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Abstract 

The incidence of button battery ingestion in children less than 6 years, from year 1985 to 2019 was 59,000 and it is still 
a clinical challenge for pediatricians. Objects which are commonly ingested are large amounts of food, coins, toy 
parts, jewels, batteries,  sharp materials and non-metallic sharp objects. It is an increased incidence of mortality and 
morbidity due to button battery ingestion, compared to accidental ingestion of other objects, due to its small size, 
and because of its potent source of energy. A literature search was carried out to evaluate the challenges in diagnos-
ing, treatment, and follow-up of button battery ingested cases in children. A total of 36 original articles were included 
for the review.

Conclusions: Button batteries can quickly cause severe damage to the mucosal lining of the GI tract. Esophageal but-
ton batteries require emergency removal because they can cause serious complications leading to hemorrhage, and 
death. In children, where the button battery has passed the esophagus watchful management should be made. In 
the majority of cases, the button batteries with a diameter less than 2 cm lodged in the stomach will pass spontane-
ously with no complications. However, asymptomatic children may be followed up with X-rays to assess progression 
up to 10–14 days after ingestion. Endoscopic or surgical removal may be required to prevent intestinal perforation 
with peritonitis. Symptomatic children will always need a consultation with a pediatric surgeon for surgery no matter 
where the button battery is placed in the GI tract. Developing countries shall adopt surveillance and reporting sys-
tems for BBI ingestion and related complications and it is recommended as essential to have management protocols 
in place for button batteries ingestion.
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Background
Foreign body (FB) ingestion is a clinical challenge for 
pediatricians. In 2019, the ingestion of button batteries is 
more than three times higher than the cases reported in 
1985 with three times higher of major complications or 
death [1]. American Association of Poison Control Cent-
ers reported that more than 110,000 cases were reported 
in children less than 5 years of age [2]. By a retrospec-
tive study of people who were admitted due to foreign 
body ingestion, Cheng W et  al. (1999) identified that 
foreign body ingestion is predominant in preschool tod-
dlers, with a mean age of 3 years and 8 months old [3]. 
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Summary key points 
• Button batteries are one of the most common foreign bodies ingested 
in children less than 6 years old. 
• There is an increased incidence of mortality and morbidity due to 
button battery ingestion, compared to accidental ingestion of other 
objects, because of its potent source of energy. 
• Esophageal button batteries require emergency removal because they 
can cause serious complications. 
• If button battery has passed the esophagus, a watchful management 
should be made. 
• In developing counties, there is a need for protocols to be in place.
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Khorana et al. (2019) in their retrospective study noted it 
was common in children with a mean age of 43.5 months 
[4] Objects which were commonly ingested are large 
amounts of food, coins (most common), toy parts, jewels, 
batteries, sharp materials like pins, needles, non-metallic 
sharp objects such as fish or chicken bone [3–5]. The 
incidence was more common in boys compared to girls. 
About 10% of ingested foreign bodies usually get lodged 
in the gastrointestinal tract [6, 7], the upper third of the 
esophagus, or more specifically the post-cricoids region, 
followed by retropharyngeal spaces [4].

Litovitz et al. reported that the incidence of button bat-
tery ingestion in children less than 6 years, from 1985 to 
2019 was 59,000 [8]. In a retrospective study, Krom et al. 
(2018) identified that there is an increased incidence of 
mortality and morbidity due to button battery ingestion 
vs. accidental ingestion of other objects, challenges posed 
due to its small size, and because of its potent source of 
energy [9]. The lesions due to the button battery were 
usually located at the esophagus, by a battery that was 
either 20mm or bigger [10]. We can also add here the 
most common locations of the ingested batteries are the 
esophagus, stomach, and intestines.

The leakage of an alkaline electrolyte, the generation of 
an external current that causes electrolysis of tissue flu-
ids, and pressure necrosis have been implicated in bat-
tery-induced tissue injuries [9, 11, 12]. The generation of 
hydroxide through electrolysis is thought to be the most 
important mechanism.

We want to report this case of large-button battery 
ingestion in the pediatric age to raise awareness of the 
dangerous complications that may arise from these acci-
dental events. Button battery ingestions in childhood are 
very frequent nowadays and the importance of timely 
diagnosis, management, and follow-up is essential.

We aim to highlight the need for protocols to be in 
place and follow, especially in developing countries where 
these protocols are missing.

Case report
We are introducing the case of a 3-year-old boy who was 
presented to our outpatient clinic by both his parents, 
after their suspicions that the child could have ingested 
a button battery approximately 40 min before the time of 
presentation. The child at the time of presentation was 
hemodynamically stable and not in distress. He presented 
in a good overall health condition, had no evidence of 
stridor or hoarseness, and was playful. A physical exami-
nation was made and the child assessment was done. 
Immediately, the child was referred to the Emergency 
Department for further evaluation and to have a chest 
and abdominal radiograph done.

In his previous medical history, the child had a history 
of bronchiolitis but was otherwise healthy. Upon ques-
tioning, the father reported that the child was playing 
with his toy that contained a button battery and a few 
minutes later he noticed the battery was missing.

After doing his chest radiograph in the emergency 
room, we noticed the presence of a round metallic den-
sity over the topography of the stomach showing regular 
contour (Fig. 1). The lung fields appeared clear.

Because of the placement of the button battery at the 
time of presentation, and non-having the possibility of 
endoscopic retrieving of the button battery, the decision 
of a watchful waiting of the child was made. The parents 
were counseled to observe and report any symptoms, i.e 
abdominal pain, bloody stools, vomiting, nausea, fever 
immediately to the doctor that was following the case. 
Twelve hours later, the child was followed up and a 2nd 
abdominal radiograph was done to make sure the foreign 
body had passed the pyloric part of the stomach (Fig. 2). 
The child continued to be in good health and no symp-
toms were reported.

Five hours after the 2nd abdominal radiograph, the for-
eign body was found by the parents in the child’s stools 
and was confirmed to be a 20-mm button battery (Fig. 3).

Fig. 1 The 1st abdominal X-ray where the opaque foreign body was 
evidenced in the distal part of the stomach
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Discussions
According to the National Poison Data System Reports, 
results show that in 2019 the ingestion of button batteries 
is more than three times higher than the cases reported 
in 1985 with three times higher of major complications 
or death [1]. This might be related to the advancement 
of technology and more electronic devices/toys work-
ing with button batteries nowadays. As of the year 2019, 
a total of 59,751 button battery ingestion is reported in 
children less than 6 years old. The most common sources 
of button batteries are toys, hearing aids, lights, remote 
controls, etc [1]. Button batteries are the second most 
frequently ingested foreign bodies, secondary to the 
coins [5].

Watchful management has been reported earlier. All 
button cells that have reached the stomach will be passed 
spontaneously without any symptoms or complications, 
no vomiting should be induced giving emetics [9–13] 
and no hospitalization is needed if the cell has reached 
the stomach [13]. According to the National Capital Poi-
son Center Button Battery Ingestion Triage and Treat-
ment Guideline if the child is asymptomatic, has passed 
esophageal stricture, and is lodged in the stomach, the 
patient can be managed at home with a normal diet and 
normal activity. Parents should confirm battery passage 
through stools inspection. If no passage is observed, 
an abdominal XR should be repeated in 10–14 days. If 
a patient is symptomatic of bloody stools, the battery 
should be removed either with endoscopy or surgically 
[1]. The type and voltage of the battery, the location, size, 
the patient’s age, symptoms, or complications should be 
considered every time before deciding whether endos-
copy is required to remove a button battery from the 
stomach. If a child has ingested a lithium battery, urgent 
endoscopic removal is important to prevent complica-
tions. Endoscopic removal is recommended even if the 
child is asymptomatic children and the lithium battery 
is smaller than 2 cm in these cases [14]. Usually, button 
batteries with a diameter <2 cm located in the stomach 
will pass spontaneously with no complications. However, 
it is recommended to prompt removal of any battery 
with a diameter less than 2 cm that stayed too long in the 
pylorus or duodenum due to concern of increased risk of 
perforation [15]. The guidelines have been revised many 
times through the years [14]. Parents should be attentive 
to supervise their children because 61.8% of ingested bat-
teries by children were obtained from different products 
[8].

The first case of a button battery ingestion (BBI) was 
reported in 1977 in a child swallowing camera battery 
logged on the proximal esophagus [16]. Foreign body 
(FB) ingestion is prevalent in children, while in recent 
years there is a steep rise in the number of debilitating 

Fig. 2 Second abdominal X-ray showing the opaque foreign body 
progressing through the large gut

Fig. 3 The button battery ingested by the patient. These battery 
changes happened in less than 18 h from ingestion
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or fatal battery ingestions in children [8, 17, 18]. Less 
than 2% of the foreign bodies ingested by children are 
reported to be button batteries, with a peak incidence 
between the age group of 6 months-3 years [19, 20]. This 
condition is presumably a life-threatening medical emer-
gency requiring prompt medical intervention, especially 
lodgment of BBI in the esophagus. Button batteries (BB) 
being common domiciliary items with easy access to the 
pediatric population, possibly lead to significant morbid-
ity and mortality on ingestions [17, 21, 22]. The rate of 
significant complications and death resulting from BBI 
has increased almost 7-fold [23]. Injury can occur rapidly 
and children can be with or without symptoms until cata-
strophic injuries develop over a period of hours or days 
[24]. BBs are able to create a local tissue pH environment 
of 10 to 13 inducing liquefactive necrosis at the negative 
pole. This injury can progress even after removal [25]. 
Although button batteries have different sizes and shapes 
and also discrete chemical profiles, all those might cause 
significant injury when placed in children’s esophagus 
[25]. The latest data analyzed from 1995 to 2019 regard-
ing the incidence of BB ingestion, has reported a dis-
proportionate surge in BBI from 0.14% to 10.46 %, with 
nearly 30% among these BBI requiring hospitalization 
and 7.5% with major complications or deaths [26].

Presentation
The symptoms during the initial presentation can range 
from being completely asymptomatic to being fatal. 
Unfortunately, patients may present with vague viral-like 
symptoms [25], dysphagia, odynophagia, fever, cough, or 
gastrointestinal illness with vomiting, feeding difficulty, 
stridor, and choking [8, 27]. Generally, BB ingestions are 
unwitnessed and clinicians find it difficult to get details 
regarding the battery. Infants and toddlers may also pre-
sent with dyspnea, drooling, irritability, and anorexia. 
Older children may be able to articulate symptoms such 
as throat, chest, or abdominal pain and provide a FB 
ingestion history. After the button battery is ingested 
it can generate hydroxide ions at the negative pole. The 
accumulation of hydroxide ions can produce a local 
alkaline corrosive injury causing tissue liquefaction and 
necrosis [28]. Corrosive injury can happen as soon as 2 h 
of lodgment. Patients or parents shall be carefully asked 
regarding details of the battery ingested. It is important 
to know the number, type, charge state; time of inges-
tion, magnet co-ingestion, and past medical history of 
esophageal pathology or previous surgery [1, 28]. The 
National Capital Poison Center (NCPC) guidelines rec-
ommended forethought of diagnosis of BBI for children 
presenting with symptoms of wheezing, regurgitation/
vomiting, dysphagia, loss of appetite, aphasia, dysphagia, 

chest discomfort, coughing, choking, or gagging with eat-
ing or drinking and possibly with respiratory distress [9, 
29]. The negative battery pole can cause the most severe, 
necrotic injury. Unexplained nasal, ear, rectal, vaginal, 
or eye discharge/bleeding are possible complications, 
depending on the site of lodgement [28, 30].

Diagnosis
Button battery ingestions are classified among the most 
dangerous foreign bodies encountered in pediatrics. To 
differentiate from coin ingestion and other foreign bod-
ies, these patients undergo anteroposterior and lateral 
X-ray films of the chest and airway and look for a double 
ring or halo sign to distinguish it from a coin [1, 24, 31]. 
Double-rim or halo-effect on AP radiograph and step-
off on the lateral view can be diagnostic for BBI. Care-
ful examination of these films for the halo sign, and the 
step-off between the positive and negative nodes of BBs, 
should be performed to help with the diagnosis. If a BB is 
identified, the orientation of the negative pole should be 
noted, cause there is most likely to occur a serious injury. 
A specialized handheld metal detector device is under 
potential consideration for the detection of BB, especially 
for children with nonspecific symptoms of viral illness, as 
a ubiquitous triage screening tool to minimize exposure 
to XRs [25, 26].

Management
Timely endoscopic removal is the gold standard of treat-
ment in BBI. Interdisciplinary and coordinated care 
approach according to medical teams of ED, pediatric 
surgery, otolaryngology, anesthesia, pediatric gastroen-
terology, radiology, and cardiothoracic surgery physician 
is a strategy to successful management of BBIs [1, 23, 24]. 
North American Society for Pediatric Gastroenterology, 
Hepatology, and Nutrition recommend the removal of 
batteries in the esophagus within 2 h of ingestion endo-
scopically [31, 32].

Complications
The ongoing progression of injury due to BBI ingestion 
that can occur even after removal might place patients 
at risk of the catastrophic aorto-esophageal fistula or 
other severe sequelae of perforation, bleeding, and stric-
ture. There is a diverse range of reported complications 
i.e esophageal stenosis or perforation, tracheo-esoph-
ageal fistula, mediastinitis, spondylodiscitis, intesti-
nal perforation with peritonitis, vocal cord paresis and 
paralysis, cardiovascular and respiratory failure, pneumo-
thorax, vascular fistula leading to hemorrhage, pneumop-
eritoneum, anterior spinal artery syndrome with bilateral 
lower extremity paralysis, and death [1, 25, 26]. Compli-
cations of BBI lodged in the esophagus included mucosal 
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burns, perforations, stricture, vocal cord paralysis, for-
mation of aorto-esophageal fistula, major hemorrhage & 
death [31, 33]. Most deaths reported due to BBI are pos-
sibly attributed to catastrophic hemorrhage secondary 
to the development of aorto-enteric fistula. According to 
the NCPC retrospective study, 12.6% of children younger 
than 6 years old who ingested a 20-mm diameter lithium 
BB developed a major complicatio n[24, 31]. It is crucial 
to anticipate, promptly identify, and manage all possible 
serious complications secondary to BBI.

Prevention approach
Along With Health Care Providers, Government and 
industry commitments were vital for the implementation 
of control measures at various hierarchical levels to pre-
vent complications of BBI and serious sequelae.

Advocacy
The National Button Battery Task Force has put in place 
prevention strategies such as educational safety outreach 
campaigns, warning labels, and child-resistant packaging 
changes. Governmental regulation and industry reforms 
are solutions to curb the amount of BBI along with taking 
the edge of complications secondary to BBI [25].

Industrial innovations
Major BB industrial companies such as Energizer and 
Duracell have added child-resistant double packag-
ing also added warning label stickers to keep BBs away 
from children. Duracell has released three lithium BBs 
(CR2016, CR2025, CR2032) that are covered by a non-
toxic bitter coating trying to help prevent accidental 
ingestions in children [34].

Technological advancements
Introduction of composite coating to BB has emerged as 
a unique design alternate option to prevent injuries espe-
cially deterrent of the hydrolysis reaction, subsequent liq-
uefaction tissue necrosis. This might prove a long-term 
solution to the elimination of complications secondary to 
BBI [24, 35].

Surveillance and monitoring
National capital poison center has introduced the 
National Battery Ingestion Hotline at 800-498-8666 to 
provide immediate recommendation and formulation 
of the Battery Statistics repository from the National 
Poison Data System (NPDS) resources. To effectively 
mitigate injuries secondary to BBI, a formalized, multi-
disciplinary national task force was established in 2012 
in the US, inclusive of members of the American Bron-
cho-Esophagological Association (ABEA), American 
Academy of Pediatrics (AAP), American Academy of 

Otolaryngology-Head and Neck Surgery (AAO-HNS), 
American College of Surgeons (ACS), American Soci-
ety of Pediatric Otolaryngology (ASPO), and represent-
atives from industry, government, poison control, and 
public health with a multipronged approach to address 
outreach and education of the medical and non-med-
ical community, secure button battery compartment 
design, effective electronic product, and button battery 
warning labels and button battery packaging [1, 24].

Reporting of BB injuries anonymously through the 
Global Injury Research Collaborative is made conveni-
ent and centralized through a user-friendly smartphone 
iOS/App Store and Android/GooglePlay application 
called the “GIRC App” [25]. Developing countries shall 
adopt surveillance and reporting systems for BBI inges-
tion and related outcomes [36].

Conclusions
Button batteries can quickly cause severe damage to 
the mucosal lining of the GI tract. Esophageal button 
batteries require emergency removal because they can 
cause serious complications. The most common and 
serious complications include esophageal perforation, 
mediastinitis, trachea-esophageal fistula, cardiovascu-
lar and respiratory failure, stenosis, intestinal perfora-
tion with peritonitis, pneumothorax, vascular fistula 
leading to acute hemorrhage and death. In children, 
where the button battery has passed the esophagus 
watchful management should be made. In the majority 
of cases, the button batteries with a diameter less than 2 
cm lodged in the stomach will pass spontaneously with 
no complications. However, asymptomatic children 
may be followed up with X-rays to assess progression 
up to 10–14 days after ingestion. Only in a few children, 
endoscopic or surgical removal may be required to pre-
vent intestinal perforation with peritonitis. Sympto-
matic children will always need a consultation with a 
pediatric surgeon for surgery no matter where the but-
ton battery is placed in the GI tract. Developing coun-
tries shall adopt surveillance and reporting systems for 
BBI ingestion and related complications and it is rec-
ommended as essential to have management protocols 
in place for button batteries ingestion.
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