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What is a Clinical Management Algorithm? e

An evidence-based guideline that decreases unnecessary variation, ensures
appropriate and timely allocation of resources, and helps promote safe, effective,
and consistent patient care.



Objectives of Clinical Management Algorithp .

« Standardize care to decrease variation in the management of patients with
ingestion of esophageal button batteries

« Decrease time to operative removal in order to improve clinical outcomes for
patients with button battery ingestions

» Decrease unnecessary interventions and testing
 Clearly delineate safe discharge criteria



Why is this algorithm necessary? e

* |[n the US, approximately 3,500 children are treated annually in emergency
departments for button battery ingestions

 Button batteries that are lodged in the esophagus have been found to cause
catastrophic thermal injuries

o The quicker they are recognized and removed, the less severe the injury is likely to be

o Damage is primarily caused from external currents that causes electrolysis of tissue fluids, generating
hydroxide

* Progression can lead to death within 6 hours of ingestion in some cases;
batteries should be removed within 2 hours of ingestion

 Increased awareness and standardization of management can lead to more
prompt removal of the battery and improved outcomes
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* The National Capital Poison Center has a clinical management algorithm
available for button battery ingest
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CLINICAL PATHWAY:

Esophageal Button Battery Clinical Management Algorithm

Patients from home, or outside
hospital, with suspected or
known button battery

ingestion: .
1f>12 months old and ingested
possible button battery within

Inclusion Criteria:
Patient with known or suspected button battery ingested presents to CT Children’s ED

On-call or ED physician receives call from a referring facility about a patient with
known or suspected button battery ingestion (arrange transport via ground or Life-
Star, whichever is faster) — Consider Direct-to-OR Process

prior 12 hours:
. Give honey 10 ml q10 min
PO

© Do NOT delay transport to
ED to give honey

«  call poison control for
additional guidance
(888) 222-1222

v
Emergency Department Management
Determine size and location of button battery
Obtain PA/lateral CXR
Keep NPO
Provide oral suctioning as needed

THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT

REPLACE CLINICAL
JUDGMENT.

Reference:
National Capital
Poison Center
Button Battery
Ingestion Triage and
Treatment
Guideline

Proceed with appropriate
evaluation and treatment
per the ED

Button battery identified in
the esophagus on CXR?

Yes
A 4

Perioperative Man:
. Call 8-8888 and inform operator to activate CART - Button Battery
Team. Provide the following: unit, room #, extension, name of
attending activating the team.

*Acetic acid ¢ ¢

0.25% in ric GI, and pediatric surgery

250mL bottles OR Team will prepare room with rigid ENT, pedi

This is the Esophageal Button Battery Clinical

Management Algorithm.

are kept in the

CT Children’s
pharmacy.
Call to request
this at 5-9935.

and flexible scopes, retrieval equipment,
notify pediatric anesthesia team, and
obtain Acetic acid solution from CT
Children’s Pharmacy*

[

teams will respond.
First team to arrive will transport patient
to the OR without delay for button
battery extraction.

J

v

Intraoperative Management:
. ic removal with ion for damage
If no evidence of esophageal perforation, flush with 50— 150 mL of
sterile 0.25% acetic acid
o For prolonged button battery exposure (>24 hours) or severe
esophageal damage, perform lateral neck x-ray in the OR to
evaluate for retained metal fragments. If fragments are present,

We will be reviewing each component in the
following slides.

v

Evidence of esophageal perforation: Significant esophageal damage: No significant esophageal damage:
. DO NOT place an NG tube . Place NG tube with endoscopic guidance . Do not place NG tube
. Consider placement of CVL +/- . Consider placement of CVL +/-
laparoscopic G-tube laparoscopic G-tube
v

Post-Operative Managemen
Per primary team (may vary depending on clinical situation)

Admission location (PICU v med-surg) to be made on a case-by-case basis
Continuous cardiorespiratory monitor

Begin D5NS w/20 mEq KCI/L at maintenace

NPO initially; diet advancement per primary team

Obtain esophagram prior to discharge (timing of study per primary team)
Consider repeat MRI or CT scan in 5-7 days to assess extension of injury

Call National Button Battery Ingestion Hotline at 800-498-8666 to report the case

Discharge Criteria:
Tolerating PO without need for IVFs, follow up imaging completed,
low risk of acute complication
Discharge Instructions:
Follow up appointment(s) per primary team

CONTACTS: BRENDAN CAMPBELL, MD, MPH | KATERINA DUKLESKA, MD | EVAN FUSARO, PA | ELIZABETH PELING, RN

JENNIFER TABAK, RN, MSN ...gi)‘lﬁ\dedlﬂfsl
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There is a direct link from the algorithm to the
National Capital Poison Center’s Treatmen
Guideline as a reference.

Click on the blue text to access it and is also

available here:
www.poison.org/battery/guideline

CLINICAL PATHWAY: el
AND DOES NOT

Esophageal Button Battery Clinical Management Algorithm | &eiceciniea

JUDGMENT.

Patients from home, or outsid -riteria: Reference:

hospital, with suspected dr Ref erence.: baltery ingested| National Capital

known button battery Poison Center
n a referring facilif Button Battery

ingestion: H .
If >12 months old and ingesfed Nat I On al cap I ta I stion (arrange tre Ingestion Triage and

possible button battery witHin} . ecto-OR Process Treatment
ior 12 hours:
. Givzr:orney l(l))ur:fl q10 rhit Po' Son center
PO
e Do NOT delay transport t Button Battery

ED to give honey

Guideline

ittdn battery

e call poison control for . . 4
ainaicnce | | [nge@Stion Triage and
(888) 222-1222
~
Treatment - roceed with appropriate
£ Cm'" No evaluation and treatment

per the ED

Guideline
>

Perioperative Management:
Call 8-8888 and inform operator to activate CART - Button Battery

Team. Provide the following: unit, room #, extension, name of
attending activating the team.

I

*Acetic acid ¢ ¢

.25% it
zsgmfronles OR Team will prepare room with rigid ENT, pediatric GI, and pediatric surgery
N and flexible scopes, retrieval equipment, teams will respond.
are kept in the - P N . . o .
1 Childrer’s notify pediatric anesthesia team, and First team to arrive will transport patient
harmac obtain Acetic acid solution from CT to the OR without delay for button
4 V- Children’s Pharmacy* battery extraction.
Call to request
this at 5-9935. [ I J

Intraoperative Management:

. ic removal with ion for damage

o Ifno evidence of esophageal perforation, flush with 50 - 150 mL of
sterile 0.25% acetic acid

o For prolonged button battery exposure (>24 hours) o severe
esophageal damage, perform lateral neck x-ray in the OR to
evaluate for retained metal fragments. If fragments are present,
flush and debride as necessary

I

v

Evidence of esophageal perforation: Significant esophageal damage: No significant esophageal damage:
. DO NOT place an NG tube . Place NG tube with endoscopic guidance . Do not place NG tube
. Consider placement of CVL +/- . Consider placement of CVL +/-
laparoscopic G-tube laparoscopic G-tube
v

Post-Operative Management:
Per primary team (may vary depending on clinical situation)

Admission location (PICU v med-surg) to be made on a case-by-case basis
Continuous cardiorespiratory monitor

Begin D5NS w/20 mEq KCI/L at maintenace

NPO initially; diet advancement per primary team

Obtain esophagram prior to discharge (timing of study per primary team)
Consider repeat MRI or CT scan in 5-7 days to assess extension of injury

Call National Button Battery Ingestion Hotline at 800-498-8666 to report the case

Discharge Criteria:
Tolerating PO without need for IVFs, follow up imaging completed,
low risk of acute complication
Discharge Instructions:
Follow up appointment(s) per primary team

CONTACTS: BRENDAN CAMPBELL, MD, MPH | KATERINA DUKLESKA, MD | EVAN FUSARO, PA | ELIZABETH PELING, RN

JENNIFER TABAK, RN, MSN .:.E?‘lﬁ\ded‘lcqsl
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THIS PATHWAY

CLINICAL PATHWAY: SR A % CUIDE
Esophageal Button Battery Clinical Management Algorithm | &5 cNcu

JUDGMENT.
Patients from home, or outside Inclusion Criteria:
hospital, with suspected or e Patient with known or suspected button battery ingested presents to CT Children’s ED
known button battery OR

Inclusion Criteria:
Patient with known or suspected button battery ingested presentsto CT Children’s ED
OR
° On-call or ED physician receives call from a referring facility about a patient with
known or suspected button battery ingestion (arrange transport via ground or Life-
Star, whichever is faster) — Consider Direct-to-OR Process

Reference:
National Capital
Poison Center

* Any child with a known or suspected button .
battery ingestion should follow this algorithm.

» According to the National Capital Poison
Center, most serious button battery ingestions

Yes
A 4

Perioperative Management:
. Call 8-8888 and inform operator to activate CART - Button Battery
Team. Provide the following: unit, room #, extension, name of
attending activating the team.

are not witnessed.

I

*Acetic acid ¢ ¢

ngr.:LS:éoltrlles ‘OR Team will prepare room with rigid ENT, pediatric I, and pediatric surgery
° and flexible scopes, retrieval equipment, teams will respond.
are kept in the ) oo N N N N N
. . O Chdron's notify pediatric anesthesia team, and First team to arrive will transport patient
S uspbe Ct th at a b u tto n b atte rv inge Stl on hire obtain Acetc acd solution from C1 o the OR without delay for button
Ca‘?l © req\,‘l’e’st Children’s Pharmacy* battery extraction.
f i . 0 h f . this at 5-0935. [ I |
occurred for every coin or other oreign bOdy e —
. i removal with ion for damage

o o o Ifno evidence of esophageal perforation, flush with 50 - 150 mL of
is ingested.

e For prolonged button battery exposure (>24 hours) or severe
esophageal damage, perform lateral neck x-ray in the OR to
evaluate for retained metal fragments. If fragments are present,
flush and debride as necessary

I

v v v

Evidence of esophageal perforation: Significant esophageal damage: No significant esophageal damage:

. DO NOT place an NG tube . Place NG tube with endoscopic guidance . Do not place NG tube

. Consider placement of CVL +/- . Consider placement of CVL +/-
laparoscopic G-tube laparoscopic G-tube

| T |

Post-Operative Management:
Per primary team (may vary depending on clinical situation)

Admission location (PICU v med-surg) to be made on a case-by-case basis
Continuous cardiorespiratory monitor

Begin D5NS w/20 mEq KCI/L at maintenace

NPO initially; diet advancement per primary team

Obtain esophagram prior to discharge (timing of study per primary team)
Consider repeat MRI or CT scan in 5-7 days to assess extension of injury

Call National Button Battery Ingestion Hotline at 800-498-8666 to report the case

Discharge Criteria:
Tolerating PO without need for IVFs, follow up imaging completed,
low risk of acute complication
Discharge Instructions:
Follow up appointment(s) per primary team

CONTACTS: BRENDAN CAMPBELL, MD, MPH | KATERINA DUKLESKA, MD | EVAN FUSARO, PA | ELIZABETH PELING, RN

JENNIFER TABAK, RN, MSN

LAST UPDATED: 08.06.26
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CLINICAL PATHWAY:
Esophageal Button Battery Clinical Management Algorithm

DIRECT TO OR PROCESS

Pre-hospital notification ar transfe BrTa patier

an injury loely req ] l nte

ED Attending contacts Attending Surgecn from appropriate sendice
O
OneCall Connescts referring hospital physician with appropriate Attending Surgeon

*Would the patient
patentially benefit
fram translfer directly
1o the aperating roam?

Artending Surgron contacts
OR taam at S60-545-9329

OneCall initiates
registration, transfer of
referring hospital imaging
OR team apens entounter

e

Patient transparted
to the Emergendy E

Department

QneCall OF Charge Murse identifies
appropriate room

*Cases that might benefit from Direct to OR trarsfer:
Arterial Bleeding fram Penetrating Injury
Esophageal Buttan Bartery Patient transported dinsctly
Testicular Torsion wifreferring hospital Uf'S
Surgical Intervention at refesring hospital
Known Intracranial Bleed (referring hospital CT)
Hypatersion in tha field

from ambulance bay or tunnel
ebevator ta the Operating Room

Flage ID band an patsent

Primary sunvay finitial
evaluation performed

. Decision re: emergent
Connecticut ol
Case begins®
Ch Id Primnary beam completes a
I ren s camprehensive evaluation
of patiant when medically
']

appropriat

[ MPH | HATER PR

il L PR L s A B vl

CLINICAL PATHWAY: THIS PATHWAY

SERVES AS A GUIDE
AND DOES NOT

Esophageal Button Battery Clinical Management Algorithm | &eiceciniea

JUDGMENT.

Patients from home, or outside Inclusion Criteria: Reference:
hospital, with suspected or «  Patient with known or suspected button battery ingested presents to CT Children’s ED National Capital
known button battery OR Poison Center

Inclusion Criteria:
Patient with known or suspected button battery ingested presentsto CT Children’s ED
OR
On-call or ED physician receives call from a referring facility about a patient with
known or suspected button battery ingestion (arrange transport via ground or Life-
Star, whichever is faster) — Consider Direct-to-OR Process

Yes
A 4

Perioperative Management:
. Call 8-8888 and inform operator to activate CART - Button Battery
Team. Provide the following: unit, room #, extension, name of
attending activating the team.

I

*Acetic acid ¢ ¢

.25% il
025%In OR Team will prepare room with rigid ENT, pediatric GI, and pediatric surgery
and flexible scopes, retrieval equipment, teams will respond.

250mL bottles

are kept in the

There is a new “Direct-to-OR Process”

for patients with esophageal button
battery confirmed at outside facilities.

v v v

Evidence of esophageal perforation: Significant esophageal damage: No significant esophageal damage:
. DO NOT place an NG tube . Place NG tube with endoscopic guidance . Do not place NG tube
. Consider placement of CVL +/- . Consider placement of CVL +/-
laparoscopic G-tube laparoscopic G-tube
v

Post-Operative Management:
Per primary team (may vary depending on clinical situation)

Admission location (PICU v med-surg) to be made on a case-by-case basis
Continuous cardiorespiratory monitor

Begin D5NS w/20 mEq KCI/L at maintenace

NPO initially; diet advancement per primary team

Obtain esophagram prior to discharge (timing of study per primary team)
Consider repeat MRI or CT scan in 5-7 days to assess extension of injury

Call National Button Battery Ingestion Hotline at 800-498-8666 to report the case

Discharge Criteria:
Tolerating PO without need for IVFs, follow up imaging completed,
low risk of acute complication
Discharge Instructions:
Follow up appointment(s) per primary team

CONTACTS: BRENDAN CAMPBELL, MD, MPH | KATERINA DUKLESKA, MD | EVAN FUSARO, PA | ELIZABETH PELING, RN

JENNIFER TABAK, RN, MSN .:.E?‘lﬁ\ded‘lcqsl

LAST UPDATED: 08.06.26

©2019 Connecticut Children's Medical Center. Allrights reserved,



CLINICAL PATHWAY: el

Esophageal Button Battery Clinical Management Algorithm | &5 cNcu

JUDGMENT.

_ , _ : "z | patients from home, or outside
* Honey should be given if the patient is over 12_ mqnths - o hospital, with suspected or
old, there was a possible button battery ingestion in e known button battery
the prior 12 hours, and the child is able to swallow. ingestion:

If>12 months old and ingested
possible button battery within
prior 12 hours:

° Give honey 10 ml g10 min

Honey has been shown to coat the button battery to
prevent hydroxide formation and will delay alkaline

burns.

PO
° Do NOT delay transport to
Giving honey should not replace, or delay, removal of ED to give honey
the button battery. DO NOT delay transport to the *  Call poison control for
emergency department to give honey. The button a:;ét'g';g' f;gance
battery must still be removed in a timely fashion. : (888) 222 N
| |

Post-Operative Management:
Per primary team (may vary depending on clinical situation)

ontinu
B
¢ N am
. stus er primary tea
. ssess extension of injury
. al at 4 to report the case
Discharge Criteria:
Tolerating PO without need for IVFs, follow up imaging completed,
low risk of acute complication
Discharge Instructions:
Follow up appointment(s) per primary team

CONTACTS: BRENDAN CAMPBELL, MD, MPH | KATERINA DUKLESKA, MD | EVAN FUSARO, PA | ELIZABETH PELING, RN

. 0
JENNIFER TABAK, RN, MSN ...COI]I\GCI‘ICQI
Childrens




Besides honey, keeping the patient NPO is important until

button battery size and location is determined by XR.

CLINICAL PATHWAY:
Esophageal Button Battery Clinical Management Algorithm

Inclusion Criteria:

Patients from home, or outside
Patient with known or suspected button battery ingested presents to CT Children’s ED

hospital, with suspected or
known button battery
ingestion:
1f >12 months old and ingested
possible button battery within
prior 12 hours: v
¢ Givehoney 10 ml q10 min Emergency Department Management
PO Determine size and location of button battery
Obtain PA/lateral CXR
Keep NPO
Provide oral suctioning as needed

. On-call or ED physician receives call from a referring facility about a patient with
known or suspected button battery ingestion (arrange transport via ground or Life-
Star, whichever is faster) — Consider Direct-to-OR Process

© Do NOT delay transport to
ED to give honey

«  call poison control for
additional guidance
(888) 222-1222

Button battery identified in
the esophagus on CXR?

per the ED

Yes
A 4

Perioperative Man:
. Call 8-8888 and inform operator to activate CART - Button Battery
Team. Provide the following: unit, room #, extension, name of
attending activating the team.

I

v v

ENT, pediatric GI, and pediatric surgery
teams will respond.
Eirct toam to arrve will trapcport pationt

*Acetic acid
0.25% in
250mL bottles
are kept in the

OR Team will prepare room with rigid
and flexible scopes, retrieval equipment,
nnﬁv pediatric iateom and

Proceed with appropriate
evaluation and treatment

THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

Reference:
National Capital
Poison Center
Button Battery
Ingestion Triage and
Treatment
Guideline

Emergency Department Management

Determine size and location of button battery
Obtain PA/lateral CXR

Keep NPO

Provide oral suctioning as needed

*  Consider placement of CVL +/-
laparoscopic G-tube

*  Consider placement of CVL +/-
laparoscopic G-tube

v

Post-Operative Management:
Per primary team (may vary depending on clinical situation)

Admission location (PICU v med-surg) to be made on a case-by-case basis
Continuous cardiorespiratory monitor

Begin D5NS w/20 mEq KCI/L at maintenace

NPO initially; diet advancement per primary team

Obtain esophagram prior to discharge (timing of study per primary team)
Consider repeat MRI or CT scan in 5-7 days to assess extension of injury

Call National Button Battery Ingestion Hotline at 800-498-8666 to report the case

Discharge Criteria:
Tolerating PO without need for IVFs, follow up imaging completed,
low risk of acute complication
Discharge Instructions:

Follow up appointment(s) per primary team

CONTACTS: BRENDAN CAMPBELL, MD, MPH | KATERINA DUKLESKA, MD | EVAN FUSARO, PA | ELIZABETH PELING, RN

JENNIFER TABAK, RN, MSN

LAST UPDATED: 08.06.26

©2019 Connecticut Children's Medical Center. Allrights reserved,
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CLINICAL PATHWAY:

Esophageal Button Battery Clinical Management Algorithm

Patients from home, or outside
hospital, with suspected or
known button battery
ingestion:

If>12 months old and ingested
possible button battery within
prior 12 hours:

. Give honey 10 ml q10 min

PO

« Do NOT delay transport to
ED to give honey

Inclusion Criteria:
o Patient with known or suspected button battery ingested presents to CT Children’s ED

. On-call or ED physician receives call from a referring facility about a patient with
known or suspected button battery ingestion (arrange transport via ground or Life-
Star, whichever is faster) — Consider Direct-to-OR Process
v
Emergency Department Management
Determine size and location of button battery
Obtain PA/lateral CXR
Keep NPO

THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

Reference:
National Capital
Poison Center
Button Battery
Ingestion Triage and
Treatment
Guideline

e Call poison control for
additional guidance
(888) 2221222

Provide oral suctioning as needed

Proceed with appropriate
evaluation and treatment
per the ED

Button battery identified in
the esophagus on CXR?

If there is no button battery identified in the esophagus, then
care should proceed off of the algorithm, per the ED.

Yes
A 4

Perioperative Man:
. Call 8-8888 and inform operator to activate CART - Button Battery
Team. Provide the following: unit, room #, extension, name of
attending activating the team.

I

*Acetic acid ¢ ¢

zsgjfrolales OR Team will prepare room with rigid ENT, pediatric GI, and pediatric surgery
N and flexible scopes, retrieval equipment, teams will respond.
are kept in the - P N . . o .
1 Childrer’s notify pediatric anesthesia team, and First team to arrive will transport patient
harmac obtain Acetic acid solution from CT to the OR without delay for button
4 V- Children’s Pharmacy* battery extraction.
Call to request
this at 5-9935. [ I J
Intraoperative Management:
. ic removal with ion for damage
*  If no evidence of esophageal perforation, flush with 50 — 150 mL of

sterile g,
)7

Proceed with appropriate
evaluation and treatment
per the ED

idence of esophage:
place an

- ~Jnsider placement of CVL

laparoscopic G-tube

Button battery identified in
the esophagus on CXR?

Admission location (PICU v med-surg) to be made on a case-by-case basis
Continuous cardiorespiratory monitor

Begin D5NS w/20 mEq KCI/L at maintenace

NPO initially; diet advancement per primary team

Obtain esophagram prior to discharge (timing of study per primary team)
Consider repeat MRI or CT scan in 5-7 days to assess extension of injury

Call National Button Battery Ingestion Hotline at 800-498-8666 to report the case

Discharge Criteria:
Tolerating PO without need for IVFs, follow up imaging completed,
low risk of acute complication
Discharge Instructions:

Follow up appointment(s) per primary team

CONTACTS: BRENDAN CAMPBELL, MD, MPH | KATERINA DUKLESKA, MD | EVAN FUSARO, PA | ELIZABETH PELING, RN

@ _ Connecti
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If the button battery is unfortunately found in the
esophagus, timely operative management is
essential. This is done via activation of the CART
- Button Battery Team.

The CART — Button Battery Team is a specialized
team comprised of pediatric ENT, Gl and surgery.

CLINICAL PATHWAY: TERVESAS A CIDE
Esophageal Button Battery Clinical Management Algorithm | &5 cNcu

JUDGMENT.

Patients from home, or outside Inclusion Criteria: Reference:
hospital, with suspected or *  Patient with known or suspected button battery ingested presents to CT Children’s ED National Capital
known button battery OR Poison Center
ingestion: ®  On-call or ED physician receives call from a referring facility about a patient with Button Battery
1f>12 months old and ingested known or suspected button battery ingestion (arrange transport via ground or Life- Ingestion Triage and
possible button battery within Star, whichever is faster) — Consider Direct-to-OR Process Treatment

prior 12 hours: v Guideline
¢ Givehoney 10 ml q10 min Emergency Department Management
PO Determine size and location of button battery
Obtain PA/lateral CXR
Keep NPO
Provide oral suctioning as needed

© Do NOT delay transport to
ED to give honey

«  call poison control for
additional guidance
(888) 222-1222

Proceed with appropriate
evaluation and treatment
per the ED

Button battery identified in
the esophagus on CXR?

Yes
A 4

operative Management:
Qg[210r to activate CART - Button Battery
L oom #, extension, name of

*Acetic acid

Button battery identified in~

the esophagus on CXR? i
SN

Qatric surgery

gattery extraction.

Call to request
this at 5-9935.

If no evidefe of esophageal perforation, flush with 50 — 150 mL of
sterile 0.25% acetic acid
. For prolonged button battery exposure (>24 hours) or severe

esopha e, perform lateral neck x-ray in the OR to
evalualYe G metal fagments. I fragments are presert,
flush a1 'as necessary

h 4 [

Perioperative Management:
Call 8-8888 and inform operator to activate CART - Button Battery
Team. Provide the following: unit, room #, extension, name of
attending activating the team.

. Consider repeat Mﬁ or CT scan in 5-7 days to assess extension of injury
Call National Button Battery Ingestion Hotline at 800-498-8666 to report the case

Discharge Criteria:
Tolerating PO without need for IVFs, follow up imaging completed,
low risk of acute complication
Discharge Instructions:
Follow up appointment(s) per primary team

CONTACTS: BRENDAN CAMPBELL, MD, MPH | KATERINA DUKLESKA, MD | EVAN FUSARO, PA | ELIZABETH PELING, RN

JENNIFER TABAK, RN, MSN .:.g?‘lﬁ\deﬂlﬂfsl
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Once CART — Button Battery Team is activated,
two major processes will occur:

ENT, Gl and surgery teams will respond.

» Whoever is the first to respond to the
patient will need to transport the patient to
the OR without delay for the button battery
extraction.

« The OR will begin prepping the room and notify
the pedi anesthesia team, as well as obtaining
acetic acid from the pharmacy in preparation for
intraoperative management.

CLINICAL PATHWAY:

THIS PATHWAY

SERVES AS A GUIDE
AND DOES NOT

Esophageal Button Battery Clinical Management Algorithm | &eiceciniea

JUDGMENT.

Patients from home, or outside
hospital, with suspected or
known button battery
ingestion:

If>12 months old and ingested
possible button battery within
prior 12 hours:

Give honey 10 ml q10 min
PO

Do NOT delay transport to
ED to give honey
e _Call poison control for

Inclusion Criteria: Reference:
Patient with known or suspected button battery ingested presents to CT Children’s ED National Capital
Poison Center
On-call or ED physician receives call from a referring facility about a patient with Button Battery
known or suspected button battery ingestion (arrange transport via ground or Life- Ingestion Triage and

Star, whichever is faster) — Consider Direct-to-OR Process

Treatment

v

Guideline

. D¢

Emergency Department Management
etermine size and location of button battery

«  Obtain PA/lateral CXR
©  KeepNPO

Perioperative Management:

. Call 8-8888 and inform operator to activate CART - Button Battery
Team. Provide the following: unit, room #, extension, name of
attending activating the team.

m#emmmmmmem;
infor ot T

T
al

488338 8
att antHnformoperator to-activate CART—Button-Battery

‘eam. Provide the following: unit, room #, extension, name of
ttending activating the team.

OR Team will prepare room with rigid
and flexible scopes, retrieval equipment,
notify pediatricanesthesia team, and
obtain Acetic acid solution from CT
Children’s Pharmacy*

I

v

[

O v e, : teams will respond.
I orcnon o7 "Il First team to arrive will transport patient
e to the OR without delay for button

ENT, pediatric Gl, and pediatric surgery

battery extraction.

ic removal with ion for damage

If no evidence of esophageal perforation, flush with 50 — 150 mL of
sterile 0.25% acetic acid

For prolonged button battery exposure (>24 hours) or severe
esophageal damage, perform lateral neck x-ray in the OR to
evaluate for retained metal fragments. If fragments are present,
flush and debride as necessary

I

v

v

v

s Consider,

E-tube

Evidence of esophageal perforation:
* DO NOT place an NG tube

of CVL+/-

Significant esophageal damage:
Place NG tube with endoscopic guidance
Consider placement of CVL +/-
laparoscopic G-tube

No significant esophageal damage:
Do not place NG tube

|

*Acetic acid |

v

0.25% in
250mL bottles
are kept in the

CTChildren’s

Post-Operative Management:
Per primary team (may vary depending on clinical situation)

Admission location (PICU v med-surg) to be made on a case-by-case basis
Continuous cardiorespiratory monitor

Begin DSNS w/20 mEq KCI/L at maintenace
NPO initially; diet advancement per primary team

Obtain esophagram prior to discharge (timing of study per primary team)
Consider repeat MRI or CT scan in 5-7 days to assess extension of injury
Call National Button Battery Ingestion Hotline at 800-498-8666 to report the case

pharmacy.
Call to request (

Discharge Criteria:

Tolerating PO without need for IVFs, follow up imaging completed,

low risk of acute complication
Discharge Instructions:
Follow up appointment(s) per primary team

)

this at 5-9935.

CONTACTS: BRENDAN CAMPBELL, MD, MPH | KATERINA DUKLESKA, MD | EVAN FUSARO, PA | ELIZABETH PELING, RN

JENNIFER TABAK, RN, MSN

LAST UPDATED: 08.06.26
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, THIS PATHWAY
CLINICAL PATHWAY: SERVES AS A GUIDE
e H AND DOES NOT
Esophageal Button Battery Clinical Management Algorithm | &eiceciniea
JUDGMENT.
Inclusion Criteria:
e Patient with known or suspected button battery ingested presents to CT Children’s ED
OR
. II ED physici call from a cility about a patient with
know uspecte d b tt b tt ery ingesti transport via ground or Life-
Star, whichever is faster) — Consider rocess

urs:
. Give h y10m|q10mm erge: epal ment
PO e Determine siz dI ation of bu tt btt y

« Endoscopic removal is the preferred method as it

* Do NOT delay transport to e  Obtail PA/It al CXR
ED to give honey *  KeepNPO

also allows evaluation of any esophageal - S : i
damage.

(888) e

Intraoperative Management:
_ _ _ ° Endoscopic removal with evaluation for esophageal damage
If there is no evidence of esophageal perforation, e  Ifno evidence of esophageal perforation, flush with 50— 150 mL of

flushing with 0.25% acetic acid can reduce the sterile 0.25% acetic acid

_ . ° For prolonged button battery exposure (>24 hours) or severe
development of delayed onset esophageal injury esophageal damage, perform lateral neck x-ray in the OR to

after battery removal. evaluate for retained metal fragments. If fragments are present,
flush and debride as necessary

If the button battery exposure was prolonged, or I

Itf retai dmt[fgmtlffgmt p ent,

severe damage has occurred, evaluation of ‘
retained metal fragments. o R e e B N
-u‘e lapai

|

Post-Operative Management:
Per primary team (may vary depending on clinical situation)

g)t 0 be made on a case-by-case basis

n location (PICU v med-
c

rior ng ftdyp plm ryt am)
. nsider repeat MRI ol CT 57dvt s exten: of injury
. C IINt nal Button Batte! ryl g estion Hotling t800d988666t report the case

Discharge Criteria:
Tolerating PO without need for IVFs, fIIw plmg ing completed,
low rsk of acute complic
D§§h!gglgugg§
Follow up appointment(s) per primary team

CONTACTS: BRENDAN CAMPBELL, MD, MPH | KATERINA DUKLESKA, MD | EVAN FUSARO, PA | ELIZABETH PELING, RN

JENNIFER TABAK, RN, MSN .:.gi)‘lﬁ\dedlcqsl




After removal of the button battery,
placement of NGT, CVL and/or GT is

CLINICAL PATHWAY:

Esophageal Button

THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT

Battery Clinical Management Algorithm | zerisce cinica

JUDGMENT.

Patients from home, or outside
hospital, with suspected or
known button battery
ingestion:

If>12 months old and ingested
possible button battery within
prior 12 hours:

. Give honey 10 ml q10 min

PO

© Do NOT delay transport to
ED to give honey

«  call poison control for
additional guidance
(888) 222-1222

Inclusion Criteria: Reference:
. Patient with known or suspected button battery ingested presents to CT Children’s ED National Capital

Poison Center
. On-call or ED physician receives call from a referring facility about a patient with

Button Battery
known or suspected button battery ingestion (arrange transport via ground or Life- Ingestion Triage and
Star, whichever is faster) — Consider Direct-to-OR Process Treatment

v Guideline

Emergency Department Management
Determine size and location of button battery
Obtain PA/lateral CXR

Keep NPO

Provide oral suctioning as needed

Proceed with appropriate
No. evaluation and treatment
per the ED

Button battery identified in
the esophagus on CXR?

Yes

based on degree of esophageal
damage present. .

Intraoperative Management:

Endoscopic removal with evaluation for esophageal damage

If no evidence of esophageal perforation, flush
sterile 0.25% acetic acid

For prolonged button battery exposure (>24 hours) or severe battery extraction.
esophageal damage, perform lateral neck x-ray in the OR to
evaluate for retained metal fragments. Iffragments are present, — |uensemen

flush and debride as necessary

Man:
to activate CART - Button Battery
t, room #, extension, name of

with 50— 150 mL of :

ENT, pediatric GI, and pediatric surgery
teams will respond.
First team to arrive will transport patient
to the OR without delay for button

|

ttion for esophageal damage
prforation, flush with 50 — 150 mL of

posure (>24 hours) or severe

teral neck x-ray in the OR to
I evaluate for retained metal fragments. If fragments are present,
flush and debride as necessary

v

]
I |

A 4 v

v \ 4 v

. DO NOT place an NG tube
Consider placement of CVL +/-
la paroscopic G-tube

Evidence of esophageal perforation:

Significant esophageal damage:

Consider placement of CVL +/-
laparoscopic G-tube

. Place NG tube with endoscopic guidance

J L No significant esophageal damage:
. Do not place NG tube

Per primar}

Admission location (PICU v med-surg) to be made on a case-by-case basis.
Continuous cardiorespiratory monitor

Begin D5NS w/20 mEq KCl/L at maintenace

NPO initially; diet advancement per primary team

Obtain esophagram prior to discharge (timing of study per primary team)
Consider repeat MRI or CT scan in 5-7 days to assess extension of injury

Call National Button Battery Ingestion Hotline at 800-498-8666 to report the case

Discharge Criteria:
Tolerating PO without need for IVFs, follow up imaging completed,
low risk of acute complication
Discharge Instructions:
Follow up appointment(s) per primary team

CONTACTS: BRENDAN CAMPBELL, MD, MPH | KATERINA DUKLESKA, MD | EVAN FUSARO, PA | ELIZABETH PELING, RN

JENNIFER TABAK, RN, MSN

LAST UPDATED: 08.06.26
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CLINICAL PATHWAY: THIS PATHWAY

SERVES AS A GUIDE
AND D NOT

Esophageal Button Battery Clinical Management Algorithm | &eiceciniea

JUDGMENT.

:
Post-operative management ma e
o Patient with known or suspected button battery ingested presents to CT Children’s ED

hospital, with suspected or National Capital

known button battery OR Poison Center
- . . - ingestion: ®  On-call or ED physician receives call from a referring facility about a patient with Button Battery
S I V a r e e n I n O n e C I n I C a 1f 12 months old and ingested known or suspected button battery ingestion (arrange transport via ground or Life- Ingestion Triage and
possible button battery within Star, whichever is faster) — Consider Direct-to-OR Process Treatment
prior 12 hours: v Guideline
. . X .
¢ Givehoney 10 ml q10 min Emergency Department Management
I U I . Po «  Determine size and location of button battery
¢ DoNOTdelay transport to *  Obtain PA/lateral CXR

ED to give honey «  KeepNPO
Call poison control for
additional guidance

* The primary team will obtain an /\ o)

: Post-Operative Management:
eSOphagram and may CO”Slder a Per primary team (may vary depending on clinical situation)
repeat MRI or CT to assess extension
of injury.

Provide oral suctioning as needed

Admission location (PICU v med-surg) to be made on a case-by-case basis
Continuous cardiorespiratory monitor

Begin D5NS w/20 mEq KCI/L at maintenace

NPO initially; diet advancement per primary team

Obtain esophagram prior to discharge (timing of study per primary team)
Consider repeat MRl or CT scan in 5-7 days to assess extension of injury

Call National Button Battery Ingestion Hotline at 800-498-8666 to report the case

Per the National Capital Poison

Center, some delayed complications
could include: .

sterile 0.25% acetic acid

evaluate for retained metal fragments. If fragments are present,
flush and debride as necessary

I

v v v

» Tracheoesophageal fistula

L] Evidence of esophageal perforation: Significant esophageal damage: No significant esophageal damage:
[ ] S O a e a e 0 ra I O n DO NOT place an NG tube . Place NG tube with endoscopic guidance . Do not place NG tube
Consider placement of CVL +/- . Consider placement of CVL +/-
laparoscopic G-tube laparoscopic G-tube
Y/ | cord paralysis | | |
p y v

Post-Operative Management:

Tracheal stenosis or .

Admission location (PICU v med-surg) to be made on a case-by-case basis

- e Continuous cardiorespiratory monitor
tracheomalacia e OO w20 kG ot e
o NPOinitially; diet advancement per primary team
Obtain esophagram prior to discharge (timing of study per primary team)

.
- - . Consider repeat MRI or CT scan in 5-7 days to assess extension of injury
S p I ra I O n o Call National Button Battery Ingestion Hotline at 800-498-8666 to report the case
. . . v
Discharge Criteria:
Exsanguination from perforation S —
low risk of acute complication

into a large vessel

Discharge Instructions:
Follow up appointment(s) per primary team

CONTACTS: BRENDAN CAMPBELL, MD, MPH | KATERINA DUKLESKA, MD | EVAN FUSARO, PA | ELIZABETH PELING, RN

JENNIFER TABAK, RN, MSN .:.E?‘lﬁ\ded‘lcqsl




CLINICAL PATHWAY: TERVESAS A CIDE

Esophageal Button Battery Clinical Management Algorithm | &eiceciniea

JUDGMENT.

Patients from home, or outside Inclusion Criteria: Reference:
hospital, with suspected or *  Patient with known or suspected button battery ingested presents to CT Children’s ED National Capital
known button battery OR Poison Center
ingestion: . On-call or ED physician receives call from a referring facility about a patient with Button Battery
1f>12 months old and ingested known or suspected button battery ingestion (arrange transport via ground or Life- Ingestion Triage and
possible button battery within Star, whichever is faster) — Consider Direct-to-OR Process Treatment
prior 12 hours: v Guideline

¢ Give honey 10 ml q10 min Emergency Department Management
PO Determine size and location of button battery

Obtain PA/lateral CXR

Keep NPO

Provide oral suctioning as needed

oo battars idagtifiads Proceed with appropriate

Post-Operative Management:
Per primary team (may vary depending on clinical situation)

© Do NOT delay transport to
ED to give honey

«  call poison control for
additional guidance
(888) 222-1222

Admission location (PICU v med-surg) to be made on a case-by-case basis
Continuous cardiorespiratory monitor

Begin D5NS w/20 mEq KCI/L at maintenace

NPO initially; diet advancement per primary team

Obtain esophagram prior to discharge (timing of study per primary team)
Consider repeat MRl or CT scan in 5-7 days to assess extension of injury

Call National Button Battery Ingestion Hotline at 800-498-8666 to report the case

» All cases should be reported to the

National Button Battery Ingestion Hotline
at 800-498-8660.

sterile 0.25% acetic acid

e For prolonged button battery exposure (>24 hours) or severe
esophageal damage, perform lateral neck x-ray in the OR to
evaluate for retained metal fragments. If fragments are present,
flush and debride as necessary

I

v v

Evidence of esophageal perforation: Significant esophageal damage: No significant esophageal damage:
. DO NOT place an NG tube . Place NG tube with endoscopic guidance . Do not place NG tube
. Consider placement of CVL +/- . Consider placement of CVL +/-
laparoscopic G-tube laparoscopic G-tube
v

Post-Operative Management:
Per primary team (may vary depending on clinical situation)

Admission location (PICU v med-surg) to be made on a case-by-case basis
Continuous cardiorespiratory monitor

Begin D5NS w/20 mEq KCI/L at maintenace

NPO initially; diet advancement per primary team

Obtain esophagram prior to discharge (timing of study per primary team)
Consider repeat MRI or CT scan in 5-7 days to assess extension of injury

Call National Button Battery Ingestion Hotline at 800-498-8666 to report the case

Discharge Criteria:
Tolerating PO without need for IVFs, follow up imaging completed,
low risk of acute complication
Discharge Instructions:
Follow up appointment(s) per primary team

CONTACTS: BRENDAN CAMPBELL, MD, MPH | KATERINA DUKLESKA, MD | EVAN FUSARO, PA | ELIZABETH PELING, RN

JENNIFER TABAK, RN, MSN .:.g?‘lﬁ\deﬂlﬂfsl
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Discharge criteria would include ability to tolerate PO

CLINICAL PATHWAY:

Esophageal Button Battery Clinical Management Algorithm

Patients from home, or outside
hospital, with suspected or
known button battery
ingestion:

If>12 months old and ingested
possible button battery within
prior 12 hours:

. Give honey 10 ml q10 min

PO

© Do NOT delay transport to
ED to give honey

«  call poison control for
additional guidance
(888) 222-1222

without IVF with low risk of acute complications, and

repeat imaging completed prior to discharge

Inclusion Criteria:
o Patient with known or suspected button battery ingested presents to CT Children’s ED

. On-call or ED physician receives call from a referring facility about a patient with
known or suspected button battery ingestion (arrange transport via ground or Life-
Star, whichever is faster) — Consider Direct-to-OR Process
v
Emergency Department Management
Determine size and location of button battery
Obtain PA/lateral CXR
Keep NPO
Provide oral suctioning as needed

Button battery identified in
the esophagus on CXR?

per the ED

Yes
A 4

Perioperative Man:
. Call 8-8888 and inform operator to activate CART - Button Battery
Team. Provide the following: unit, room #, extension, name of
attending activating the team.

I

v v

Proceed with appropriate
evaluation and treatment

THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

Reference:
National Capital
Poison Center
Button Battery
Ingestion Triage and
Treatment
Guideline

*Acetic acid
0.25% in N T - e
250mL bottles OR Team will prepare room with rigid ENT, pediatric GI, and pediatric surgery
N and flexible scopes, retrieval equipment, teams will respond.
are kept in the - P N . . o .
1 Childrer’s notify pediatric anesthesia team, and First team to arrive will transport patient
harmac obtain Acetic acid solution from CT to the OR without delay for button
4 V- Children’s Pharmacy* battery extraction.
Call to request
this at 5-9935. [ I J
Intraoperative Management:
. ic removal with ion for damage

o Ifno evidence of esophageal perforation, flush with 50 - 150 mL of
sterile 0.25% acetic acid

®  For prolonged button battery exposure (>24 hours) or severe
esophageal damage, perform lateral neck x-ray in the OR to

Discharge Criteria:
Tolerating PO without need for IVFs, follow up imaging completed,
low risk of acute complication
Discharge Instructions:
Follow up appointment(s) per primary team

nt esophageal damage:
NG tube

Admission location (PICU v med-surg) to be made on a case-by-case basis
Continuous cardiorespiratory monitor

Begin D5SNS w/20 mEq KCl/L at maintenace

NPO initially; diet advancement per primary team

Obtain esophagram prior to discharge (timing of study per primary team)
Consider repeat MRI or CT scan in 5-7 days to assess extension of injury

Call National Button Battery Ingestion Hotline at 800-498-8666 to report the case

Discharge Criteria:
Tolerating PO without need for IVFs, follow up imaging completed,
low risk of acute complication
Discharge Instructions:

Follow up appointment(s) per primary team

CONTACTS: BRENDAN CAMPBELL, MD, MPH | KATERINA DUKLESKA, MD | EVAN FUSARO, PA | ELIZABETH PELING, RN

@ _ Connecti
P Childrens

JENNIFER TABAK, RN, MSN
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Review of Key Points e

« Esophageal button batteries can have catastrophic outcomes if unrecognized
and there is a delay in removal
o Prompt recognition and transport to the OR for removal in imperative in improving clinical outcomes

* The algorithm was developed to assist providers in management and help
expedite time to removal

* Intra-operative placement of central venous access and decisions regarding
resumption of enteral feeding should be discussed case-by-case and based on
level of esophageal injury

« Post-operative management is variable and adjusted on a case-by-case basis
o Children should have an esophagram prior to discharge

 All cases should be directly reported to the National Button Battery Hotline




Quality Metrics R

* Process Measures
o Time from presentation to diagnosis
o Time from diagnosis to removal of battery

* Outcome Measures
o Admit length of stay
o Number of patients with admission to the PICU



Pathway Contacts e

* Brendan Campbell, MD, MPH
« Katerina Dukleska, MD
 Evan Fusaro, PA

 Elizabeth Peling, RN

« Jennifer Tabak, RN, MSN

(all Pediatric Surgery, CT Children’s)
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About Connecticut Children’s Clinical Pathways Program

The Clinical Pathways Program at Connecticut Children’s aims to improve the quality of care our
patients receive, across both ambulatory and acute care settings. We have implemented a
standardized process for clinical pathway development and maintenance to ensure meaningful
improvements to patient care as well as systematic continual improvement. Development of a clinical
pathway includes a multidisciplinary team, which may include doctors, advanced practitioners, nurses,
pharmacists, other specialists, and even patients/families. Each clinical pathway has a flow algorithm,
an educational module for end-user education, associated order set(s) in the electronic medical record,
and quality metrics that are evaluated regularly to measure the pathway’s effectiveness. Additionally,
clinical pathways are reviewed annually and updated to ensure alignment with the most up to date
evidence. These pathways serve as a guide for providers and do not replace clinical judgment.
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