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Objectives

By the end of this presentation you should:

 Be able to distinguish between button batteries and
coins on xray

* Describe the mechanism of injury for magnet and button
battery ingestions

* Follow the algorithm for button battery ingestion provided
by the National Capital Poison Center

 Identify indications and contraindications for honey in
button battery ingestion
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Background

Foreign Body Ingestions Are Common

* Over 100,000 ED visits annually
*Majority in children 6mo to 3 yo

*Increased frequency in those with behavioral issues or developmental
delay

Common Culprits:

*Coins, small toys, jewelry, button batteries, magnets, safety pins
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Pertinent Sites of the GI Tract

*Esophagus
*Thoracic inlet(70%)
*Level of the aortic arch
*Gastroesophageal junction

Stomach
*Post pyloric
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Patient Presentations

“I saw my child swallow...” or “My child told me they swallowed...”

* Accounts for most presentations

*Children may be asymptomatic
Vomiting, Choking, Drooling, Gagging, Pain, FB sensation, Food
Refusal, Abdominal Pain, Wheezing

*Symptoms depend on location of tb
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Diagnostics

Metal Detector Wand
*[imited to coins
Plain films
*Mouth to anus
*Consider including ear, nose as well
*2 VIEwWS
Esophagram
CT chest
Endocscopy
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Case 1

11 mo F presents with concern for fb. She had a choking
episode and has vomited since. 2 yo sibling has a
recent fascination with coins and has been playing with
them.

Exam:

Drooling and crying infant.
No respiratory distress
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Diagnostics
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Management

No Indication For Glucagon

Possible Removal Techniques:
*Endoscopy
*Spontaneous passage
*Foley catheter removal
*Bougienage
Timing:
*Unknown timing of ingestion or delayed presentation
* Acute ingestion
*Symptomatic

* Asymptomatic
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Bougienage 2015 Study

Pediatric Surgery ENT

Criteria for bougienage

. . Bougienage Endoscopy Endoscopy
Single coin |

Present within 24 h of ingestion Number of 123 177 218
No esophageal abnormalities or patients
surgeries
g . Mean age,y 4.37 2.52 3.24
Coin located below the clavicles and
above the diaphragm Eligible for 112 (91%) 13 (7%) 58 (26.6%)
bougienage

No respiratory distress

No prior foreign body ingestions

Success rate  94% 100% 100%
Median $579.75 $5,379 $4,593
hospital ($139- ($308- ($241-
charge, range $9,230) $11,554) $36,124)
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Case 1

Emergent Endoscopy with Removal
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Summary Of Coin FB

Most Common

« XR

Esophageal Impaction Likely Requires Intervention
Stomach and Beyond

*Monitor stool

*Outpatient follow up xrays every 1 to 2 weeks
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A Tale of Two Cases

15 yo male presents with fb 17 yo male presents with fb
sensation after swallowing a sensation after swallowing
Gatorade ring. a bottle cap.

Exam unremarkable Exam unremarkable

FB xr series- Negative FB xr series- Negative

ENT consult ENT consult

*Negative bedside scope
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Esophagram

15 yo case 17 yo case
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Endoscopy

15 yo with no fb identified and no esophageal injury
identified

17 yo with successful removal of bottle cap
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Case 4

9 yo male hx of ADHD presents with abdominal pain.
Started acutely 5 hours prior to arrival. Transferred from
OSH with concern for acute appendicitis.

*+constant pertumbilical pain
*+vomiting, nbnb
*-+constipation

o_ fever
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Exam

Normal vital signs

Well appearing
Bilateral lower quadrant ttp, no guarding, no rebound

GU exam normal
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Diagnostics
RLQ US negative

KUB to eval stool burden

*Episode of bilious
emeslis
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Magnets

Small, powerful magnets composed of neodymium
*[First case report 2002. First reported death 1n 2006
*5-30 times stronger than conventional magnet
*Buckyballs and now numerous other brands
*Briefly taken off market but now back

Young children as well as older adolescents/teens
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Magnets

Mechanism of injury:

*2 or more magnets attract through layers of bowel wall
leading to pressure necrosis, perforation, fistula formation,
obstruction

*A single magnet could be attracted to a magnetic object
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Management of Magnet Ingestion

Single Magnet

*Observation and caution with serial xrays

*Consider removal if in stomach or esophagus
Multiple Magnets

*Expert consultation

*Endoscopic removal

*Serial exams and films with or without bowel cleanout

*Surgical removal
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Case 4: Hospital Course

* QObservation admission to pediatric surgery
* Miralax cleanout and repeat imaging
« HD3

*No advancement of magnets

*Decision for OR

Exploratory laparotomy: 3 magnets found. Two in colon,
one in small bowel. Adhesed together and in process of
fistulizing

Required colotomy and enterotomy
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Case 4 Highlights

Have a high index of suspicion
Imaging can be deceiving

Serious risk of morbidity
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Case 5

17 mo presented with respiratory distress and stridor.
1 wk prior with fever, vomiting and started on Tamiflu.
Noisy breathing started yesterday and worsened.
EMS treated with albuterol

On arrival:
severe respiratory distress, stridor
listless
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Case 5: ED course

Racemic epinephrine x2 without improvement.
Heliox - desaturation to 80%
Emergent intubation

-First attempt: purulent secretions, visualized through
cords but no color change on colorimetric capnography

-Second attempt: same but also with significant
abdominal distension developing

-Third attempt: successful
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Coin vs Button Battery
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Button Battery Ingestion

Caustic injury
*Flow of electrical current to tissue near the negative pole
*Even “dead” batteries can have charge
*Injury occurs rapidly

°as soon as within 2 hours and 1s more severe after 8 to 12 hours

Pressure Injury
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Button Battery Ingestion

For additional information contact the
National Battery Ingestion Hotline 24/7 at:

800-498-8666

The National Battery Ingestion Hotline is for both health professionals and the public.
It is staffed by toxicologists and poison information specialists, 24/7.
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Carefully check AP x-ray for battery’s dousle—rim or haio-
effact and lateral view for s18p off. Usa magnication.

DeMculty swallwing, decreased appetis, refusal o eat
Coughing, choking or gagging with eating or drinking

- - - - - atlant stl history. Consiger battery iIngestion i1
Suspect a battery ingestion in these situations . Ajlwa,’ohslrn:ﬂbun or wheezing ' "
= Dwooiing
+ = Wormiting
=“Coln” Ingsstad. = Chest discomfort

I Battery ingestion known or suspected I

+—|

Shee honey 10 mL every
10 mins If child =12
mans, Bhium coin cell
possibly Ingested, and
Ingestion wRhin prior 12
houws. [See text
‘guidelnge Delow for
getall, #2.) Do not delay
going fo ER to give
honey. Otherwise, NPC
until =sophagea
position nued ot

+

Take up to S minutes io
determine imprint cods
[or cametar) of

Consult National
Eatiery Ingastion
Hotline at
BOO-438-8656
for assisiance with
battery identification
and treasmant.

| Patient = 12 yaars and

|—Patignt = 12 years and s

Patlient = 12 years—w|

battery = 12 mm *

battery = 12 mm

agre=s 10 prompily seek

TIPS, PITFALLS & CAVEATS

= 3 "M's” - Negailve — Namow — Mecrotic. The negative
Dattery pols, ldentfed 35 the namowest side on
Iateral x-ray, Causes e Mos! EeVEre, NEcrnac
Injury. The negative battery pole Is the side

fthe "+ and withiout e Imgpnnt.
= 20 mm lithium coln call Is most freguently Irvolved In
=s0phageal Injunles: smaller cells lodge 1865
¥ DUt 350 CIALES SEMOLES In|ury or seath.
= Definitive determination of the batiery diameter prior to)
passage ks unilkely In at keast 40% of INgaEHoNs.
= ASSWMEe hiearing ald battenss ars = 12 mm.
= Manage Ingestion of a hearing ald contalning a battery
as an Ingestion of a small s 12 mm) battery.
= Do not Induce vomiting or give cathartics. Soth are
Ineffective.
= Assays of biood orurine for mercury or other batbery
Ingredients are urnecessary.

Immediately ramove
batteries lodged In the

direct wWisualization of

Eatiery In YES »|==0phaguUs.
Esophagus? b Consider sucralfate
3 suspension or honey i
=12 h post Ingestion
X-ray l'r;ma-llatsqrn:- cate (] (se= text guidelng
batiery.” Batteres lodged I (batisry In oeiow Tor aetal, #11).
esophagus must be removed stomach or b Do not delay removal
within 2 hours to avold serious, beyond) patent has eaten
gelayed compileations, Including L Prefer endoscanic
death. Bafenes In Me E-saphagus remaoval .:|nﬁgaﬂ of
may be asympiomatic inifaly. Do Was 3 magnet co-ingested? | rettieval by balloon
nt wealt Tor aymptoma. | catheter or magnet
F aMmxed 10 tube
& vEsl o ) for

—'I'ESJ—HD

Tssue Injury. Inspect

(Are & these condtions met? Do maot walt far mucosa for extent,

« Patiant is entirely asymplomatic MO EYMIpI0MS. depth and location of
and has besn 50 sinca Remave . Note
Ingestion. endoscoplcally of batiery and direction

= Only one batery | possinle; surgically negative pole faces

= Magnet not also Ingested. I not kI no endoscopic

= = 12 mm diameier evidence of
determination ls certaln L2 perforation, Imgate

= Mo pre-xisting esophageal Are related sigres Injured areas of
disease. or symploms = With S0-

» Patlani or caregiver Is relabie, present? 150 mL 0.25% sterlie
mentally compelent, and acetc acid to

neutrallze resldual

NOTES:
' PO except for honey or SUCralfate sLspension.

* ¥-ray abdomen, esophagus and neck. Batierles above
he range of the x-ray Nave Deen missed. IT batery in
esophagus, obiain AP and lateral to determine
orlentation of negative pole. If Ingestion suspectsd and
o Datery WiSUSiZes on ¥-rays, check ears and nose.

* If batiery diameter Is unknown, estimate it from the x-
ray. factoring out magnification (which overestimates

dameter).

evaluaton I sympioms alkall [see text
dewaiop. guideline below,
T #i3a).
YES r -
+ = 15 mem cell Afier removal, f mucosal
M at home. Ingested by child Injury was present,
R;ﬁ ﬂ’?mmge =6 years® obsarve for and
actvity. Confirm battery I z‘:f“ppme ﬂeia}‘:ﬂ
passage by nepecting ! YES tcation
shools. Conslder x-ray bo e + m‘m’aﬁ
confirm " fstuia,
passage mﬁ"’m“’ﬁm n X-ray 4 Gays post perforation, madiastinitis,
1014 ays. Ingestion (or wocal cond paralysls,
EOONET T tracheal stenosis or
| By tracheomalacta.
IT symptoms aevalop]. ISt in aspiration pneumonla,
develop later, stmach, remowe empyema, lung abscess,
rom ENOaECOpCAly pneumothorax,
re-svaluate. {even if spondylodiscitis, or
| I asymptomatic). Exsanguination from
perforation Into a large
vessel,
¥ ¥

If Dattery In slomach, nemave
endoscopically from
‘symptomatic patient, even I
Eympioms appear minor. If
battery beyond reach of
endoscops, surghcal removal
resenved for unusual patienis
with cccult or visible bizeding,
perslst=nt or severs abdominal
pan, vomiting, signs of acute
ADaMmEn aNoor fever, or
profoundly decreased appetite
[uniess SYMptoms unraiatad to
batteny).

l_l

Ar T

poie). Determing lengm

endoscopyann
Iocation of Injury. Mionibor
Irin vessals as Inpatients

resgiratory

s based on injury

joation, battery position and orentation (negative

of obs=ervation, duration of

esophageal rest, need for s2rial Imaging or

¥ basad on severity and
patients at risk of parforation
with sesial imaging and sinol

gualacs. Intervene eany to prewant fataity. Monitor for
‘Symploms, especialy ihose associaled
with Swalkawing, 1o diagnose TE fistuas eary. Expect
pesforations and fistuias to be delayed [98%
diagnosad by 48 days after battery remowal) and
esophageal striciures selayed wasks 1o monihs.

National Capital Poison Center Algorithm



Battery ingestion known or suspected |:
v

Give honey 10 mL every X-ray Irrgmadla!;aly to Iocalte
10 mins if child 212 battery.” Batteries lodged in
months, lithium coin cell Patient < 12 years—#{ esophagus must be removed
possibly ingested, and within 2 hnurg to _avoid_ seriogs, -
ingestion within prior 12 Patient > 12 years and delayed mrr!phtlons. including
hours. (See text — battery > 12 mm —# death. Batteries in thg f:ggphagus
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
until esophageal |
position ruled out.” Are all these conditions met?
« Patient is entirely asymptomatic
¢ and has been so since
Take up to 5 minutes to ingestion.
determine imprint code * Only one battery ingested.
(or diameter) of « Magnet not also ingested.
companion or * <12 mm diameter
replacement battery. —Patient > 12 years and—», determination is certain
¢ battery =12 mm » No pre-existing esophageal
disease.
Consult National « Patient or caregiver is reliable,
Battery Ingestion mentally competent, and
Hotline at agrees to promptly seek
800-498-8666 — evaluation if symptoms
for assistance with develop.
battery identification |
and treatment. YES
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H-ray immediately to locats MO
batery.” Baterss lodged in o -
Esophagus must b= remosed " S
withiin 2 howrs 1o avold sarious, peyond)
dieath. Battenes in the esophagus
e asymplomatic i L Do - -
mn'_r-'t - imerti adly I Weas o I
-
Dhoy et warEmit fior
] ST TS .
endoscopicalky
- -
if mot.
L
Are related signs
ﬂ"m
presasnt™
—‘I'“Eb—k—‘1
= 15 mim caill
Manage patent at home = i by cihil
m- by mspeciing s | | = 1
Coonmsaoer K-y o NO YES
confirm passage if L3
not obsarved in
10-14 days. K—r-y'-lt_lq-.t:l_:lﬂ
| sooner if
[ ]
dewvelop later, dewveabop). sl
Proemprtiy SBOMTLECIN, e
re-evaluate . ENOOSCopecally
| R — (e i N
Sy TR BT
h i L
i battery In stomach, remove
symptomatic patent, even
SYIMEPoIms apE-aar mimnosr. i
bBattery beyond reach of
andcscope, surgical removal
resarved for wrususl pabents
with cocull or visible blaadmg,
pErssient or sewvers &bdormmal
pain, womiting, signs of acute
andior fewer, or
L= T ]
..................... L T R R R R R R
bty ).
‘L"')
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Honey or Sucralfate

Can delay alkaline burns to tissue by preventing the
generation of hydroxide

*Efficacy based on 2018 study on cadaveric porcine
esophagus and live piglets

*Both prevented expected battery-induced pH increase and
decreased the depth of the esophageal injury
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Honey and Sucralfate

Indications
*Suspected button battery ingestion
*Ingestion within past 12 hours
*Child able to swallow
*For honey- age greater than 12 months

*Immediately available

Dosing of Honey

*10ml every 10 minutes for up to 6 doses

Dosing of Sucralfate (1g/10ml)

*10ml PO every 10 minutes up to 3 doses
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Case 5

 ENT straight to OR
*Button battery removed

*Tracheoesophageal fistula and second esophageal
perforation

*Multiple returns to OR emergently and nonemergently

*Hventual tracheostomy placement
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Case 6

4 yo presents after accidentally ingesting portion of a
broken plastic spoon. Throat and chest pain which was
Improving. Estimated 1cm wide and 3cm long sharp
edged piece of plastic.

Normal exam

FB xr series negative.
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Sharp-Pointed Objects

High risk of perforation if lodged in the esophagus (15-
35%)
Radiopaque objects
*Xr to localize
*Removal via endoscopy if in esophagus and possibly if in stomach

*Serial radiographs if asymptomatic and in small or large bowel

Radiolucent objects
*Endoscopy for symptomatic patients

*Further imaging and observation if asymptomatic
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Long Objects

Objects longer than 4-6 cm often become lodged in the
stomach

Require endoscopic removal
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Case 6

ENT consult

*Esophagram negative
* Admission
*Rigid Esophagoscopy and Bronchoscopy negative

*Case discussed with GI and plan for outpatient observation
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Questions?
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