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1. National Poison Data System (NPDS) and National Battery Ingestion Hotline (NBIH) Button
Battery Ingestions
Frequency and Severity for Moderate, Major, and Fatal Outcomes
1985-2017
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e Battery Ingestions per Million Population == % Moderate, Major or Fatal Qutcome

------= Linear (% Moderate, Major or Fatal Qutcome) R =0.8163

Adapted and updated from: Litovitz T, Whitaker N, Clark L, White NC, Marsolek M. Emerging battery ingestion hazard:
Clinical implications. Pediatrics 2010; 125(6):1168-1177. Epub 2010 May 24



https://www.youtube.com/watch?v=P|794iCPZGc



https://www.youtube.com/watch?v=PI794iCPZGc
https://www.youtube.com/watch?v=PI794iCPZGc
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" CR 032
*32 = 3,2 mm height

20 = diameter in mm

R = Round (round button cell)
C = Lithium Metal




Button Battery Ingestion

* Go to the emergency room
immediately or call emergency
services.

* Call the National Battery Ingestion
Hotline at

1-800-498-8666 for expert advice
while en route to the hospital.

e Do not make the child vomit.

* Do not let the child eat or drink
anything except, potentially, honey.




* What should | do if | think my child has swallowed a battery?

* This is an emergency! Take your child to an Emergency
Department immediately.

* If your child is >12 months old (1 year old), can give honey, 1T0ML
or 2 teaspoons, every 10 minutes while you are on your way to the
Emergency Department.

* If your child is <12 months old, do not give your child anything to
eat or drink.

* |f you are unsure, call Poison Control immediately: 1-800-222-
1222
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Damage can begin as soon as 15 min
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Lithium coin batteries
can cause severe tissue
burns in as little as

2 hours and can cause
lifelong injuries.

2 HOURS
ﬁ healthy children.org LATER
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Walk through the house

https://www.healthychildren.org/English/safety-prevention/at-

home/Pages/small-battery-safety-at-home-a-winter-holiday-
walkthrough.aspx
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* https://www.pois
on.org/battery/gui

Suspect a battery ingestion in these situations e

“Coin” |

A 4

ingested.

Carefully check AP x-ray for battery's double-rim or halo-
effect and lateral view for step off. Use magnification. |

no ion history. C:

* Airway obstruction or wheezing
« Drooling

« Vomiting

* Chest discomfort

« Difficulty swallowing, decreased appetite, refusal to eat
» Coughing, choking or gagging with eating or drinking

battery i ion if:

Battery ingestion known or suspected

R

Give honey 10 mL every
10 mins if child 212
meonths, lithium coin cell
possibly ingested, and

until esophageal
position ruled out.'

deline
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Take up to 5 minutes to
determine imprint code
(or diameter) of
companion or
replacement battery.

.

Consult National
Battery Ingestion

Patient > 12 years and-»

X-ray immediately to locate
battery.” Batteries lodged in

h must be d
within 2 hours to avoid serious,

Patient £ 12 years —»

:Immediately remove
|batteries lodged in the

Battery in . _____y esophagus.

Esophagus? YES ’- Consider sucralfate

A suspension or honey if
| <12 h post ingestion
NO (see text guideline
(battery in below for detail, #11).

stomach or » Do not delay removal if

beyond) patient has eaten.

ingestion within prior 12 Patient > 12 years and _ S : st
hours. (See text battery >12mm ) death. in the;esophagu
guideline below for may be asymptomatic initially. Do
detail, #2.) Do not delay not wait for symptoms.
going to ER to give A
honey. Otherwise, NPO NO

Are all these conditions met?

and has been so since
ingestion.

« Only one battery ingested.

* Magnet not also ingested.

* <12 mm diameter
determination is certain

* No pre-existing esophageal
disease.

« Patient or caregiver is reliable,
mentally competent, and

battery <12 mm

» Patient is entirely asymptomatic

battery pole, identified as the

frequently but also cause seri

* 3 °N's" : Negative — Narrow — Necrotic. The negative

lateral x-ray, causes the most severe, necrotic
injury. The negative battery pole is the side
opposite the “+" and without the imprint.

* 20 mm lithium coin cell is most frequently involved in
esophageal injuries; smaller cells lodge less

« Definitive determination of the battery diameter prior to
passage is unlikely in at least 40% of ingestions.

* Assume hearing aid batteries are < 12 mm.

* Manage i ion of a ing aid

Hotline at agrees to promptly seek
800-498-8666 — evaluation if symptoms
for assistance with develop.
battery identification
and treatment. YES
; v
TIPS, PITFALLS & CAVEATS Manage patient at home.

Regular diet. Encourage
activity. Confirm battery
narrowest side on
stools. Consider x-ray to |
confirm passage if
passage not observed in
10-14 days.
ious injury or death. i sy‘mptoms
develop later,
promptly

re-evaluate.
a battery

ineffective.
« Assays of blood or urine for mer
ingredients are unnecessary.

NOTES:

? X-ray abdomen, esophagus and

as an ingestion of a small (£ 12 mm) battery.
» Do not induce vomiting or give cathartics. Both are

cury or other battery

passage by inspecting le—

Was a magnet co-ingested?

s,

: 4

Do not wait for
symptoms.
Remove
endoscopically if
possible; surgically
if not.

Are related signs
or symptoms
present?

y

A

> 15 mm cell
ingested by child
<6 years®
[
YES
NO
v

X-ray 4 days post

develop). If still in
stomach, remove
endoscopically

Prefer endoscopic
removal (instead of
retrieval by balloon
catheter or magnet
affixed to tube) for
direct visualization of
tissue injury. Inspect
mucosa for extent,
depth and location of
damage. Note position
of battery and direction
negative pole faces.
If no endoscopic
evidence of
perforation, irrigate
injured areas of
esophagus with 50-
150 mL 0.25% sterile
acetic acid to
neutralize residual
alkali (see text
guideline below,
#13a).

- &
After removal, if mucosal
injury was present,
observe for and
anticipate delayed
complications:
tracheoesophageal
fistula, esophageal
perforation, mediastinitis,

ingestion ﬂor vocal cord paralysis,
sooner if tracheal stenosis or
symptoms | tracheomalacia,

aspiration pneumonia,
empyema, lung abscess,
| pneumothorax,

" NPO except for honey or sucralfate suspension.

the range of the x-ray have been missed. If battery in
esophagus, obtain AP and lateral to determine

neck. Batteries above

SL and

orientation of negative pole. If ir

® If battery di is

no battery visualized on x-rays, check ears and nose.

P

it from the x-

).

ray, factoring out magnification (which overestimates

If battery in stomach, remove
endoscopically from
symptomatic patient, even if
symptoms appear minor. If
battery beyond reach of
endoscope, surgical removal
reserved for unusual patients
with occult or visible bleeding,
persistent or severe abdominal
pain, vomiting. signs of acute
abdomen and/or fever, or
profoundly decreased appetite
(unless symptoms unrelated to
battery).

(even if f spondylodiscitis, or
asymptomatic). | exsanguination from
| perforation into a large
| vessel.
h 4
Anticij ifi ions based on injury

location, battery position and orientation (negative
pole). Determine length of observation, duration of
esophageal rest, need for serial imaging or
endoscopy/bronchoscopy based on severity and
location of injury. Monitor patients at risk of perforation
into vessels as inpatients with serial imaging and stool
guaiacs. Intervene early to prevent fatality. Monitor for
pi y symptoms, especially those d
with swallowing, to diagnose TE fistulas early. Expect
perforations and fistulas to be delayed (98%
diagnosed by 48 days after battery removal) and
esophageal strictures delayed weeks to months.



https://www.poison.org/battery/guideline
https://www.poison.org/battery/guideline
https://www.poison.org/battery/guideline
https://www.poison.org/battery/guideline

X-rays obtained to locate the battery should include the entire neck, esophagus, and abdomen. Batteries located above the
range of the x-ray have been missed, as have batteries assumed to be coins or cardiac monitor electrodes. On physical
exam, check both ear canals and the nasal cavity to exclude battery insertion. Obtain both AP and lateral x-rays for batteries
in the esophagus to determine orientation of the positive and negative poles. On the lateral film, the step-offis on the
negative side of the battery. (The negative pole has a slightly smaller diameter, fittin%within the battery can which forms the
positive pole.) Anticipate complications based on battery position and orientation. Damage will be more severe in tissue
adjacent to the negative pole.

Immediately remove batteries lodged in the esophagus. Serious burns can occur in 2 hours.

If possible, and if the child is able to swallow, administer sucralfate (Carafate® suspension, 1 g/10 mL). Give 10 mL PO every
10 minutes, up to 3 doses, from the time of x-ray determination that a battery is lodged in the esophagus until sedation is
given for endoscopy. Honey has comparable efficacy (Anfang, 2018) and may be substituted for sucralfate suspension in
children 12 months of age or older, dosed as outlined in #2, above. Do not give sucralfate or honey if the battery was possibly
in the esophagus for more than 12 hours. Sucralfate or honey administration is not a substitute for emergent battery removal
as these agents slow but do not eliminate tissue damage.

Do not delay batterlyq/ removal because a patient has eaten recently or because a patient was given honey or sucralfate
(Carafate’) by mouth.

Endoscopic removalis preferred as it allows direct visualization of tissue injury. After removal, inspect the mucosa
surrounding the battery to determine the extent, depth, and location of tissue damage. Note the orientation of the battery in
the esophagus: is the negative pole (side without the "+" and without the imprint) facing anteriorly or posteriorly? If possible,
avoid pushing an esophageal battery into the stomach as the risk of esophageal perforation may increase.



* https://www.choa.org/-
/media/Files/Childrens/
medical-
professionals/clinical-
practice-
guidelines/button-

battery-ingestion-ed.pdf
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Edited M

Button Battery Ingestion: ED Management

M

for complete recommendations)

{:Pnimprmuwilhhm or suspected Button Battery |BB) inpstiunllzj

¥

Esophageal Perforation,

For ingestian <12 haurs®:

Keep patient NFO

Far all known or

suspected BB ingestions
=12 howrs) that are called-

¥

PMIEPINC‘:PHI!HMJF Unstable: | | 212 mo. give honey 10 mIP0  (ecept honey/ Citain Foreign Body inor transh tothe £,
E & 15 | 10 min Carafate] Series per radiclogy 1 -
* Emerg e m::: g =<12 mo. gve Carafate 1g PO Provide oral suction as pratocol adiniteration of oral
= Include Cardictharacic/ a0 win needed. Honey [ar Carafate) per
Wazcular Surgery * W = T EDCIF 5107
= Trasshir o AMBH [beherm size and location of BB? lbeyond the pyloras, or if ingesteg
Py consult GI

ESOPHAGEAL

Consult Surgery
Immediately®

Emergent Remawval

Goal Is Removal Within
2 Hours

GASTRIC
Consult Gl Immediately

Emergent Removal If:

= Symplomatict, DR
= Magnet co-ingestion

b
2 Hours

GASTRIC
Consult G Immediately
Removwal Within 24

Hours If:

= Patient with abrupt onset of army ane
of the fallowing: refusal of oral intaie,
difficulty swallowing, chest pain,
droaling, airway obstruction, or
wheezing or stridor without typical

Endoscopic Bemoval

18usPECT BUTTON BATTERY Determing BB Size AND
(BB) InGesTION LOCATION

= Honey/Carafate is recommended far
all knoan or suspected B8 ingestions
within the past 12 howrs [increased
nisk of esophageal perforation if =12
hours). See ED QIF S-10: Batients

= Batteries located in the esaphagus
may be asym pkoamatic initially. Do not
wait for symplioms to appear. Serious
burns can occur within 2 howrs.

= Do not induce vomiting or ghwe
cathartics

= Consult the National Battery Hotline:
at B00-458-86E5 (or 202-628-3333) s
needed for assistance in battery
identification & patient management

Symptoms of BB ingestion indude-
Occult or visible bleeding, persistent or
severe abdominal pain, vomiting, sigrs
af acute abdomen and/or fever, and/or
profoundly decreased appetite (unless
symptoms unnelated to battery
iingestian]

predromal symptoms of viral illiness. Presenting with Suspected Foreign

= Presumed “coin” shape ingestion. Object

= For patients pressnting to an Urgent | | Begin honey/Carafate once BB
Care cemter with BB ing) i 3 If K-ray shows
immediately begin Honey/'Carafate esophageal location, ontirue until
and contact Transfer Cemter for patient reaches the QR Bscontinue if
Emengent transfer to AMBH or SR battery located in the stomach.

o Il mo. give honey 10ml PO
Q10 min, max § Doses®
a If <12 mi. give Carafate 1g PO
Q10 man, max 3 doses®
*May exceend imax doses per MO order
= 1 honey packet {52 mi] is acceptable
submtitute for 10 ml dose
= Chemical cortent & dismeter of the
BB can be determined from imprinted
code found on the battery case
= Assume hearing aid batteries are
<12wmam
= Cylindrical batteries pose a lower
threat for caustic damage after
ingestion than BB, but due to their
size may become trapped in the
stomach. Ay oylindrical batbery
ingestions warrant prom pt x-ray

& urgent
remowal if located in the etophagus.
= Removal of gastric BB <1%mm at the
of

3RADIOLOGY

= [For all suspected BB ingestions,
Fareign Body Series ta include: AP x-
ray nose to rectum & lateral xeray
neck. if circular metallic foreign body
idertsfied in chest, obtain lateral x-
ray of chest to evaluate position of
negative battery pole.

GASTRIC
Consider DfCIf All
Criteria Met:

n:ln:migmhr Repeat X-ray in 7-
ﬂ'llw[ as 14 hﬁ'fm
dedis battery passage

SOUTPATIENT IMANAGEMENT

# Buttan batteries that have cleared the
stoomaich usually pass the &I tract
within 1 week withaut complications.

= Anticipatory guidance to include dioze
manitaring for bloody emesss,
melena, cough, and fever, and/for
abdominal pain

= Patients with symptams of abdominal
pain, hematocheria, or fever should
seek immediste medical attention for
emergent X-rays.

= Prompt surgical removal is indicated
for symptomatic patients with
radicgraphic confirmation of a
retained intestinal Button Battery

Patient to return if
sympiomaticte

*ESOPHAGEAL EMERGENT REMOVAL:
Scottish Rite and AMBH: The Surgery
group will retain primary
responsibility for remaval of the
bamery and rmaking immediate post
removal decisions (including
imobsement of Gl and transfer to
PICL).
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CLINICAL PATHWAY:

Esophageal Button Battery Clinical Management Algorithm REPL

JUDGMENT
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https://www.childrenscolo

rado.org/globalassets/heal

thcare-
professionals/clinical-
pathways/button-
battery_external.pdf?v=49
618d

L3
CLINICAL PATHWAY * Children’s Hospital Colorado

COMMUNITY PROVIDER ALGORITHM Treatment of Button Battery Ingestion
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