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ARTICLE INFO ABSTRACT

Keywords: The aspiration of the foreign body is a common problem in any pediatric specialization. We present a case of a

Bam‘r_y 3-year-old boy admitted to the hospital after the button battery ingestion. In diagnostic imaging, a bronchoe-

g‘gesm’" ) sophageal fistula was found. Gastrostomy and ileostomy were obtained. Due to increasing respiratory failure,
econstruction

the tracheotomy was made and the patient was intubated with the bilateral bronchopulmonary tube. On the
25th day, an attempt to reconstruct the esophagus and trachea was taken. During the operation, the surgery
team took the cartilage lobe of the left ear, then switched to the extracorporeal circulation and finally made
the esophagus end to end anastomosis and reconstruction of the tracheal loss with cartilage.

On the 45th day, the communication between the esophagus and the trachea was found. A esophagostomy
was made, and salivary glands were injected with botulinum toxin. The tightness of the anastomosis was con-
firmed. The patient in the favorable general condition left the ward on the 1031d day of stay. In cases of the
trachea, bronchus, or esophagus damages, the prognosis is very serious. The therapeutic success depends on

the cooperation of many specialists, both the non-surgical and operational specializations.

The aspiration of the foreign body is a common everyday problem
for any pediatric specialization. The most common ingested objects
are coins and button batteries [1]. The button battery is a single, disc-
shaped object frequently used to power hearing aids, toys, watches,
hand calculators or TV remote controls. Most of the swallowed batter-
ies pass down through the gastrointestinal tract safely without any
disturbance. The other part could lodge in the esophagus and due to
its composition, it can cause loads of serious complications that could
be a problem for the treating team [1].

1. Case report

The 3-year-old boy was admitted to the Pediatric Surgery Depart-
ment of Poznafi University of Medical Sciences after the aspiration of
the button battery. The diagnostic procedures were carried out and
the laryngo-tracheoscopy was performed. A fistula just above the tra-
cheal carina, including the main and intermediate right bronchus and
the main left bronchus, was found. The fistula was communicating the

trachea with the esophagus and mediastinal tissues. Besides, current
active necrotic processes were noticed on the wound edges and in the
esophageal mucosa. In the following days, gastrostomy (4th day) was
performed to decompress gastric contents, as well as ileostomy, which
was obtained. Because of the increasing ventilation insufficiency and
severe general condition, the tracheostomy was performed on the 9th
day. It was obtained in order to ensure the best possible ventilation
and oxygenation. It also helped stabilize the patient and perform fur-
ther reconstructive operation.

On the 12th day, the presence of the esophageal mucosa and soft
tissues through the damaged posterior wall to the left main bronchus
was observed in the fiberoscopy.

Due to increasing respiratory failure caused by airway leaks on the
24th day, bilateral bronchopulmonary intubation was started without
improving the general condition. (see Fig. 1)

On the 25th day, an attempt to reconstruct the esophagus and tra-
chea was taken.(see Fig. 2)
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Fig. 1. The intubation tubes placement in the bronchi.

Fig. 2. The surgical field: esophagus (*), trachea (**).

The laryngological-surgical-cardiac surgery team performed the re-
construction divided into four stages:

1. Obtaining of the left ear cartilage lobe (chondro-perichondrial
tlap).

2. Thymectomy performed to access the posterior mediastinum,
preparation of the esophagus and tracheal divergence.

3. Switching to the extracorporeal circulation to obtain proper blood
oxygenation and cardiopulmonary efficiency after the airway
opening.

4. Esophagus end-to-end anastomosis and reconstruction of the
tracheal loss with the use of cartilage flap from the external ear
tissues.

Two weeks after the operation, the cartilage graft closed the distal
part of the trachea and covered itself with fibrin. On the 45th day,
right-sided separation of the anastomosis at the level of the distal tra-
chea and the right main bronchus was detected. Moreover, the com-
munication between the esophagus and trachea was found. It was
closed using a linear stapler. On the 46th day, a cervical esophagos-
tomy was made and salivary glands were injected with botulinum
toxin. It helped reduce the exposure of the anastomosis to the damag-
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ing effects of digestive juices and saliva. In the contrast examination,
the gastric tightness and the tightness of the esophagus closure were
confirmed. There was no evidence of esophageal stricture. Then it was
followed by a gentian violet solution application. The leak to the res-
piratory tract was excluded. The patient was discharged from the hos-
pital on the 103rd day of stay due to well-being. The esophagostomy
was decided to be maintained. Currently, the patient is waiting for re-
construction of the gastrointestinal tract with the use of the large in-
testine.

2. Discussion

In 80% of cases, button batteries are swollen by small children be-
tween 6 months of age and 3 years with the domination of male pa-
tients [1-3]. Most ingestions of batteries have a favorable prognosis;
almost 90% pass the digestive tract without serious complications [2].
It could take from 2 to 6 days to even 4 weeks for the battery to be
disclosed in the stool [4].

There are several risk factors that can lead to severe complications
and are connected with the higher morbidity and mortality: battery
diameter >20 mm [2], patient age <4, the amount of ingested bat-
teries, unwitnessed ingestion moment or delayed removal intervention
[5]. The delayed elimination also increases the risk of tracheoe-
sophageal fistula formation [5], which we observed in our patient's
case. Also, the possible risk factor could be the fact of the battery's
lifetime, which could cause more damage than the discharged one,
which is less toxic and less possible to leak [1-2].

There are lots of controversies connected with the proper explana-
tion of the possible damage mechanism. The most important are: leak-
age of the alkaline and caustic burn generated electrolyte circuit and
electrical burn direct pressure and finally, relatively rare intoxication
of mercury and lithium [1-5].

The patient, who swallowed the battery, could be firstly asympto-
matic with some nonspecific complaints like cough, dysphagia, dysp-
noea, odynophagia and relatively rare pneumonia [1]. The most se-
vere complications are esophagus stricture, aortic perforation, tra-
cheoesophageal fistula, mediastinitis or vocal cord paralysis [1,3].

Our patient swallowed the alkali battery and presented the image
of the liquefaction necrosis of the esophageal wall. Alkali button bat-
teries contain zinc anode and a cathode (manganese, silver or mer-
cury oxide) separated by an alkali disc. The alkali solution leakage
can cause necrosis [2].

X-ray imaging in early diagnostic is frequently used. The image of
the ingested button battery is quite characteristic because of its dou-
ble halo ring [3].

Most foreign bodies should be removed from the gastrointestinal
tract only if they cause clinical symptoms or have not left the gas-
trointestinal tract after the appropriate time. Exceptions are batteries
and sharp objects, that should always be removed endoscopically
within 24 hours [6].

However, the battery location is crucial [1]. Some authors high-
light the endoscopic intervention when the battery is in the esopha-
gus, contrary to those asymptomatic, in which case the battery is in
the stomach and it should be treated conservatively [4].

The management of tracheoesophageal fistula is usually unclear
and becomes controversial, especially in children [1-3]. It is possible
to cure the patient conservatively, expecting the spontaneous closure
of the fistula [4]. The crucial issue is the decision about further surgi-
cal treatment if conservative treatment fails. It is crucial to make a de-
cision when the patient can attempt the operation.

Another important thing is choosing the right operating technique.
It is recommended to obtain the gastrostomy and jejunostomy for the
gastrointestinal tract decompression, nutrition improvement, and the
stomach contents drainage [0]. After the dissection of the fistula, it
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can be supplied in many ways, using muscle, pleura, pericardial flap
or fibrin glue [2,7].

Variety of different surgical techniques for the repair was de-
scribed in the literature: segmental resection of the trachea and anas-
tomosis with direct esophageal closure, the use of soft tissue tlaps and
also the cases of the multi-stage approach [7,8].

In our case, we decided to use the non-standard solution. Supply-
ing the area of the fistula with the cartilage grafted from the ear re-
sulted in a favorable final effect. It also lets the patient avoid the pos-
sible postoperative complications such as graft rejection or the occur-
rence of ischemia. The patient was in very bad general condition, cir-
culatory and ventilatory insufficient, which is why the surgery was
possible thanks to the extracorporeal circulation. This solution is also
rarely found in the literature. In our opinion, the final good effect
would not be impossible if the esophagostomy combined with the in-
jection of the botulinum toxin had not been performed. It was the
procedure that finally excluded the esophagus from the further conta-
mination of the anastomosis and improved the healing process.

3. Conclusion

The removal of a foreign body from the airways or esophagus is
very often identical to healing [6]. More attention should be paid to
the aspiration of batteries or sharp objects. In cases of the trachea,
bronchus or esophagus damages, the prognosis is very serious. The
treatment of the chemical burns in the esophagus and airways is a
challenge for the medical team. The therapeutic success depends on
the cooperation of many specialists, both the non-surgical and opera-
tional specializations.
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