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Meonatal Transport Clinical Guidelines: Foll X Series— Cardiowersion, Defibrillation & External Pacing

Zoll 5afety Considerations
= Before attempting synchronized cardiowversion, ensure optimal Zoll monitor ECG signal guality to minimize the sk of
synchronizing on artifact
& Teke precautions to evoid electrical arcing during cardioversion or defibrillation:
o Ensure adhesive gel on the multifunction pads is in good condition
Erzure that electrodss and pads fully adhere to the patient, induding all outer edges, and are flat against the skin
Poor adherence andsSor air under the multifunction pads can cause arcing and skin burns
Do not touch the patient, or any equipment connected to the patient during defibrillation or cardicwersion

o000

glectrical current may result
& External FPacing Pstient can be towched/physically asssssed by providars to assess pulses while being sxternzlly paced
o Ensure adhesive gel on the muktifunction pads is in good condition i imdicated, consider dharging pads as recornmended)
= In consultation with BCP, consider changing PAINI BadBng pads after 4 hours of external padng
= In consultation with BCP, consider changing Zoll Pediatric pads after 1 hour of external pacing
& Take precautions to reduce cxygen near the multifunction pads with use of cardicwversion and defibrillation
o Usethe minimum concentration or flow rate of aoygen that i clinically necessary, if able
o Liilize oxygen concentrations of < 30% to reduce fire hazard, if able

Application of Multifunction Pads and ECG 2 Lead Eor Zoll Monitor
# = 3kg-_u== MIMNI Infant Badpng pads
& = 3kge_uss Zoll Pediatric pads
= Maintain at least 1 inch separation between ECG leads and multifunction pads (== images)

Patients = 3kg: apply Zoll pediatric multifunction
pads on front chest and back with neonatal ECG
leads on chest/abdormen (see image wibkise armow|

Patients = 3kg: apply BRI PadRng maltifunction
pads on fromt dhest and back with doth limb k=ads
for ECE |ses image wifred arrow]
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Neonatal Transport Clinical Guidelines:

SYNCHRONIZED CARDIOVERSION

— Utilize nonpharmacolagic and pharmacelogic agents first: if indicated
— Identify appropriate unstable rhythm for cardiowarsion: SVT,

A-Flutter, &-Fib and manomorphic ¥-T&OH with a pulse {ses images)
—Attach multifunction pads to cable, place pads on front and back of

chest, Apply 3 lead E0G electrodes and attsch to Zoll 06 cabla
—Moniter in PADS made {preferred], or kead 1, 1Hor 110
— Press E0G print button to obtain pre and post cardioversion strip
— Provide sedation as ablefnesded

& Press SYMC Key,_Must be in 5¥YNC mode before delivering
shock

Sync markers should be tracking B waves an monitar
If Symc markers do nat appeasc: adjust pads, select a
different lead LU or Il or adjust ECG size
Press ENERGY SELECT button: enter desired enargy level
—1% cardioversion: begin with 0.5- 1 kg
— I need, repsst cardioversion with 2 kg
Press CHARGE button, announce “3ll staff clear”, then
press and hold illuminated SHOCK button until anergy
delivered
The unit will decharge with the next detected R waee
The monitor will exit SYNC mode after every delverad
shiack
Repezt steps A thry C if sdditional cardioversion peedad
Ta cancel cardioversion, press HSARM key

-
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Zoll X Series— Cardiowersion, Defibrillation & External Pacing

— Identify shockable pulseless rhythm for defibrillation:
Polyrmorphic W-TACH w/out 3 pulss and V-FIB |see image

— attach multifunction pads to cable, place pads on front
and back of chest. apply 3 lead ECE electrodes

— Press ECS print button to obtain pre and post
defibrillation strip

— Monitor in PADS mode (preferred), or lead 1, Il or 1

& Press ENERGY SELECT button: enter desired ensrgy

le=we]

—1" shock: begin with 2 1/kg

— 2" shock: 4 )/kg_(if 1" shock is not effective)

— Subssguent shocks = 4 I/kg, up to 10 kg max

Press CHARGE button, announce “sll staff clear”,

then press SHOCK button until energy delivered

# If the shock button is not pressed within 80
seconds of reaching selected energy level, the
unit will automatically disarm

# Tocancel defibrillation, press DISARR key

. Repeat steps A and B if additionz! defibrillation
needed with increased joules

Polymorghic Ventricular Tachycardia

ventricular Fibrillation

ety “._.."‘-'\..-HJI.‘ A ,:l"',,n.-",,r".-'l_l" ﬂ__"-..-"-.;l""' e i fy

Momomeorphic W-Tachyoardia riote: 1R waved ire anabbe 1o Be anadyred due bo ECE

mmiap ey, condder aboreng cardosarios and procised 1o dalitrllatios

L "

Mote_Eleciriral tanster to a patient wia the Zoll for cardioversion or external pacing can cause an inadwertent non-sustainable rhythm [ventriosiar
fibrillation or polymorphic V-Tach|. Be prepared to defibsillate as nesded by following defibellation guldelines.

Ciinicall GuiZel reu develoged T Daplielrogapdag Pieson s s Tesayposi [RM, avd sppraesd i coliabors
Sikscen, K, Fhl, Kedioal Dirscior Heormial Tram port Frogre and Peoasel | nismies Coe Undi, U Cesis KMisdcsl Cexisr O B ren' Monpite

Updated: YG 09.15.25 (V2)

atiori with Or. [an = Corier, KD, FhD, Diecor of Ped i Decircphva iology ard O Dy
SRLLSIRMI TG

Medical Disclaimer



CHILDREM'S
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Meonatal Transport Clinical Guidelines:  Zoll X Series— Cardiowersion, Defibrillation & External Pacing

Neonatal External Pacing: DEMAND MODE

General Information

dentify appropriate rhythm for externzl padns_svmodomatic bradycardia or heart block

Patient condition qualifisr for DEMAND MODE—_can tolerate missed capture IF arifact pacing inhibition ooours

Note: DEMAND MODE is the device default and the prefermed safest mode in a siatic setting

n DEKAMD PACDE, the patient's intrinzic heart rate iz sensed: DEMAMD mode is 2 synchronous mods

f artifact is zensed in DEMAND mode, it can c3use pacng imhibition with loss of pacing capture
Batient can be touched/physically assessed by providers to assess pulses while being externally paosd: e 20 satery Conuaterations
Provide s=dation as nesded gar ©CT Neonatal Standing Orders

During external pacing, ECS rmonitoring analysis ooours from the 3 lead ECE elecirodes

To Initiate DEMAMND External Pacing Follow Steps 1 thru 6
1. apoly 3 lead ECG electrodes, plug multfunction pads into cable, and place pads on front and back of patent chest
2. Tum Zoll Monitor on and press PACER bution
# During externzl pacng, ECE anslysis from the Zoll monitor must be done inlesd |, 1 or 1. Ensure B waves detscted,
turn QRS volums on [settings-ECE-tons-0M), confirm QRS tonss oocwr with esch R wavs, and that displayed
monitored heart rate eccurstely reflects patient’s pulse rate: assess brachial pulze and pleth waweform
3. Select Padng Mode: DEMARND
# Demand is the Zoll default setting for external pacing
# Increass pulse per minute (PPM) rate slowty if needed based on patient condition
Select OUTPUT ma
*  Start at 20 mA and assess for padng @pture ||owest mA output on the Zoll X Ssrss iz 10])
o Typical rangs for capture is 40-80 ma
o Mote: preterm newboms may reguire lower mA for capture
OnCe pang Epture is noted, incresse mA setting by 10
Dietsrmination of pacing capture must be assessed electrically and mechanically
hechanical capture is confirmed oy the pressnce of palpable ==- gnsures systermic circulstory support
Electronic capture is confirmed Dy 1) the pressnce of a pacar spike. 2] followed by 3 widened ORS comiplesx,
3} appearancs of T-waves in the opposite direction of ORS complex, and 4) loss of intrinsic rhythm
o If nesded, changs monitored BCS LEAD from |, 10 or Il 3nd/or edjust ECE SIZE to evaluate slecrical cepture
o Se=rhythm strip e@mple that displays confirmation of electronic pacing Epture
5. Tolegn padng: Press START PACIRNG button
7. Todiscontinue padng:  Press STOP PACIRG buiton

i

& Continuslly sssess for pacng capture and hemodynarmic stelbility 1o ensurs spprogrisis external pacer settings:
o Aszess pulzes, perfusion peremeters, blood pressune, Sp0z, metsbolic status, blood gases and lactic acid for trends
& If loss of capture dus to artifact is affecting patient stzbility- consider switching to FLXED RAODE
o IFFIXED PACE MODE is indicated, follow Meonatal Externzl Pacing Fixed Mode Suidelines
# In DEMAMND PAODE, 3 back-up heart rate can be =&t if nesded (for concerns of trends in slowing heart rate)
o Sat back-up heart rate to the lowsest scceptetls threshold rete [desired back-up rate). IF DEMAND pacing nitisted
due to slowing heart rate reaching set back-up rete, ensure sdequats rete and capture---follow steps 3-5
#  ARALYZE button is used to determine underlying ECG rhythm: While depressed, this button causes peding stimuli to
continue being deliversd at X of the ==t pacing pulse rate per minute. When the button is released, normal pacing resumes

Mote:_Flertrical transfer to a patient via the Zoll for cardioversion or external pacing can cawse an inadvertent non-sustainable rhythm
{wentricular fibrillation or polymorphic V-Tach]. Be prepared to defibrillate as needed by following defibrillation guidelines.
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CHILDREN'S
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Meonatal Transport Clinical Guidelines: foll X Series— Cardiowersion, Defibrillation & External Pacing

Neonatal External Pacing: FIXED MODE

General Informaticn

+ dentify sppropriate rhythm for pacnz_symntamatic bradycardia or heart block

# Patient condition qualifier for FIKED mode: Unstable patient that will not tolerate missed pacing capturs due to artifact

* In FIED mode, the patients' intrinsic heart rete is not sensed._FIXED mode is asynchronous

+* FMED mode works best in non-static settings whemne artifact noise is a risk (zrtifac c2n cause peong inhibition)

* mmmﬂmsmmmmwmmmﬂmndepccn gozl Isto
suppress imtrinsic rhythm to minimize precipitating an inadvertent non-sustaineble/ponperfiusins rhvthm

# Patient can be touched/chyzsically z2ssessed by prowviders to azzess pulses while being externally paced

» Provide sedation as nesded ger OCT Meonatal 5tanding Croders

# With external pacing ECE maonitoring analysis coours from the 3 lead ECS elecrodes

To Initiate FIXED External Padng Follow Steps 1 tu &
1. Apoly 3 lead ECG electrodes, plug multfunction pads into cable, and place pads on front and back of patient chest
Turm Zoll hMonitor on and press PACER bution
# During externsl pacing, ECS analysis frorm the Zoll monitor must be done in lesd |, 11or 1. Ensure B waves detscied,
tum QRS volumes on |sel-.i"gs-EDG-t:-n=-CIN'- confirm QRS tones cocwr with each R owaws, and that displayed
monitored heart rate accurstely reflects petient’s pulse rate;_gssesc brachial pulse and glath wawveform
3. Select Padng Mode: FIED
4. St desired HEART RATE-_emter rate 20 beais above intrinsic patient heart rate
# Increass pulse per minute (PPRA) rate slowly if needed based on patient condition
5. Select OUTPUT maA
*  Start at 20 mA and assess for apiure ([owest ma output on the Zoll X Series is 10)
o Typical rangs for capture is 40-80 ma
o Mote: pretenm newborns may reguire lower ma for capiure
+* Dmce padng @pture is noted, increase md setting by A to ensure esery paced beat is @ptured, inhibiting
i !
DURING FIXED MODE, EVERY SINGLE BEAT MUST HAVE PACING ELECTRICAL CAFTURE
Detsrmingtion of :na-:ing capture mwst be 3szessed ectricglly and mechanically
hechanical E-HFI'IZLII'E iz comfirmmed by the presence of palpable Eo- EMEUFESs Systermic circulatory support
Electronic capture is confirmmed by 3] the presence of a pacer spike. b) followed by a widensd QRS complexy
r) eppearance of T-waves in the opposite direction of ORS complex, and d) loss of intrinsic rhythm
o If ne=ded, change monitored ECG LEAD |, 11 or 1 and/or adjust ECS SIZE to evaluste elecrical capture
o 582 rhythrn strip Below for e=ample of confirmation of electronic pacing capture

6. To begin padng:_Press START PACING button
7. To disoontinue pacing-  Press STOP PACING button

# Continuzlly ssess for pacing capture and hemodynamic stekility to ensure 3pprogrists pacer settings:
o Aszess pulses, perfusion perameters, blood pressure, Spoz, metsbolic status, blood gases and lactic acid for trends
®  Comsider switching to DEMARND MODE zzap: follow Meonatal Externzl Pacing Demand Mode Guidelines
o MNote: DEMAMD MODE is the device default and the preferred safest miode in a static setting
&  ARNALYZE button is used to determine underlying ECS rhythm: While depressed, this button causes pading stimuli 1o
continue being deliverad at ¥ of the ==t pacing pulse rate per minute. When the button is released, normal pacing resumes

Note:_Flesrical transfer to a patient via the Zoll for cardioversion or external pacing can cawse an inadvertent non-sustainable rhythm
{wentricular fibrillation or polymorphic W-Tach). Be prepared to defibrillate as needed by following defibrillation guidelines.
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CHILDREN'S
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Meonatal Transport Clinical Guidelines: foll X Series— Cardioversion, Defibrillation & External Pacing

Assesement of Effective Electrical Pacing Capture During External Pacing (DEMAND OR FIXED Rode)
The presence of & pacer spike

Followed by 3 widenad QRS complex

appearance of Twaves in the opposite dirsction of QRS complex

Lass of intrinsic rhythm with pacing electrical capture at desired/programed rate
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Medications To Consider Eor Atrial Arrythmizas

+  Adenasine_itact with 0. 1mg'ke rapid IVP up o 0.3mpdkg wia IV access closest to the myocardiom
=  Procainamide Infugion: starting dose 15megdkg!min and titrate up to Blmog/kg/min maximum

o Titrate by Smegfkg/min O 15 min
=  [Esmalol Infusion: starting dose S0megkgy'min and titrate up to 300 moglkg'min

o Fellow blopd glucose closaly with initistion, and any changes in dose

Medications to Consider Eor Ventricular Arrythmizs

#+ Lidocaine Bolus 2% _Amgfkg per dose WE- repsar halus dase if infusion initiated > 15 minutes afver initial bolus
#+ Lidocaine Infusion: starting dose 20— 50 mogfkgdmin
=  Magnesivm Sulfate- 25mp'kg IV bolus for pulselecs V-tach; or over 10-20 minutes for V-tach with a pulse
o MNate_may cause hypotension
=  Procainamide Infusion: starting dase 15megdkgmin and titrate up to Blmog/kg/min maximum
o Titrate by Smegfkg'min O 15 min
=  [Esmalol Infusion_starting dese SOmog/kg/min and titrate up to 300 meg/kg/min

o Follow blood glucose clasaly with initistion, and any changes in dose

Medications To Consider For Complete Heart Block [non-operative complete heart block)
Atropine_L02mgd kg per dose VP, may repeat after 5 minutes
lsepraterene] Infusion_—starting dose 0.02 mog/kgdmin

-

-

Mote: Follow orders per MCP medical direction, ensure electrolytes are optimized, refer to administration information listed on the
MNeonatal Transport Medication Reference and instructions listed by pharmacy in the RICU Transport Medications and IV Infusions Bags
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Medical Legal Disclaimer:

Welcome to the UC Davis Health, Department of Pediatrics, Clinical Practice Guidelines
Website. All health and health-related information contained within the Site is intended chiefly
for use as a resource by the Department’s clinical staff and trainees in the course and scope of
their approved functions/activities (although it may be accessible by others via the internet).
This Site is not intended to be used as a substitute for the exercise of independent professional
judgment. These clinical pathways are intended to be a guide for practitioners and may need to be
adapted for each specific patient based on the practitioner’s professional judgment, consideration of
any unique circumstances, the needs of each patient and their family, and/or the availability of various
resources at the health care institution where the patient is located. Efforts are made to ensure that the
material within this Site is accurate and timely but is provided without warranty for quality or accuracy.
The Regents of the University of California; University of California, Davis; University of California, Davis,
Health nor any other contributing author is responsible for any errors or omissions in any information
provided or the results obtained from the use of such information. Some pages within this Site, for the
convenience of users, are linked to or may refer to websites not managed by UC Davis Health. UC Davis
Health does not control or take responsibility for the content of these websites, and the views and
opinions of the documents in this Site do not imply endorsement or credibility of the service,
information or product offered through the linked sites by UC Davis Health. UC Davis Health

provides limited personal permission to use the Site. This Site is limited in that you may not:

e Use, download or print material from this site for commercial use such as selling,
creating course packets, or posting information on another website.

e Change or delete propriety notices from material downloaded or printed from it. - Post
or transmit any unlawful, threatening, libelous, defamatory, obscene, scandalous,
inflammatory, pornographic, or profane material, any propriety information belonging
to others or any material that could be deemed as or encourage criminal activity, give
rise to civil liability, or otherwise violate the law.

e Use the Site in a manner contrary to any applicable law.

You should assume that everything you see or read on this Site is copyrighted by University of
California or others unless otherwise noted. You may download information from this Site as long as
it is not used for commercial purposes, and you retain the proprietary notices. You may not use, modify,
make multiple copies, or distribute or transmit the contents of this Site for public or commercial
purposes without the express consent of UC Davis Health.
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