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ABSTRACT

Button battery ingestion is a significant cause of pediatric foreign body emergencies, often leading to severe complications. We
present the case of an infant who developed a left common carotid-esophageal fistula after button battery ingestion, which was
further complicated by the formation of a pseudoaneurysm. The diagnosis was confirmed through follow-up imaging, and the
pseudoaneurysm was successfully treated using a flow diversion stent. The patient remained clinically stable without neurological
deficits. This case underscores the critical importance of early diagnosis and intervention to prevent life-threatening complications
such as hemorrhage and stroke. In addition, it highlights the necessity of follow-up imaging studies, even in asymptomatic patients,
to monitor for delayed complications and inform ongoing management.
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INTRODUCTION

Button battery (BB) ingestion (BBI) represents a clinically significant portion of foreign body ingestion emergencies in children.' BBs
poses a unique challenge several factors: their ubiquity, ease of removal from electronic devices, and size, which allows them to become
lodged in the esophagus.” BBI outcomes can be further complicated by the electrolyte-rich esophageal environment, asymptomatic or
nonspecific symptoms in children with ingestions that are unwitnessed, and the rapid progression of injury.’ Finally, it has been
reported that certain cases of BBI are associated with morbidity and mortality even after BB removal.' Although most cases of BBI are
benign, certain instances—namely those lodged in the esophagus—can present with serious injury and require removal.* Damage can
occur to the upper airways, nearby blood vessels, and mediastinal structures, resulting in arterio-esophageal fistulas (AEFs), trache-
oesophageal fistulas, esophageal perforation, and spondylodiscitis.” The increased prevalence of household items requiring BBs and the
use of larger-diameter BBs with higher voltage lithium cells have led to an increase in the proportion of BBIs with major or fatal
outcomes.® BBs are currently thought to induce tissue damage through an isothermic hydrolysis reaction that leads to a highly alkaline
environment, resulting in liquefactive necrosis.” Severe damage can occur within 2 hours of ingestion, resulting in a race against the
clock.”> We describe the presentation and management of a carotid-esophageal fistula secondary to BBL

CASE REPORT

A 13-month-old, previously healthy male patient, presented to the emergency department with cough, congestion, rhinorrhea, and
poor oral intake lasting for several days. He had no medical or surgical history and did not take any home medications regularly. On
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admission, the patient was tachycardic and febrile. A workup
including complete blood count, basic metabolic panel, and he-
patic function were unremarkable. During monitoring, the pa-
tient had a self-limited, 1-minute generalized tonic-clonic seizure
with an episode of epistaxis and hematochezia. Two normal sa-
line boluses and red blood transfusions were given, followed by
a broad diagnostic workup with chest radiography and head
computed tomography. Intravenous vancomycin was adminis-
tered for empiric coverage of bacterial meningitis. Head com-
puted tomography was unremarkable, and chest radiography
showed a foreign body in the esophagus that appeared to be
a button battery (Figure 1). After the discontinuation of vanco-
mycin, a left common carotid-esophageal fistula was diagnosed
(Figure 2); the diagnosis was delayed because of ingestion
unwitnessed and the ambiguous initial symptoms. Emergent
interventions were performed, including endoscopic removal of
the battery and modified barium swallow procedure to evaluate
aspiration/penetration of various consistencies, which showed
no penetration or aspiration with a sippy cup. There was shallow
penetration with an open cup. In addition, sternotomy to repair
the fistula and carotid artery with a bovine graft were performed.
Postoperative imaging revealed a pseudoaneurysm (1.4 cm X 1.8
cm) in the proximal left common carotid artery (Figure 3).
Follow-up imaging 8 months later demonstrated expansion. The
patient was treated for the pseudoaneurysm with a flow diver-
sion stent. He was subsequently admitted to the medical-surgical

Figure 1. Chest radiograph. Ovoid radio-opaque foreign body
lodged in the upper mediastinum, consistent with a button battery.
Battery impaction in the upper esophagus carries a high risk of
causing corrosive injuries, such as mucosal burns, perforation,
stricture, fistula formation, and vocal cord paralysis.

Figure 2. Coronal image of computed tomography angiography of
the neck demonstrates a fusiform dilation of the left proximal com-
mon carotid artery, indicating a pseudoaneurysm (arrow), after the
repair of the vascular wall injury with a bovine graft.

intensive care unit, where he was started on aspirin and clopi-
dogrel for 6 months. The patient remained hemodynamically
stable with no neurological deficits. Follow-up imaging with
magnetic resonance imaging and magnetic resonance angiog-
raphy 3 months showed a patent stent and 24 months years later,
he remains symptom-free.

DISCUSSION

Our case highlights the challenges posed by BBI in pediatric
patients, especially when complications such as carotid-
esophageal fistulas occur. The implications of this case in-
clude significant morbidity and potential mortality because of
massive hemorrhage, infection, airway compromise, stroke,
and seizures. AEFs can occur at any level of the esophagus,
including fistula with the aorta, carotid, subclavian, and thy-
roid arteries. Although aorto-esophageal fistulas are more
commonly reported, it is important to develop evidence-based
approaches to carotid-esophageal fistulas. We hypothesize
that several factors may have led to the BB lodging in the
cervical esophagus rather than in the thoracic esophagus.
Principally, the narrowing of the upper esophagus at the level
of the cricopharyngeus muscle and decreased propulsive
peristalsis in this region may have contributed to the location
of the AEF.

The presentation of this case is uncommon and underscores the
potential for life-threatening consequences even after surgery.
In addition to the primary complication, delayed sequelae
highlight the potential for delayed complications from BBI-
induced vascular injury and the need for follow-up. These
factors emphasize the need for early diagnosis and intervention
to prevent life-threatening complications, aligning with pre-
vious studies that stress this importance.>*> National Capital
Poison Center guidelines recommend endoscopic removal
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Figure 3. Coronal (A) and lateral (B) image of maximum intensity projection of magnetic resonance angiography shows the aneurysmal

dilation of the left common carotid artery repaired with bovine graft.

of the BB rather than balloon catheter or magnet-assisted re-
moval.® Of significant importance is the immediate removal of
the BB within 2 hours of diagnosis, as recommended by the
North American Society of Pediatric Gastroenterology, Hep-
atology, and Nutrition.” Before removal, anterior-posterior and
lateral x-rays are important to evaluate the positioning of the BB
because damage is more significant if tissue is adjacent to the
negative pole.® A multidisciplinary surgical intervention, such
as in this case, involves the repair of the esophageal and vascular
defect with graft placement, which often requires cardiopul-
monary bypass for large vessel involvement.'® Although an
endovascular approach with covered stent placement is a less
invasive alternative to bovine graft repair, the technique is
considered a temporizing measure because of the risk of stent
failure and infection secondary to enteric contamination.''
Although the patient’s initial repair was successful, he later
developed a pseudoaneurysm, which is a well-documented
complication of vascular graft placement.'” Pseudoaneurysms
secondary to this intervention typically develop because of
ongoing esophageal leakage, infection, or mechanical stress at
the anastomotic site. Our patient’s hemodynamic stability,
imaging, and unremarkable labs suggest the complication arose
because of mechanical stress. Therefore, long-term surveillance
imaging with computed tomography angiography or magnetic
resonance angiography is important to ensure early detection of
progressive vascular changes. This is especially important
among pediatric patients, whose vessels have greater plasticity
and remodeling potential, which is helpful for long-term
healing but can also lead to complications such as vascular
stenosis or pseudoaneurysm formation. When evaluating a pe-
diatric patient with BBI-induced carotid-esophageal fistula,
we argue for postoperative follow-up imaging to assess for
additional sequelae. Early intervention and surgical repair of
the fistula may have prevented further complications. Future

studies should aim to establish guidelines for children with
similar presentations.
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