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ABSTRACT

There are 12 million children in the United States with spe-
cial health care needs. Improvements in medical technology,
managed care, and changing social views about the institu-
tionalization of children have all contributed to an increas-
ing number of children with special health care needs
(CSHCN) residing primarily in their home communities.
Because of the dynamic and fragile nature of the medical
conditions typically borne by CSHCN, the need for emer-
gency care is not uncommon and prehospital providers are
increasingly likely to encounter this population. Few states
have initiated emergency medical services (EMS) protocols
addressing field assessment, management, and stabilization
of CSHCN and existing model protocols have not yet incor-
porated a distinct CSHCN component. With the support of
grant funding from the federal Emergency Medical Services
for Children (EMSC) program, a project was undertaken by
investigators in the Center for Prehospital Pediatrics at
Children’s National Medical Center to develop prehospital
protocols for CSHCN. This report details the protocol devel-
opment process, discusses suggestions for their use, and
presents the detailed protocols. The protocols are intended
to serve as a resource template for the development and/or
revision of jurisdiction-specific, customized practice guide-
lines. Key words: children with disabilities; emergency
health services; emergency medical services; emergency
medicine; pediatrics; prehospital emergency care.

PREHOSPITAL EMERGENCY CARE 2003;7:336–351

Twelve million children in the United States, repre-
senting 18% of the pediatric population, have special

health care needs. These children account for an esti-
mated one-fourth of pediatric patients seen in emer-
gency departments (EDs).1,2 Children with special
health care needs (CSHCN) are defined as “those who
have or are at an increased risk for a chronic physical,
developmental, behavioral, or emotional condition
and who also require health and related services of a
type or amount beyond that required by children gen-
erally.”3 Improvements in medical technology, man-
aged care, and changing social views about the insti-
tutionalization of children have increased the number
of CSHCN living in the community. Because of their
tenuous medical conditions, special-needs children
often require emergency medical services (EMS). In
fact, CSHCN who use EMS are more likely to require
advanced life support (ALS) and prehospital proce-
dures, to be secondarily transferred from one health
care facility to another, and to be admitted to the hos-
pital.4 Furthermore, approximately 1.3 million, or
11.2%, of CSHCN do not have medical insurance and
may therefore regularly use the ED as a source for pri-
mary care.2 These factors place CSHCN at risk for sub-
optimal care because health care workers may be
unfamiliar with the complexities of the medical condi-
tions that typically affect this population.5 This may be
particularly true of EMS providers who historically
receive little training related to CSHCN. 

However, in recent years, several new initiatives to
improve emergency care for CSHCN have emerged. In
1999, the American Academy of Pediatrics and the
American College of Emergency Physicians devel-
oped an Electronic Information Form (EIF) with the
intent to improve care that CSHCN receive in EDs.
The form provides basic medical information about
technology-assisted, technology-dependent, or other-
wise special-needs patients in the event of an emer-
gency. The EIF is designed to be completed and
updated by the child’s primary care provider.
Ultimately, the goal is universal maintenance of the
EIF in a nationally accessible electronic format.6
Furthermore, educational curricula for prehospital
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and emergency care providers have begun to include
modules on caring for CSHCN. The most notable of
these programs are Pediatric Advanced Life Support
(PALS), Pediatric Education for Prehospital
Professionals (PEPP), and Advanced Pediatric Life
Support (APLS).7–9 These initiatives have established
an educational foundation on which EMS providers
can learn more about providing optimal care for
CSHCN and focus continuing education on those spe-
cific special-needs issues germane to children residing
in their jurisdictions. These resources notwithstand-
ing, many EMS systems do not comprehensively
address CSHCN in their treatment protocols. In the
absence of such guidelines, prehospital providers are
frequently left with inadequate direction regarding
the assessment, stabilization, and treatment of
CSHCN in the field.

METHODS

As part of an ongoing EMS system capacity-building
effort, the Center for Prehospital Pediatrics at
Children’s National Medical Center (CPP–CNMC)
undertook responsibility for pediatric prehospital pro-
tocol revision on behalf of the District of Columbia’s
(DC) Emergency Health and Medical Services
Administration. The consensus and information-gath-
ering process in support of this project included com-
parative surveys of regional practice, key informant
interviews with EMS medical directors, and focus
groups involving prehospital providers. A compre-
hensive review of both the indexed medical literature
and pertinent non-Medline resources was also under-
taken, with critical attention given to the National
Association of EMS Physicians’ (NAEMSP’s) Model
Pediatric Protocols.10 These efforts were conducted
simultaneous to the CPP–CNMC’s development of a
continuing education curriculum focused on prehos-
pital care of CSHCN entitled Special Children’s
Outreach and Prehospital Education (SCOPE).11

Developmental surveys and evaluative feedback
from regional and national dissemination of the
SCOPE curriculum, in combination with qualitative
analysis of our provider focus groups, informed us of
the great need for prehospital education regarding the
care of CSHCN.12,13 To that end, the CPP–CNMC
established as a priority the development of specific
guidelines for the field management of CSHCN as a
core component of the DC pediatric prehospital proto-
col revision project. Not unexpectedly, the consensus
and information-gathering process defined here yield-
ed a dearth of data when applied to the development
of a freestanding CSHCN template. For instance, the
initial version of NAEMSP’s Model Pediatric
Protocols incorporated commonly encountered spe-
cial needs procedures under specific disease entities
only.14 Future revisions of the model protocols are

expected to include discrete CSHCN guidelines
(NAEMSP Pediatrics Task Force, personal communi-
cation, 2002). Institutional subspecialty and CPP–
CNMC expertise was used to draft the early iterations
of the CSHCN protocols. These versions were then
electronically circulated for critical comment twice
over an eight-month period through nationally sub-
scribed listservs representing professional organiza-
tions of EMS and emergency medical services for chil-
dren (EMSC) administrators, instructors, medical
directors, and providers. The protocol templates pre-
sented in this article reflect input generated from this
review process.

Using the Template

Prehospital practice standardization does not exist
across EMS systems in the United States. Individual
agencies and jurisdictions have unique needs, chal-
lenges, and capabilities. Therefore, these protocols are
designed as a resource for end users to customize to the
requirements of their system. Recognizing the varying
levels of provider certifications that may not be stan-
dardized to national curriculums, these protocols and
accompanying procedures have been broadly catego-
rized into basic life support (BLS) and advanced life
support (ALS). These delineations are based on prac-
tices described in the emergency medical technician–
basic (EMT–Basic) and EMT–Paramedic National
Standard Curricula as well as a review of educational
materials provided by national training programs.15–17

The suggested breakdown of BLS and ALS skills is
meant to provide a guideline for EMS medical directors
and those responsible for protocol development and
implementation. Similarly, within the suggested guide-
lines, decisions regarding the need for online medical
direction versus a standing order are also left to the dis-
cretion of the end user. Lastly, when considering the
incorporation of CSHCN protocols, it is important to
prospectively assess system training capabilities,
including the availability of appropriate equipment.
Figures 1–3 outline suggested teaching modalities and
learning objectives for training related to the CSHCN
prehospital protocols that immediately follow.

Significant consultative input was provided by Captain Chris
Zervas of the Office of Program Evaluation, District of Columbia
Department of Fire and Emergency Medical Services, and Elizabeth
Smith, RN, NREMTP. The authors also acknowledge the valuable
technical assistance rendered by the staff of the EMSC National
Resource Center, in particular, the indispensable guidance of Bob
Waddell, NREMT-P.
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Children with special health care needs (CSHCN) are
defined as “those who have or are at an increased risk for a
chronic physical, developmental, behavioral, or emotional
condition and who also require health and related services
of a type or amount beyond that required by children gen-
erally.”7 Twelve million U.S. children (18% of the pedi-
atric population) have special health care needs.10

Improvements in medical technology, managed care, and
changing social views about institutionalizing children
have increased the number of CSHCN living in the com-
munity. Because of their underlying medical conditions,
these children often require emergent medical care.
CSHCN account for up to one-fourth of the children seen
in pediatric emergency departments.8 Therefore, guide-
lines for the treatment of CSHCN in the prehospital emer-
gency setting are necessary. 

The Center for Prehospital Pediatrics at Children’s
National Medical Center was tasked with revising the pre-
hospital pediatric guidelines for the District of Columbia.
This effort was conducted through an emergency medical
services for children (EMSC) state partnership grant. In
revising prehospital pediatric guidelines for the District of
Columbia, it became evident that although there are several
training programs that highlight CSHCN, there are few
EMS jurisdictions that support training with specific pro-
tocols to treat CSHCN. In fact, a comparison conducted by
the Center for Prehospital Pediatrics of 25 states showed
that only 32% of the states addressed CSHCN within EMS
protocols. Of those with CSHCN protocols, 20% addressed

tracheostomies, 8% addressed central line access (of which
8% included syringe medication ports (MediPorts), and 4%
included peripherally inserted central venous catheter
[PICC] lines), 4% addressed feeding pumps, 4% addressed
pacemakers, 4% addressed colostomies, and 4% addressed
apnea monitors. With the exception of the newly revised
District of Columbia protocols, none of the states had a com-
plete set of protocols addressing CSHCN.

Therefore, the following guidelines were developed by a
review of the existing literature, focusing on evidence-based
treatment modalities and through in-house expertise
regarding prehospital treatment of CSHCN. These protocols
were subsequently sent out through national listservs and
various organizations for comment and review. The review-
ers of this document are listed in the acknowledgments sec-
tion preceding the references. This document will be revised
on an annual basis. Comments or requests for revision can
be sent to: Tasmeen Singh, MPH, NREMTP, Administra-
tive Director & Research Coordinator, Center for Prehospi-
tal Pediatrics, Division of Emergency Medicine, Children’s
National Medical Center, 111 Michigan Ave NW, Washing-
ton, DC 20010; phone: 202-884-5303.

SPECIAL CONCEPTS FOR

GENERAL PATIENT CARE

• Follow local protocols!

• CSHCN have many allergies and children with
spina bifida are often allergic to latex. Before treating
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a patient, ask the caregivers if they are allergic to latex or
have any other allergies. If possible, keep latex-free
products in your ambulance. You might also ask the
parents to provide latex-free equipment. (Some reg-
ularly used equipment that contains latex includes
gloves, oxygen masks, intravenous (IV) tubing,
bag–valve–mask (BVM), blood pressure cuff, IV
catheters, and so on.) 

• Assess and treat a child with special health care
needs as you would any other patient—treat the
ABCs first!

• The best source of information about a CSHCN is
the person who cares for the child on a daily basis.
Listen to this caregiver and follow his or her guidance
regarding the child’s treatment. 

• Children with chronic illnesses often have different
physical development from well children.
Therefore, their baseline vital signs may differ from
normal standards. Also, the size and developmental
level may be different from age-based norms and
length-based tapes to calculate drug dosages may
not be accurate. Ask the caregivers if the child normal-
ly has abnormal vital signs (i.e., a fast heart rate or a low
pulse ox).

• Treat the child, not the equipment! For technology
assisted children, determine if the emergency may
be related to an equipment malfunction and manage
the child appropriately using your own equipment.

• Some CSHCN may have sensory deficits (i.e., they
may be hearing-impaired or blind) but may have
age-appropriate cognitive abilities. Follow the care-
givers’ lead in talking to and comforting a child during
treatment and transport. Do not assume that a CSHCN
is developmentally delayed!

• When moving a special needs child, a slow careful
transfer with two or more people is preferable. Do
not try to straighten or unnecessarily manipulate
contracted extremities because it might cause injury
or pain to the child. 

• Caregivers of CSHCN often carry “go bags” or dia-
per bags that contain supplies to use with the
child’s medical technologies and additional equip-
ment such as extra tracheostomy tubes, adapters for
feeding tubes, suction catheters, and so on. Before
leaving the scene, ask the caregivers if they have a “go
bag” and carry it with you.

• Caregivers may also carry a brief medical informa-
tion form or card, or the child may be enrolled in a
medical alert program whereby emergency person-
nel can get quick access to the child’s medical histo-
ry. Ask the caregivers if they have an emergency infor-
mation form or some other form of medical information
for their child.

• Caregivers of CSHCN often prefer that their child
be transported to the hospital where the child is reg-
ularly followed or the “home” hospital. When mak-
ing the decision as to where to transport a CSHCN, take
into account: local protocols, the child’s condition, capa-
bilities of the local hospital, caregiver request, ability to
transport to certain locations, and ability to request heli-
copter transport for distant “home” hospitals. 

TRACHEOSTOMY

All Provider Levels

1. Follow general patient care guidelines.
2. Establish patient responsiveness. If cervical spine

trauma is suspected, manually stabilize the spine.
3. Check and open the airway. Assess the tracheosto-

my tube and ensure that it is in place; if the tube is
dislodged, dress the trauma wound. If the obtura-
tor has been left in place, remove it to open the tra-
cheostomy tube. If the child has a fenestrated tube,
make sure the decannulation plug is removed. If
suctioning is needed, follow step 11.

4. Position the child in a neutral position with a
towel roll underneath the shoulders as needed.

5. Assess the patient’s breathing, including rate, aus-
cultation, inspection, effort, and adequacy of ven-
tilation as indicated by chest rise and air flow. 

6. If the child is in respiratory distress, attempt
assisted ventilation through the tracheostomy
tube. For a child who is ventilator-dependent, fol-
low the ventilator protocols in addition to the fol-
lowing steps. Note: if the tracheostomy is a dou-
ble-lumen tube, the inner cannula must be in place
for the bag–valve device to connect. 

7. Check the pulse. If no pulse is present, begin chest
compressions and follow the appropriate algorithm.
Follow the steps below for airway management.

8. If possible, obtain a pulse oximeter reading. (Note:
do not delay treatment obtaining a pulse oximetry,
especially in patients with poor perfusion.)

9. Ask the caregiver(s) for the child’s baseline vital
signs, whether the child is on home oxygen, and
the amount and method by which the child
receives the oxygen.

10. Obtain a complete history, including a history of
the present illness, medical history, and interven-
tions taken to correct the emergency before EMS
arrival. Obtain any medical information forms
that the caregivers may have for emergency med-
ical providers. Note: Do not delay emergent treatment
or transport to obtain a history.

BLS Only

11. Call for advanced life support (ALS) support.
Initiate care and do not delay transport waiting for
an ALS unit.
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All Provider Levels

12. Check breath sounds while ventilating. If breath
sounds are not clear (or gurgling sounds are
heard), suction the tracheostomy tube as follows:

• If thick secretions are noted, inject 2 to 3 mL of
sterile normal saline into the tracheostomy tube.

• Use a suction catheter from the patient’s sup-
plies, if available. Otherwise, select a suction
catheter small enough to pass easily through the
child’s tracheostomy tube. 

Note: To estimate the size of the suction catheter,
double the inner diameter of the tracheostomy size.
For example, a neonatal or pediatric inner diame-

ter 3.5 tracheostomy tube (3.5 � 2 = 7) would take
a size 6 suction catheter. 

• If using a portable suction machine, set it to 100
mm Hg or less.

• Deliver high-flow oxygen (i.e., 15 L/min) by
placing an oxygen mask directly over the tra-
cheostomy opening or with manual ventila-
tions. If unable to ventilate, proceed to the next
step. (If the child has excessive secretions, or
receives humidified oxygen at home, insert 1
mL of normal saline into the tracheostomy tube
every 15 minutes. EMT-I and EMT-P providers
may alternatively provide humidification
through an in-line normal saline nebulizer.

• Determine proper suction catheter length by
measuring the obturator. If the obturator is
unavailable, insert the suction catheter approxi-
mately 2 to 3 inches into the tracheostomy tube.
Do not use force!

• Apply suction for no more than 10 seconds.
While slowly withdrawing the catheter, roll the
catheter between the fingers. 

• If the child has a double-cannula tracheostomy
tube, remove and suction the inner cannula. If
removal of the inner cannula fails to clear the
airway, the outer cannula should then be
removed by following directions in step 13.

• If unable to pass a suction catheter, proceed to
step 13.

13. If manual ventilation continues to be difficult,
change the tracheostomy tube as follows: 

Note: Basic life support (BLS) providers should
perform this step only with the permission of med-
ical control and in the presence of a knowledgeable
caregiver.

This procedure requires the presence of two people. Initi-
ate the help of a knowledgeable caregiver when available.

• Ask the caregivers for a replacement tracheosto-
my tube. If the caregivers do not have a replace-
ment tube, follow the next four steps to remove
the tracheostomy tube and ventilate by placing
the bag–mask device with an infant mask
attached directly over the stoma. Cover the
child’s mouth and nose when ventilating
through the stoma. Alternatively, the child may
be ventilated by placing a mask over the nose
and mouth and covering the stoma. Note:
Determine the original reason for the tracheostomy
to ensure that there is no obstruction of the upper
airway. 

• If the child has a cuffed tracheostomy tube, deflate
the balloon by connecting a syringe to the valve
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CSHCN: INTRODUCTION

Recommended Format: Lecture
Recommended Length: 30–45 minutes

Objectives

1. Define children with special health care needs
(CSHCN).

2. Discuss the general etiology of CSHCN and identify
why this select population is rapidly growing.

3. List the technology devices that chronically ill children
may require for survival.

4. Describe why it is important to listen to the caregivers of
CSHCN.

5. Describe the etiology, pathophysiology, and general
medical management for the following diseases and
disorders.

Recommended:
a. Apnea
b. Asthma
c. Congenital heart defects
d. Cardiac arrhythmias
e. Hydrocephalus
f. Spina bifida
g. Traumatic brain and spinal cord injuries
h. Cancer
i. Hemophilia
j. HIV and AIDS

Optional: 
k. Bronchopulmonary dysplasia
l. Seizure disorders
m. Diabetes type I
n. Osteogenesis Imperfecta
o. Muscular dystrophy
p. Cerebral palsy

FIGURE 1. Sample learning objectives for children with special
health care needs (CSHCN) protocol training programs—didactic
lecture. Adapted from the Textbook for Special Children’s Outreach and
Prehospital Education (SCOPE). Based on information obtained from:
Adirim TA, Smith EA, Singh T. Special Children’s Outreach and
Prehospital Education (SCOPE), 1st ed. Sudbury, MA: Jones and
Bartlett, 2003. In press.
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on the pilot balloon. Draw air out until the pilot
balloon collapses. Do not cut the pilot balloon or
the attached tubing because this will NOT deflate the
cuff. 

• Cut the cloth or Velcro ties that hold the tra-
cheostomy tube in place.

• Remove the tracheostomy tube using a slow,
outward, and downward motion.

• Gently insert the same size tracheostomy tube,
with the obturator in place. Point the curve of
the tube downward. DO NOT FORCE THE
TUBE!

Note: The tracheostomy tube can be lubricated
with normal saline.

• (BLS providers should skip this step if they do
not have access to an endotracheal tube [ETT]).
If the tracheostomy tube cannot be inserted eas-
ily, withdraw the tube and attempt to pass a
smaller size tracheostomy tube. If a smaller tra-
cheostomy tube is not available or cannot be
inserted, attempt to insert an ETT no more than
2 inches into the opening. Select an ETT with an
inner diameter equal to or smaller than the
inner diameter of the last tracheostomy tube
attempted. Aim the tip of the endotracheal tube
downward to prevent tissue damage after pass-
ing it through the stoma. If the ETT has a cuff,
inflate the cuff after checking proper placement. 

Note: Make sure the outer diameter of the endotra-
cheal tube is smaller than the outer diameter of the
tracheostomy tube most recently attempted.

• If a replacement tube cannot be inserted, venti-
late by placing the bag–mask device with an
infant mask attached, directly over the stoma.
Cover the child’s mouth and nose. Alternative-
ly, the child may be ventilated by placing a
mask over the nose and mouth and covering the
stoma. Note: Determine the original reason for the
tracheostomy to ensure that there is no obstruction of
the upper airway. 

• If ventilations fail through the mouth and nose,
or stoma, insert a suction catheter approximate-
ly 2 inches into the stoma. Connect oxygen and
transport immediately.

• If the tracheostomy tube is successfully placed,
assess breath sounds, then secure the tube with
the tracheostomy ties. If an ETT was placed and
there is chest rise and equal breath sounds with
manual ventilation, secure the tube with tape.
DO NOT CUT THE ENDOTRACHEAL TUBE
TO MAKE IT SHORTER!

• Assess breath sounds every 3–5 minutes. 

ALS Only

14. If ventilation is successful through the nose and
mouth, and a replacement tube is unable to be
passed through the stoma, orally intubate with an
appropriately sized ETT.

15. Initiate cardiac monitoring. Treat any dysrhyth-
mias following the appropriate protocol. (Note:
consider bradycardia as secondary to ventilato-
ry/oxygenation problem until proven otherwise.)

All Provider Levels

16. If breathing is adequate, place the child in a posi-
tion of comfort and administer high-concentration
oxygen by placing an infant mask directly over the
stoma (or as tolerated by the child).

17. Obtain the child’s medical history from the care-
giver, including a history of the present illness and
past medical history. 

18. Assess circulation and perfusion.

ALS Only

19. If bronchospasm is present in a patient with ade-
quate ventilation, administer 2.5 mg albuterol via
nebulizer over a 10- to 15-minute period by plac-
ing the aerosol mask directly over the tracheosto-
my tube. If the patient is being assisted with ven-
tilations, set up an in-line albuterol nebulizer treat-
ment and administer directly through the trache-
ostomy tube. 

20. Continue cardiac monitoring. If a dysrhythmia is
present, follow the appropriate algorithm. 

21. If bronchospasm persists, repeat 2.5 mg albuterol
via nebulizer up to two times at 15-minute inter-
vals throughout transport.

All Provider Levels

22. Contact medical control for additional instructions.
23. Initiate transport to the nearest appropriate facility

as soon as possible. (Follow local protocols.)
24. Bring any of the child’s medical charts or medical

forms that the caregiver may have, the child’s “go
bag” or other similar bag, and any supplies that
the caregiver may have for the tracheostomy tube. 

25. If the child has a ventilator or apnea monitor,
bring it to the hospital whenever possible (do not
delay treatment or transport and secure the device
in the ambulance). 

26. Perform focused history and detailed physical
examination en route to the hospital. 

27. Reassess the child at least every 3 to 5 minutes,
more frequently as necessary and possible.

VENTILATORS

All Provider Levels

1. Follow general patient care guidelines.
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2. Establish patient responsiveness. If cervical spine
trauma is suspected, manually stabilize the spine.

3. Assess the patient’s airway and breathing, includ-
ing rate, auscultation, inspection, effort, and ade-
quacy of ventilation as indicated by chest rise.
Follow protocols to assess and manage the tra-
cheostomy tube in addition to these protocols.

4. Look at the ventilator and determine the reason
for the alarm code. (Caution: Do not delay treat-
ment assessing the ventilator; treat the patient, not
the machine.)

5. If no breathing is present, follow the steps below:

• Disconnect the ventilator tubing from the tra-
cheostomy tube.

• Ask the caregivers to turn the ventilator off to
prevent the alarm from sounding.

• Attach the bag–valve device to the opening of
the tracheostomy tube and begin manual venti-
lation. If the tracheostomy has an inner cannula,
it must be present to attach the bag–valve
device.

• Assess for equal chest rise and breath sounds on
both sides.

• If chest rise is shallow, adjust the patient’s air-
way position and check to see that the bag-
valve device is securely connected to the tra-
cheostomy tube. Depress the pop-off valve on
the resuscitation bag if present. If chest rise does
not improve, assess the tracheostomy tube for
obstructions by following the tracheostomy
protocols.

6. Check the pulse. If no pulse is present, begin chest
compressions and follow the appropriate algo-
rithm. 

7. Assess circulation and perfusion. 
8. If possible, obtain a pulse oximeter reading. (Note:

do not delay treatment obtaining a pulse oximetry,
especially in patients with poor perfusion.)

9. Ask the caregiver for the child’s baseline vital
signs, ventilator settings, and, if the child is on
home oxygen, the amount and method by which
the child receives the oxygen.

10. Obtain a complete history, including a history of
the present illness, past medical history and inter-
ventions taken to correct the emergency before
EMS arrival. Obtain any medical information
forms that the caregivers may have for emergency
medical providers. Note: Do not delay emergent
treatment or transport to obtain a history.

11. Ask the caregivers or assess the ventilator to deter-
mine whether the machine is a ventilator or a
bilevel positive airway pressure (BiPAP) or contin-
uous positive airway pressure (CPAP) machine.

BiPAP and CPAP are designed to assist or aug-
ment patient breathing and do not ventilate. A
child can be transported on CPAP and BiPAP pro-
viding his or her respiratory drive is not compro-
mised. If the child has a poor or non-existent respi-
ratory drive or does not ventilate well, manual
ventilations must be initiated immediately. Note:
BiPAP and CPAP machines do not have internal bat-
teries and function only if they are powered by a source
of electricity. 

BLS Only

12. If the child has respiratory distress or cardiac
arrest, call for ALS support. Initiate care and do
not delay transport waiting for an ALS unit.

ALS Only

13. Initiate cardiac monitoring. Treat any dysrhyth-
mias with the appropriate algorithm.

14. If bronchospasm is present in a patient with ade-
quate ventilation, administer 2.5 mg albuterol via
nebulizer over a 10- to 15-minute period by placing
the aerosol mask directly over the tracheostomy
tube. If the patient is being assisted with ventila-
tions, set up an in-line albuterol nebulizer and
administer directly through the tracheostomy
tube. 

All Provider Levels

15. If breathing is adequate, place the child in a posi-
tion of comfort and administer high-concentration
oxygen.

16. Check the ventilator and correct any ventilator
problems per the Table 1.

17. If the child has excessive secretions, or receives
humidified oxygen at home, insert 1 mL of normal
saline into the tracheostomy tube every 15 min-
utes. (ALS providers can alternatively provide
humidification through an in-line normal saline
nebulizer.)

18. Contact medical control for additional instructions.
19. Bring any of the child’s medical charts or medical

forms that the caregiver may have, the child’s “go
bag” or other similar bag, and any supplies that
the caregiver may have for the tracheostomy tube
or ventilator.

20. Bring the ventilator to the hospital. If the child is not
experiencing respiratory distress, ensure that the
ambulance can power the ventilator or that the
ventilator has adequate battery power. If not, dis-
connect the child from the ventilator and manual-
ly ventilate the child. Be sure to secure the ventila-
tor during transport.

21. Initiate transport to the nearest appropriate facility
as soon as possible. (Follow local protocols.)
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22. Perform focused history and detailed physical
examination en route to the hospital. 

23. Reassess the child at least every 3 to 5 minutes,
more frequently as necessary and possible.

APNEA MONITORS

All Provider Levels

1. Follow general patient care guidelines.
2. Establish patient responsiveness. If cervical spine

trauma is suspected, manually stabilize the spine.
3. Assess the patient’s airway and breathing, includ-

ing determination of rate and effort and adequacy
of ventilation as determined by inspection and
auscultation. If possible, obtain a pulse oximeter
reading. (Note: Do not delay treatment obtaining a
pulse oximetery, especially in patients with poor
perfusion.)

4. If child is not breathing, open the airway and
begin bag–valve ventilation using high-concentra-
tion oxygen. If the child has a tracheostomy tube,
follow protocols to manage the tracheostomy tube.

5. Check the pulse. If no pulse is present, begin chest
compressions and follow the appropriate algorithm. 

6. Assess circulation and perfusion. 
7. Ask the caregiver for the child’s baseline vital signs.
8. Look at the apnea monitor and determine the

alarm code (i.e., heart rate, apnea, and so on).
9. Check the electrodes or monitor chest belt and

ensure proper placement.
10. Make sure that the monitor is powered and is not

low on batteries.

BLS Only

11. If the child has respiratory distress or cardiac
arrest, call for ALS support. Initiate care and do
not delay transport waiting for an ALS unit.

12. Transport the child on the apnea monitor if pos-
sible.

ALS Only

13. Initiate cardiac monitoring. Treat any dysrhyth-
mias with the appropriate algorithm.

14. Disconnect and power-off the apnea monitor to
prevent interference. Transport the apnea monitor.

All Provider Levels

15. If breathing is adequate, place the child in a posi-
tion of comfort and administer high-concentration
oxygen.

16. Contact medical control for additional instructions.
17. Bring any of the child’s medical charts or medical forms

that the caregiver may have, as well as any supplies for
other adjuncts the child needs. Bring the child’s “go
bag” or other similar bag.

18. Bring the apnea monitor to the hospital with the child.
Secure the monitor in the ambulance during trans-
port.

19. Initiate transport to the nearest appropriate facility
as soon as possible.

20. Perform focused history and detailed physical
examination en route to the hospital. 

21. Reassess the child at least every 3 to 5 minutes or
more frequently as necessary and possible.

CENTRAL LINES

All Provider Levels

1. Follow general patient care guidelines.
2. Establish patient responsiveness. If cervical

spine trauma is suspected, manually stabilize the
spine.

3. Assess the patient’s breathing including rate,
inspection, and auscultation. Assess effort and
adequacy of ventilation as indicated by chest rise.
If possible, obtain a pulse oximeter reading. (Note:
Do not delay treatment obtaining a pulse oxime-
tery, especially in patients with poor perfusion.)
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TABLE 1. Ventilator Troubleshooting

Alarm Possible Causes Interventions

Low pressure/apnea Loose or disconnected circuit Ensure that all circuits are connected
(results in inadequate Leak in the circuit Check the tracheostomy balloon
ventilations or chest rise) Leak around the tracheostomy site Ensure that the tracheostomy is well seated

Low power Internal battery is nearly depleted Plug the ventilator into a power outlet

High pressure Plugged or obstructed airway or circuit Clear obstruction
(secretions, water) Suction tracheostomy

Patient coughing or bronchospasm Administer bronchodilator (ALS only) 

Setting error Ventilator settings are not within equipment Manually ventilate the patient
capacity; settings have been incorrectly adjusted Transport the patient and ventilator

Power switchover The unit has switched from alternating-current Press the “alarm silent” button after ensuring that the
(AC) power to internal battery battery is powering the ventilator

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
O

ta
go

] 
at

 0
3:

45
 0

4 
Ju

ne
 2

01
6 



4. Open the airway using a head tilt/chin lift if no
spinal trauma is suspected, or modified jaw thrust
if spinal trauma is suspected. Consider placing an
oropharyngeal or nasopharyngeal airway adjunct
if the airway cannot be maintained with position-
ing. (Remember proper positioning is still needed
when an oral or nasal airway is in place.) Suction
as necessary. If the child has a tracheostomy tube,
follow protocols to manage the tracheostomy tube.

5. If no breathing is present, then position the airway
and start bag–mask ventilation using high-concen-
tration oxygen. If the child has a tracheostomy
tube, follow protocols to manage the tracheostomy
tube.

6. Check the pulse. If no pulse is present, begin chest
compressions and follow the appropriate algo-
rithm. Follow the steps below to manage the cen-
tral line.

7. Assess circulation and perfusion.
8. Ask the caregivers for the child’s baseline vital signs.
9. Determine whether the cause of the emergency is

related to the central line by examining the central
line and its site of placement. Also determine
whether it is an implanted catheter, peripherally
inserted central venous catheter (PICC), or tun-
neled central venous catheter. (Do not delay treat-
ment or transport to perform a lengthy assessment.)

10. If the central venous line is partially or completely
dislodged, or if there is bleeding from the site,
apply direct pressure to the skin site. Estimate the
amount of blood loss and evaluate for signs of a
hemopneumothorax and air embolus.

11. If the catheter is damaged, clamp the catheter
proximal to the break with a hemostat wrapped in
gauze. Estimate the amount of blood loss.

12. If there are fluids infusing through the central line,
determine the nature of the fluids and the time
that the fluids were started.

13. Obtain a complete medical history for the patient,
including a history of the present illness and the
past medical history. Obtain any medical informa-
tion forms that the caregivers may have for emer-
gency medical providers. Note: Do not delay emer-
gent treatment or transport to obtain a history.

14. Assess for signs and symptoms of an air embolism
(tachypnea, chest pain, shortness of breath, or loss of
consciousness) or blood clots. If an air embolism is
suspected, clamp the central line with the clamp on
the tube itself, place the child on the left side in a
head-down position, and administer high-flow oxy-
gen. (If the position makes the child uncomfortable,
place the child in his or her position of comfort).

BLS Only

15. Call for ALS support. Initiate care and do not
delay transport waiting for an ALS unit.

16. If there are fluids infusing through the central line
and ALS transport is not available, ask the care-
giver if the infusion can be stopped and to stop the
infusion before transport. (Note: If the infusion
cannot be stopped, call medical control for further
instructions.)

ALS Only

17. Initiate cardiac monitoring. Treat any dysrhyth-
mias with the appropriate algorithm.

18. If the child has a fever or if the central line is dam-
aged, stop fluid infusion immediately. If the child
does not have a fever, contact medical control to
determine whether fluid infusion should be
restarted or changed to normal saline. If the fluid
infusion cannot be stopped, call medical control
for further instructions.

19. If the child is in cardiac arrest, the central line is
not damaged, and the catheter is not an implanted
catheter, use the central line to infuse fluids and
medications. Access the central line using the
guidelines outlined in step 20.

20. Obtain IV access. If IV access is not available,
obtain intraosseous (IO) access as allowed by local
protocols. If IO access is not available, and the
patient presents with signs and symptoms of
shock, contact medical control for permission to
access the central line. Note: If the central line is
damaged, or it is an implanted catheter and the
appropriate needle is not available, it cannot be
used. (If you do not have the equipment to access
the central line, ask the caregivers for supplies.)

21. With permission from medical control access the
central line as follows. Note: Do not use the
catheter if it is damaged. 

For a central venous catheter: 

• Wash hands and wear sterile gloves.

• Scrub the injection cap with alcohol (not povidone–
iodine).

• Clamp the catheter 3 inches from the cap before
removing the injection cap.

• Remove the cap and secure a 10-mL or 12-mL
syringe filled with 5 mL of normal saline onto the
injection port site of the central line.

• Unclamp the catheter and attempt to slowly aspi-
rate 5 mL of blood (if blood clots are aspirated, imme-
diately clamp the catheter, contact medical control and do
not proceed further). Clamp the catheter and discard
aspirate. (Note: If no blood is aspirated, continue
with the next step)

• Secure a new syringe filled with 10 mL of normal
saline, unclamp and slowly infuse 5 to 7 mL into the
catheter to ensure patency. (If resistance is met, imme-
diately stop the procedure and clamp catheter.)
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• Clamp the catheter and remove the syringe.

• Place a well-primed IV line onto the injection port
and secure with tape.

• Unclamp the line.

• Administer fluids and medications as necessary.

For a peripherally inserted central venous catheter (PICC):

• Wash hands and wear sterile gloves.

• Access the catheter using the same procedure as
that of an IV line. Follow the following precautions.

• Do not place a tourniquet on the same arm as the
PICC.

• Do not clamp the PICC tubing; instead, clamp the
extension tubing.

• Do not flush or aspirate from a PICC with less than
a 10-mL syringe (smaller-size syringes generate too
much pressure and can damage the catheter).

• The maximum flow rates for a PICC line is 125
mL/hr for less than 2.0 Fr-sized catheters and 250
mL/hr for catheters over 2.0 Fr.

Note: Do not take a blood pressure in the same arm as the
PICC line.

22. If signs and symptoms of shock exist, infuse a
fluid bolus of 20 mL/kg of normal saline. This bolus
can be repeated up to two times. If signs and
symptoms of shock do not exist, infuse normal
saline at a keep-vein-open (KVO) rate.

All Provider Levels

23. If breathing is adequate, place the child in a posi-
tion of comfort and administer high-concentration
oxygen.

24. Contact medical control for additional instruc-
tions.

25. Bring any of the child’s medical charts or medical
forms that the caregiver may have, the child’s “go
bag” or other similar bag, and any supplies that
the caregiver may have for the central line.

26. Initiate transport to the nearest appropriate facility
as soon as possible. (Follow local protocols.)

27. Perform focused history and detailed physical
examination en route to the hospital. 

28. Reassess the child at least every 3 to 5 minutes,
more frequently as necessary and possible.

CSF SHUNTS

All Provider Levels

1 Follow general patient care guidelines.
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MANAGING CSHCN

Recommended Format: Lecture
Recommended Length: 60–90 minutes

Objectives

1. Discuss why average age- or tape-based weight and
vital signs of “normal” children may be an inappropri-
ate expectation for CSHCN. 

2. Describe the medical management of a child who
presents with respiratory distress. 

3. List challenges with cervical spinal management that
may be encountered with special-needs children.

4. Describe a tracheostomy, including its indications and
medical management.

5. Identify reasons why a child would require long-term
ventilatory support.

6. Describe ventilator parameters.
7. List types of ventilator alarms and possible causes for

these alarms.
8. Identify the interventions for respiratory distress in the

ventilator-dependent child.
9. Describe the purpose of BiPAP and CPAP. 

10. Discuss interventions necessary to control the bleed-
ing of a child with hemophilia.

11. State why a child with a cardiac defect might normally
have a lower-than-normal oxygen saturation level and
bluish color.

12. Describe the purpose of and list potential problems of
an implanted pacemaker or defibrillator.

13. Differentiate between an external and internal central
venous catheter.

14. Describe the purpose of a central venous line.
15. List the signs and symptoms of hypoperfusion and its

treatment.
16. Discuss the best way to determine an ill or injured

special-needs child’s level of consciousness.
17. Identify the signs and symptoms of CSF shunt failure.
18. Discuss the management for signs and symptoms of

increased intracranial pressure.
19. Discuss reasons why it is important to keep an ill or

injured special-needs child covered.
20. Discuss the importance of carefully examining a spe-

cial-needs child for injuries.
21. Define each component of the SAMPLE survey and

discuss how it differs from its application to ill or
injured children without a preexisting chronic illness.

22. Differentiate between and state the purpose of a
nasogastric tube, a gastrostomy, and a percutaneous
endoscopy gastrostomy (PEG).

23. Discuss possible complications relating to feeding
catheters.

24. State interventions to be taken if the colostomy bag
breaks or is torn off the stoma.

FIGURE 2. Sample learning objective for children with special health
care needs (CSHCN) protocol training programs—didactic lecture.
Adapted from the Textbook for Special Children’s Outreach and
Prehospital Education (SCOPE). Based on information obtained from:
Adirim TA, Smith EA, Singh T. Special Children’s Outreach and
Prehospital Education (SCOPE), 1st edition, Sudbury, MA: Jones
and Bartlett, 2003. In press.
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2. Establish patient responsiveness. If cervical spine
trauma is suspected, manually stabilize the spine.

3. Assess the patient’s airway and breathing, includ-
ing rate, auscultation, inspection, effort, and ade-
quacy of ventilation as indicated by chest rise. If
the child has a tracheostomy tube, follow proto-
cols to assess and manage the tracheostomy tube
in addition to these protocols.

4. If no breathing is present, manually ventilate the
patient at an age-appropriate rate. DO NOT
HYPERVENTILATE!

5. If possible, obtain a pulse oximeter reading. (Note:
Do not delay treatment obtaining a pulse oxime-
tery, especially in patients with poor perfusion.) If
a carbon dioxide (CO2) monitor is available, use it
to ensure proper ventilatory support.

6. Check the pulse. If no pulse is present, begin
chest compressions and follow the appropriate
algorithm.

7. Assess circulation and perfusion. 
8. Ask the caregiver for the child’s baseline vital signs.
9. Assess for signs and symptoms of shunt obstruc-

tion or shunt infection. (Signs and symptoms of
shunt obstruction or infection include headache,
nausea, vomiting, increased sleep, blurred
vision, irritability, loss of coordination, altered
mental status, bradycardia or other dysrhyth-
mias, redness along the shunt track, apnea,
seizures, high-pitched cry, fever, or full or
bulging fontanel, unequal pupils, and irregular
respiratory pattern.)

10. Assess for signs and symptoms of increased
intracranial pressure (listed in step 9).

11. Obtain a complete history including a history of
the present illness and past medical history.
Obtain any medical information forms that the
caregivers may have for emergency medical
providers. Note: Do not delay emergent treatment or
transport to obtain a history.

BLS Only

12. Call for ALS support.

ALS Only

13. Initiate cardiac monitoring. Treat any dysrhyth-
mias with the appropriate algorithm.

14. If signs and symptoms of increased intracranial
pressure are present, contact medical control to
administer mannitol at 0.25–1g/kg IV/IO. (Follow
local protocols.)

All Provider Levels

15. If breathing is adequate, place the child in a posi-
tion of comfort and administer high-concentration
oxygen. Elevate the child’s head, keeping it in
midline position.

16. Contact medical control for additional instructions.
17. Bring any of the child’s medical charts or medical

forms that the caregiver may have, the child’s “go
bag” or other similar bag, and any supplies that
the caregiver may have.

18. Initiate transport to the nearest appropriate facility
as soon as possible. (Follow local protocols.)

19. Perform focused history and detailed physical
examination en route to the hospital. 

20. Reassess the child at least every 3 to 5 minutes,
more frequently as necessary and possible.

FEEDING TUBES

All Provider Levels

1. Follow general patient care guidelines.
2. Establish patient responsiveness. If cervical spine

trauma is suspected, manually stabilize the spine.
3. Open the airway using a head tilt/chin lift if no

spinal trauma is suspected, or modified jaw thrust
if spinal trauma is suspected. Consider placing an
oropharyngeal or nasopharyngeal airway adjunct
if the airway cannot be maintained with position-
ing. Suction as necessary. If the child has a tra-
cheostomy tube, follow protocols to manage the
tracheostomy tube.

4. Assess the patient’s breathing, including rate, aus-
cultation, inspection, effort, and adequacy of ven-
tilation as indicated by chest rise. Obtain a pulse
oximeter reading. (Note: Do not delay treatment
obtaining a pulse oximetry, especially in patients
with poor perfusion.)

5. If no breathing is present, then position the airway
and start bag–mask ventilations using high-con-
centration oxygen. If the child has a tracheostomy
tube, follow protocols to manage the tracheostomy
tube.

6. Check the pulse. If no pulse is present, begin chest
compressions and follow the appropriate algo-
rithm. 

7. Assess circulation and perfusion. 
8. Ask the caregivers for the child’s baseline vital

signs.
9. Assess the abdomen for signs of distention. If dis-

tention is present follow step 15.
10. Obtain a complete medical history for the patient,

including a history of the present illness and the
past medical history.

11. Determine if the cause of the emergency is related
to the feeding tube by examining the feeding tube
and its site of placement. Determine the type of
feeding tube that is in place.

BLS Only

12. Call for ALS support. Initiate care and do not
delay transport waiting for an ALS unit.
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All Provider Levels

13. Treat problems associated with the tube as per
Table 2.

14. If there are fluids infusing through the feeding
tube, determine the nature of the fluids and the
time that the fluids were started. If the feeding
tube appears damaged, or the site is irritated, stop
all infusing fluids, flush the tube with enough
water to clear the tube (in the same port that was
being used for infusion), then clamp the tube.

15. If abdominal distention is noted, decompress the
stomach as follows:

• Ask the caregivers for an appropriately sized
syringe (or tubing adaptor if the child has an
antireflux valve).

• Unclamp the distal end of the tube.

• Connect the syringe and tubing adaptor, if indi-
cated, to the external opening of the tube.

• Gently and slowly aspirate air and gastric con-
tents until resistance is met.

• The tube can either then be reclamped or left
open. If left open, place the distal end of the
tube in a cup below the level of the stomach so
the contents can drain.

BLS Only

16. If there are fluids infusing through the feeding
tube and ALS transport is not available, ask the
caregiver to stop the infusion and flush the tube
with water before transport. 

ALS Only

17. If appropriate and indicated, initiate cardiac mon-
itoring. 

18. Obtain IV access. If IV access is not available,
obtain IO access (as per local protocols). 

19. If signs and symptoms of shock exist, infuse a
fluid bolus of 20 mL/kg of normal saline. This bolus
may be repeated up to two times. If signs and
symptoms of shock do not exist, infuse normal
saline at a KVO rate. If a history consistent with
possible dehydration is noted, infuse one fluid
bolus at 20 mL/kg of normal saline.

All Provider Levels

20. If breathing is adequate, place the child in a posi-
tion of comfort and continue to administer high-
concentration oxygen.

21. Contact medical control for additional instructions.
22. If fluids are infusing through the feeding tube,

transport the feeding pump if there is space on the
ambulance and if there is a power source for trans-
port. If the pump cannot be transported, stop
infusing fluids (ALS only) or ask the caregivers to
stop fluid infusion and flush the tube with water.

23. If the fluid infusion was stopped within 30 min-
utes of transport time (either before or after EMS
arrival), transport the child sitting up.

24. Bring any of the child’s medical charts or medical
forms that the caregiver may have, the child’s “go
bag” or other similar bag, and any supplies that
the caregiver may have.

25. Initiate transport to the nearest appropriate facility
as soon as possible. (Follow local protocols.)
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TABLE 2. Feeding Tube Troubleshooting

Treatment

Nasal or oral feeding tube
Complete catheter dislodgment Assess respiratory status. Assess for dehydration. Ask if the child has missed any feedings.
Partially dislodged catheter Ask the caregiver to check the tube position. If the tube’s position cannot be confirmed, remove 

the tube by gently pulling the tube out of the nose or mouth (ALS only).
Gastric distention Connect an appropriately sized syringe to the external opening of the feeding tube. Aspirate until 

resistance is met (see step 15). If blood is seen in the aspirated contents, contact medical control
and report findings.

Button or gastrostomy tube
Complete catheter dislodgment Assess for dehydration. Ask if the child has missed any feedings. Place some gauze over the site 

with direct pressure to the site. Rapidly transport to an appropriate hospital. Reinsertion of the
tube is immediately needed.

Insertion site is irritated or bleeding Cover the site with a sterile dressing and control any bleeding with direct pressure.
Gastric contents are leaking around Cover the site with sterile gauze and assess the abdomen. Causes for leakage can include balloon 

catheter deflation, coughing, constipation, bowel obstruction, and seizure. Treat any medical problem
according to the appropriate protocol. 

Gastric distention Connect the appropriate tubing and syringe to the external opening of the feeding tube. (If the 
equipment is not available on the ambulance, ask the caregivers for supplies.) Slowly aspirate
until resistance is met. Distention may be a cause of bowel obstruction or air in the stomach.

Obstructed tube Transport immediately to an appropriate facility. The tube needs to be cleared or replaced
immediately. Do not force fluids through the tube. Clamp the tube.

Feeding tube adaptor breaks Clamp the tube and transport immediately to an appropriate facility. The tube needs to be 
replaced.
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26. Perform focused history and detailed physical
examination en route to the hospital. 

27. Reassess the child at least every 3 to 5 minutes,
more frequently as necessary and possible.

INTERNAL PACEMAKERS/DEFIBRILLATORS

All Provider Levels

1. Follow general patient care guidelines.
2. Establish patient responsiveness. If cervical spine

trauma is suspected, manually stabilize the spine.
3. Open the airway using a head tilt/chin lift if no

spinal trauma is suspected, or modified jaw thrust
if spinal trauma is suspected. Consider placing an
oropharyngeal or nasopharyngeal airway adjunct
if the airway cannot be maintained with position-
ing. Suction as necessary. If the child has a tra-
cheostomy tube, follow protocols to manage the
tracheostomy tube.

4. Assess the patient’s breathing, including rate, aus-
cultation, inspection, effort, and adequacy of ven-
tilation as indicated by chest rise. Obtain a pulse
oximeter reading. (Note: do not delay treatment
obtaining a pulse oximetery, especially in patients
with poor perfusion.)

5. If no breathing is present, then position the airway
and start bag–valve ventilations using high-con-
centration oxygen. If the child has a tracheostomy
tube, follow protocols to manage the tracheostomy
tube.

6. Check the pulse. If no pulse is present, begin chest
compressions and follow the appropriate algo-
rithm. Determine whether the child has a pace-
maker or a defibrillator. The internal pacemaker
can easily be felt near the clavicle or in the
abdomen in younger children. If defibrillation or
pacing is needed, do not place the defibrillator
paddles or pacemaker patches directly over the
internal pacemaker or defibrillator generator.

7. Assess circulation and perfusion. 
8. Ask the caregiver for the child’s baseline vital signs.

BLS Only

9. Call for ALS support. Initiate care and do not
delay transport waiting for an ALS unit.

ALS Only

10. Initiate cardiac monitoring. Treat any dysrhyth-
mias with the appropriate algorithm.

All Provider Levels

11. Obtain a complete medical history for the patient,
including a history of the present illness and the
past medical history. Specifically ask the following
questions and document the answers.

For a child with an internal pacemaker:

• What type of heart problem does the child have?

• What is the child’s baseline rhythm and what is his
or her baseline or underlying heart rate?
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MANAGEMENT OF CENTRAL VENOUS AND
FEEDING CATHETERS

Recommended Format: Skill Station
Recommended Length: 45–60 minutes

Objectives

1. Discuss the differences between an internal and external
central venous catheter.

2. Demonstrate interventions for managing central line
emergencies.

3. Discuss precautions to take related when working with
children who have a peripherally inserted central
catheter (PICC).

4. Discuss the differences between and interventions for
potential complications of various types of feeding
catheters.

On completion of this session, the advanced emergency
medical technician will be able to:

5. State the indications for accessing various types of cen-
tral venous catheters.

6. Demonstrate the appropriate procedure for accessing an
external central line.

7. Describe the difference between an internal central
venous catheter and PICC.

8. Demonstrate how to decompress the stomach of a child
who has a feeding catheter.

TRACHEOSTOMY MANAGEMENT

Recommended Format: Skill Station
Recommended Length: 45–60 minutes

Objectives

1. Discuss sizes and types of tracheostomy tubes.
2. Discuss humidification through a tracheostomy tube.
3. Identify indications to provide assisted ventilations to a

child with a tracheostomy.
4. List the indications for suctioning a tracheostomy tube.
5. Demonstrate the steps for suctioning a tracheostomy

tube.
6. Discuss the causes of tracheostomy tube obstruction

and interventions to clear the obstruction.
7. Demonstrate the steps to clear a tracheostomy tube

obstruction.

FIGURE 3. Sample learning objective for children with special health
care needs (CSHCN) protocol training programs—skill stations.
Adapted from the Textbook for Special Children’s Outreach and
Prehospital Education (SCOPE). Based on information obtained from:
Adirim TA, Smith EA, Singh T. Special Children’s Outreach and
Prehospital Education (SCOPE), 1st ed. Sudbury, MA: Jones and
Bartlett, 2003. In press.
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• What type of pacemaker does the child have?

• Is the child dependent on the pacemaker?

• When was the pacemaker implanted? (Note:
Pacemakers may have only a three- to five-year bat-
tery life.)

For a child with an internal defibrillator:

• What type of heart problem does the child have?

• What is the child’s baseline rhythm and what is his
or her baseline or underlying heart rate?

• What is the setting for the child’s defibrillator or at
what heart rate does the defibrillator fire?

• How many shocks has the child felt?

• Has the child experienced any of the following:

• Felt more than three shocks in a row
• Unusual symptoms after experiencing a shock

(such as dizziness or palpitations)
• Sensations of dizziness, lightheadedness, or pal-

pitations, for a period of time without any shocks.

• When was the defibrillator implanted? (Note:
Defibrillators may have only a three- to five-year
battery life.)

12. Determine whether the cause of the emergency is
related to a malfunction of the pacemaker/defib-
rillator. 

13. Obtain IV access. If IV access is not available and
the child is unstable, obtain IO access (as per local
protocol). 

All Provider Levels

14. If breathing is adequate, place the child in a posi-
tion of comfort and continue to administer high-
oncentration oxygen.

15. Contact medical control for additional instruc-
tions.

16. Bring any of the child’s medical charts or medical
forms that the caregiver may have, the child’s “go
bag” or other similar bag, and any supplies that
the caregiver may have.

17. Initiate transport to the nearest appropriate facility
as soon as possible. (Follow local protocols.)

18. Perform focused history and detailed physical
examination en route to the hospital. 

19. Reassess the child at least every 3 to 5 minutes,
more frequently as necessary and possible.

VAGUS NERVE STIMULATOR*
A vagus nerve stimulator is a device that is surgically
implanted in the patient's chest, under the skin with

electrodes to the vagus nerve on the left side of the
neck. This pulse generator produces electrical energy
and is used for epilepsy patients to break up electrical
disturbances caused by seizures.

All Provider Levels

1. Follow general patient care guidelines.
2. Establish patient responsiveness. If cervical spine

trauma is suspected, manually stabilize the spine.
3. Open the airway using a head tilt/chin lift if no

spinal trauma is suspected, or modified jaw thrust
if spinal trauma is suspected. Consider placing an
oropharyngeal or nasopharyngeal airway adjunct
if the airway cannot be maintained with position-
ing. Suction as necessary. If the child has a tra-
cheostomy tube, follow protocols to manage the
tracheostomy tube.

4. Assess the patient’s breathing, including rate, aus-
cultation, inspection, effort, and adequacy of ven-
tilation as indicated by chest rise. Obtain a pulse
oximeter reading. (Note: do not delay treatment
obtaining a pulse oximetery, especially in patients
with poor perfusion.)

5. If no breathing is present, then position the airway
and start bag–valve ventilations using high-con-
centration oxygen. If the child has a tracheostomy
tube, follow protocols to manage the tracheostomy
tube.

6. Check the pulse. If no pulse is present, begin chest
compressions and follow the appropriate algo-
rithm. Determine if the child has a pacemaker or a
defibrillator. 

7. Assess circulation and perfusion. 
8. Ask the caregiver for the child’s baseline vital signs.

BLS Only

9. Call for ALS support. Initiate care and do not
delay transport waiting for an ALS unit.

ALS Only

10. Initiate cardiac monitoring. Treat any dysrhyth-
mias with the appropriate algorithm.

All Provider Levels

11. Obtain a complete medical history for the patient,
including a history of the present illness and the
past medical history. Specifically ask the following
questions and document the answers.

• Has the child had any recent trauma to the left
side of his or her neck or the chest over the
device?

• If the child is able to communicate and under-
stand the presence of the vagus nerve stimula-
tor (VNS), has he or she noticed anything dif-
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*Protocol developed in part by Elizabeth M. Wertz RN, BSN,
EMT-P.
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ferent lately regarding the stimulations from the
device?

• When was the VNS implanted?

• When was the VNS last checked by the child’s
doctor?

• What are the current settings, if available?

• Is the child having seizures when the device is
functioning properly?

• If seizures are still present, have you been using
the magnet? If so, how often? What happens
when you use the magnet?

• Have you noticed any change in your child’s
seizures recently? Increased intensity? Increase
in frequency? 

12. Determine if the cause of the emergency is related
to a malfunction of the vagus nerve stimulator. 

13. Obtain IV access. If IV access is not available and
the child is unstable, obtain IO access (as per local
protocol). 

All Provider Levels

14. If breathing is adequate, place the child in a posi-
tion of comfort and continue to administer high-
concentration oxygen.

15. Contact medical control for additional instructions.
16. Bring any of the child’s medical charts or medical

forms that the caregiver may have, the child’s “go
bag” or other similar bag, and any supplies that
the caregiver may have.

17. Initiate transport to the nearest appropriate facility
as soon as possible. (Follow local protocols.) Add:
Be sure to tell the hospital staff that the child has
a vagus nerve stimulator. The hospital may want
to have a pediatric neurologist standing by, if
available. 

18. Perform focused history and detailed physical
examination en route to the hospital. 

19. Reassess the child at least every 3 to 5 minutes,
more frequently as necessary and possible.

COLOSTOMY

All Provider Levels

1. Follow general patient care guidelines.
2. Establish patient responsiveness. If cervical spine

trauma is suspected, manually stabilize the spine.
3. Assess the patient’s airway and breathing, includ-

ing rate, auscultation, inspection, effort, and ade-
quacy of ventilation as indicated by chest rise.
Obtain a pulse oximeter reading. (Note: do not
delay treatment obtaining a pulse oximetery, espe-
cially in patients with poor perfusion.)

4. If no breathing is present, then position the airway
and start bag–mask ventilations using high-con-
centration oxygen. If the child has a tracheostomy
tube, follow protocols to manage the tracheostomy
tube.

5. Check the pulse. If no pulse is present, begin
chest compressions and follow the appropriate
algorithm. 

6. Assess circulation and perfusion. 
7. Assess the child’s colostomy container and note

any damage to the container or irritation around
the site of the colostomy. 

8. If the colostomy site appears irritated or infect-
ed (signs of infection include red, warm, tender
skin spreading away from the stoma site),
empty the colostomy container (or ask the care-
givers to empty the container), and transport
immediately.

9. If the collection container breaks or is torn off,
ask the caregivers for a replacement container
and ensure that it fits and seals over the stoma. If
a replacement container is not available, place
moist gauze over the stoma opening and place a
plastic bag over the gauze to collect any con-
tents. Alternatively, several layers of dressing
may be applied over the stoma to collect any
contents.

10. Assess the abdomen and note any significant
findings.

11. Obtain a complete medical history, including
history of the present illness. Also, ask the time
and amount of the last feeding. Obtain any med-
ical information forms that the caregivers may
have for emergency medical providers. Note: Do
not delay emergent treatment or transport to obtain a
history.

12. Assess for signs and symptoms of dehydration. 
13. Ask the caregivers for the child’s baseline vital

signs.

BLS Only

14. If signs and symptoms of dehydration exist, call
for ALS support. Initiate care and do not delay
transport waiting for an ALS unit.

ALS Only

15. Initiate cardiac monitoring. Treat any dysrhyth-
mias with the appropriate algorithm.

16. Obtain IV access. If IV access is not available and
the child is unstable, obtain IO access (as per local
protocol).

17. If signs and symptoms of shock exist, infuse a
fluid bolus of 20 mL/kg of normal saline. This bolus
can be repeated up to two times. If a history con-
sistent with possible dehydration is noted, infuse
one fluid bolus at 20 mL/kg of normal saline.
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All Provider Levels

18. If breathing is adequate, place the child in a posi-
tion of comfort and administer high-concentration
oxygen.

19. Contact medical control for additional instructions.
20. Bring any of the child’s medical charts or medical

forms that the caregiver may have, as well as any
supplies that the parent may have for the colosto-
my. Bring the child’s “go bag” or other similar bag.

21. Initiate transport to the nearest appropriate facility
as soon as possible. (Follow local protocols.)

22. Perform focused history and detailed physical
examination en route to the hospital. 

23. Reassess the child at least every 3 to 5 minutes,
more frequently as necessary and possible.
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