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ABSTRACT

Aim: The ingestion of foreign bodies, particularly button batteries, is a significant concern in paediatric care, especially in chil-

dren under 4years of age. This study aims to review unwitnessed button battery ingestion in infants and toddlers, considering

the serious complications and the higher risk in children under 2years old.

Method: A literature review was conducted on studies published between 1983 and 2025 using the terms ‘disk battery’, ‘button

battery’, ‘ingestion’, and ‘unwitnessed’. Fifteen studies were included, reporting a total of 41 cases of unwitnessed button battery

ingestion.

Results: The median age of patients was 18 months. Common symptoms included dysphagia, vomiting, fever, drooling and he-
matemesis. The average time to presentation at the emergency department was 72h. Diagnostic delays were often due to initial

misidentification of the battery as a coin. Radiographic imaging of the chest and abdomen identified the battery in 92% of cases,

highlighting the diagnostic value of X-rays.

Conclusion: Prompt chest and abdominal X-rays are recommended for children under 4 years presenting with unexplained he-

matemesis to rapidly identify button battery ingestion, minimise diagnostic delays and improve clinical outcomes.

1 | Introduction

Foreign body ingestion in the paediatric population is not un-
common and may involve various small objects, some harmless
and others highly dangerous, such as button batteries. An in-
creasing number of household items contain button batteries,
and children under 4 years old are particularly at risk of ingest-
ing them without parental awareness.

Risk factors for severe complications include age younger than
2years, battery exposure duration exceeding 6h and a >20mm
battery diameter [1].

Fatal outcomes in these cases are often linked to the formation
of an aortoesophageal fistula or fistulas involving other major
mediastinal vessels, leading to massive haemorrhage. When in-
gestions are witnessed, emergency protocols for battery removal
are immediately activated. However, even in such cases, clinical
complications can be fatal or cause significant disability. The sit-
uation becomes more complicated when they are not witnessed,
as diagnostic delay significantly impacts patient outcomes [2].

When presented with unexplained dysphagia and/or drooling,
a chest X-ray should always be considered to rule out a radio-
opaque foreign body. Most of the existing paediatric protocols
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Summary

« Unwitnessed button battery ingestion poses a serious
risk in children under four, especially those under two.

» A review of 15 studies with 41 cases found common
symptoms such as dysphagia and hematemesis, with
frequent diagnostic delays caused by misidentification
as coins.

« Chest and abdominal X-rays are essential for rapid di-
agnosis, reducing delays and improving clinical out-
comes in affected children.

for the evaluation of hematemesis include X-ray imaging when
foreign body ingestion is suspected. However, this is not con-
sistently regarded as a screening tool for all patients with unex-
plained hematemesis. Furthermore, the indication often applies
only to chest X-ray, with abdominal radiography frequently
overlooked. It is also rarely specified that the imaging should
also include the cervical portion of the oesophagus. In this con-
text, there is no clear consensus on the optimal approach to X-
ray imaging for haematemesis in children [3-5].

Identification of a button battery significantly alters manage-
ment, as these cases require time-critical care in a hospital
capable of providing multispecialty support—including car-
diothoracic surgical expertise and potential need for bypass.
Additionally, consideration must be given to pre-removal inges-
tion of honey or sucralfate, and to intraoperative irrigation with
acetic acid if no visible perforation is present [6].

The aim of this study was to conduct a comprehensive review
of the literature regarding unwitnessed and non-self-reported
button battery ingestion in infants. For each case included, we
documented the presenting symptoms, whether radiographic
imaging was performed, and if it contributed to the diagnosis.

2 | Method

We conducted the research based on the following keywords:
(disk battery OR button battery OR battery) AND (ingestion OR

Exclusions (134 studies):

e 42 duplicates

swallowing OR foreign body) AND (unwitnessed OR asymptom-
atic OR occult). We reviewed MEDLINE and Scopus for literature
covering studies published between 1983 and February 2025. Only
studies published in English were taken into consideration.

We identified 149 studies, but after applying exclusion criteria, we
excluded 133 (see Figure 1). Two case series were not incorporated
in the sample for this review, as they reported unwitnessed inges-
tion but did not provide specific patient characteristics. Ultimately,
15 studies were included in the analysis, comprising 7 case series
and 8 case reports. From these 15 selected studies, we identified
41 patients after excluding those whose ingestion was witnessed.
Among the case series, one patient appeared in two separate stud-
ies, but we counted him only once to avoid duplication (Figure S1).

3 | Results

The median age of the 41 patients (53.6% male) was 18 months,
with a minimum age of 4months and a maximum of 8years.
These findings were consistent with previous literature, which
reported similar demographic patterns (Table 1).

Regarding symptom presentation, the median time between
symptom onset and arrival at the emergency department was
72h, with a range spanning from 2 h to over 3months. The most
frequently reported symptoms included dysphagia and vomit-
ing, each observed in 31.7% of cases, corresponding to 13 out of
41 patients, followed by fever (24.4%), drooling (22%), haemate-
mesis (14.6%), dyspnea (14.6%), coughing (14.6%) and anorexia
(14.6%) (see Table 1). Remarkably, in this sample, two patients
(4.8%) presented with epistaxis. In one of these cases, it was the
only symptom, resulting from massive haemorrhage from the
oesophagus and not initially recognised as haematemesis [9].

Radiographic examinations were documented as performed in
60.9% of the 41 cases and as not performed in 9.7% of cases. In
92% of the 25 cases in which X-rays were performed (23 out of
25), the battery was successfully identified. The battery was ini-
tially mistaken for a coin in two cases, but the correct diagnosis
was achieved upon further image review. In two other cases,
X-rays were not diagnostically helpful. In one instance, the bat-
tery was misidentified as a coin, and the correct diagnosis was

e 29 reviews on foreign body and/or button battery ingestion without specifying

witnessed/unwitnessed cases

e 23 studies deemed unrelated to the research question
e 12 case reports of button batteries that were not ingested
e 9 studies on button battery ingestion where it was witnessed/self-reported, or

strongly suspected by parents

e 9 case reports describing magnet ingestion or cases of coin ingestion mimicking

a battery

e 8 case reports/reviews not available in English
e 2 case series on ingestion with an unwitnessed subpopulation, but without

specific details on the patients

FIGURE1 | Studies excluded.
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only accomplished during operative endoscopy [17]. In another
case, the diagnosis was established post-mortem, as the autopsy
revealed lesions compatible with button battery ingestion, al-
though the battery itself was never recovered [12].

Among cases in which radiographic examinations were con-
ducted, imaging was limited to the chest in the majority of in-
stances (18/25), whereas abdominal or cervical radiographs
were additionally obtained in a minority of cases (2/25 and 1/25,
respectively). Isolated abdominal imaging was performed in 2
cases, and isolated cervical imaging in one case. In one case,
the type of X-ray was not specified. The choice appears to be
largely driven by the presumed localisation of the presenting
symptoms.

4 | Discussion

Haematemesis is rare in children but it is still the most com-
mon clinical presentation of upper gastrointestinal bleeding.
The most frequent causes in children aged 1-5years include ero-
sive esophagitis, gastritis, caustic ingestions, peptic ulcer bleed-
ing and varices. Foreign bodies and caustic substances are less
common causes, but early diagnosis can prevent mortality and
morbidity and should not be overlooked [22]. Diagnosing button
battery ingestion is straightforward with a simple bedside X-ray,
as these foreign bodies are radiopaque, and radiography has a
high sensitivity for their detection [23]. In terms of a risk-bene-
fit consideration, the recommendation for routine X-rays should
acknowledge the balance between early diagnosis and potential
drawbacks.

In this battery ingestion case series, 14.6% of patients (6 cases)
presented with hematemesis. In 4 out of 6 patients, correspond-
ing to 66.6% of those with hematemesis, X-ray examination was
decisive for the diagnosis. In two toddlers presenting with hae-
matemesis, radiographic examination was not performed in one
case and negative in the other case; the diagnosis of button bat-
tery ingestion was established during autopsy []. With the ris-
ing incidence of button battery ingestions, a chest and abdomen
X-ray is increasingly likely to be high yield, and when positive,
significantly impacts management.

In 63.4% of this population, the button battery was in the upper
oesophagus, underscoring the importance of extending the X-
ray to include the cervical portion of the oesophagus.

This review suggests that a chest and abdominal X-ray, includ-
ing the cervical oesophagus, should be performed in any child
presenting with unexplained haematemesis.

Another key point highlighted by these data is that hematemesis
can present as unrecognised epistaxis. In patients with epistaxis
without evidence of bleeding from the nasal cavities, a diagnosis
of button battery ingestion should be considered.

4.1 | Limitations

The main limitation of this review was the small number of
available studies with individual case details, and a larger

sample size was needed to define the sensitivity and specificity
of this method in a screening context.

While the available data may not yet definitively support the
routine use of an urgent X-ray including the entire oesophagus
and abdomen in children with unexplained hematemesis, drool-
ing, dysphagia and epistaxis, overall, the findings from this case
series provide compelling evidence that such an approach is
both clinically justified and potentially critical for timely diag-
nosis and management.
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