 3 — Schematic presentation of tracheoesophageal
fistula (TEF) (a) and surgical procedure (b).

Prolonged tracheal intubation with tracheobronchial toi-
let was planned in the postoperative period, expecting spon-
taneous healing of the TEF (Figure 4). During the surgery
through the left cervicotomy, the cervical esophagus firmly
attached to the trachea was found, without possibility open
circling it.

Fig. 4 — Schematic presentation of the mechanism of tracheoesophageal fistula (TEF) development caused by
pneumatic dilatation (a, b, ¢) and spontaneous healing of TEF (d).
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Lateral pharyngotomy was performed, stenotic cervical
esophagus was completely obliterated by several individual
stitches, and pharyngostomy was created (Figure 5).

Fig. 5 — Exclusion of the stenotic cervical esophagus (a)
and lateral pharyngostomy (b).

The pulmonary infection was gradually cured post-
operatively. Tracheobronchial fiberoptic endoscopy was used
to treat atelectasis of the left lung. On the 10th postoperative
day, since the bronchoscopy showed healed laceration on
membranous tracheal wall, the child was extubated (Figure
1b). The child was fed through gastrostomy, without signs of
gastroesophageal reflux.

The second stage surgery, bypass retrosternal colon in-
terposition with pharyngocolic anastomosis, was performed a
year later. Before reconstruction, we confirmed normal vocal
cord function, good pulmonary function, and normal nutri-
tive status. We used long peristaltic colonic segment, vascu-
larized by left colic vessels (Figure 6).

Fig. 6 — Temporary clamping of middle colic vessels and
marginal vascular arcade (a) and isoperistaltic colonic
conduit vascularized by left colic artery (b).

Fig. 7 — Plain (a) and lateral (b) contrast radiographies
two weeks after pharyngoesophageal reconstruction with
retrosternal colon interposition.
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Over four-year follow-up, the girl was normally fed
perorally, with normal development and without occurrence
of pulmonary infections (Figure 7).

Discussion

Tracheoesophageal fistula occurring during pneumatic
dilatation of esophageal corrosive stricture is a very rare
complication and a great challenge for clinicians '*. Accord-
ing to our best knowledge, only 10 similar cases were re-
ported until now '. With no clearly defined treatment strat-
egy, the approach should be individually tailored, taking into
account all relevant clinical features. Anatomy of esophageal
stenosis, localization and appearance of TEF, the presence of
pulmonary, mediastinal and pleural infection and signs of
sepsis, age, nutritional status and general condition of a pa-
tient, together with operative findings are essential for treat-
ment strategy 20

Symptoms of TEF may be different. The slightest sus-
picion of TEF requires timely and adequate diagnostic pro-
cedure. Esophagography and esophagoscopy can show anat-
omy of the TEF . Bronchoscopy allows more accurate local-
ization and assessment of TEF morphology °. CT scan gives
information about inflammatory changes in the mediastinum,
pleural cavity and lungs, but details of TEF anatomy can re-
main undetected in intubated patients >®. According to our
experience in this case, we believe that CT examination may
be more useful when endotracheal tube is slightly pulled up-
wards to the larynx to express TEF (Figure 2). CT may show
localization and size of TEF, and allow precise surgical
planning, too.

The violation of the membranous wall of the trachea
during BD of corrosive esophageal stricture is the result of
transmural inflammation. Adhesions between the wall of the
esophagus and the membranous wall of the trachea essen-
tially make the walls of these organs behave as a single rigid
structure. Fibrosis involving both esophageal and membra-
nous tracheal wall complicates the primary surgical repara-
tion of TEF, but may help in its spontaneous healing (Figure
4). Lungs protection from aspirated saliva and refluxed gas-
tric content contamination is crucial for treatment of TEF.
Treatment with esophageal stenting as bridging procedure
before definitive surgical treatment may be useful, but can be
controversial since esophageal stent covers TEF, but sepa-
rates the edges of TEF and does not support the healing *°.
Surgical exclusion of the esophagus is another way to protect
lungs. In both cases, delayed reconstruction of the esophagus
is the second stage of the treatment . Various endoscopic
options such as glue, laser and cauterization are in use for
smaller TEF of some other etiology, while primary surgical
TEF repair is adequate only when it is not too risky for air-
way safety °.

The staged surgical treatment is an optimal solution for
TEF caused by dilatation of a corrosive esophageal stenosis.
Our patient had a similar treatment as a young adult with
caustic ingestion reported by Crema et al °. In our case, the
primary repair of TEF was risky. Effective protection of the
lungs and the spontaneous healing of TEF was achieved by
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exclusion of the esophagus, together with repeated tracheo-
bronchial toilette through an endotracheal tube. Delayed ret-
rosternal colonic interposition with pharyngocolic anastomo-
sis was performed according to our previous experience .
Over four-year follow-up, excellent functional results were
achieved.

Conclusion

Two-stage surgical treatment consisting of esophageal
exclusion, esophagostomy or pharyngostomy and gas-
trostomy in the first stage, and pharyngoesophageal recon-

struction with retrosternal colonic interposition in the second
stage, is a useful therapeutic option in the treatment of tra-
cheoesophageal fistula caused by pneumatic dilatation of
corrosive esophageal stricture in children.
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