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During the last 10 years, the number of pro-
cedures performed in areas outside of the
operating room has increased markedly. Be-
cause of this rapid increase, the use of nurse-
monitored sedation in these patients has also
increased substantially. To provide guidelines
for the use of various types of sedation in the
pediatric population, in 1985 the American
Academy of Pediatrics (AAP) published
“Guidelines for the Elective Use of Conscious
Sedation, Deep Sedation, and General Anes-
thesia in Pediatric Patients.”! These guidelines
were revised and retitled in 1992 to reflect
current trends in sedative use as well as moni-
toring needs for the child both during and
after receiving sedation.?

Children are not little adults. They are phys-
iologically, psychologically, and emotionally
different. For these very reasons, the term
conscious sedation (CS) may not always re-
flect the level of sedation required for the
pediatric patient.* Conversely, the term deep
sedation, as defined by the American Acad-
emy of Pediatrics, includes the “inability to
maintain a patent airway independently,”
which may also be somewhat rigid for what
actually occurs in this population.” Deep seda-
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tion may be necessary for certain procedures
that children must undergo, such as perma-
nent pacemaker implantation or radiofre-
quency catheter ablation. The nurse caring
for children receiving sedation must be cogni-
zant of the differences between children and
adults and incorporate them into the individ-
ual patient’s plan of care.

There is scant nursing literature that deals
specifically with CS or deep sedation in the
pediatric population. Today’s practicing nur-
ses find themselves in situations in which they
are responsible for the prescribed administra-
tion of these agents as well as for patient
monitoring. The intent of this article is to assist
the nurse in providing safe, quality care to

‘those pediatric patients receiving sedative

agents.

Reviewed in this article are the fundamental
differences in children, including the psycho-
logic/developmental aspects, anatomic/phys-
iologic differences, and pathologic/pharma-
cologic differences. The recommendations of
the American Academy of Pediatrics are dis-
cussed as well as specific procedures requir-
ing the use of sedation in children. Routes
of administration and specific agents will be
reviewed in addition to potential complica-
tions. The nursing implications of caring for
children who receive sedation and the associ-
ated nursing care are also presented.
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Fundamental Differences
in Children

Psychologic/Developmental

Because the child is both cognitively and
emotionally immature, his or her response to
and understanding of medical procedures will
vary. The child also hasunderdeveloped com-
munication skills, which makes nonverbal
communication between the nurse and the
child extremely important. Additionally, the
child is not alone; generally there is a family
attached. The child’s care should be family
centered, because everything that affects the
child affects the family, and vice versa.!? Pre-
procedural preparation of the child undergo-
ing a procedure requiring the use of sedation
should begin with an assessment of the child’s
level of understanding to ensure that the level
of teaching is congruent with the patient’s age
and intellectual abilities. Patient and family
education is generally most successful when
information is presented briefly, simply, and
repeatedly. Explanations should be honest
and factual to promote trust in the nurse/pa-
tient relationship. Any written information is
an effective adjunct.

The response of the child and family to
illness varies.*® Age and intellectual maturity
are less important than the child’s conception
of illness in predicting the child’s level of ad-
justment before hospitalization.” Parents gen-
erally react to their child’s illness with disbe-
lief followed by anger, guilt, fear, frustration,
and anxiety, depending on the severity of the
illness.*” The nurse caring for the patient and
family must take all of these issues into ac-
count when explaining the type of sedative
agent to be used, as well as the patient’s re-
sponse to said agent. For example, if ketamine
is to be used in a child undergoing an invasive
procedure, the potential for hallucinations in
the recovery period should be explained dur-
ing the preprocedural educational session.
The nurse can relieve some anxiety for the
patient and family by explaining how the se-
dation agent works, as well as what the family
might expect during recovery, both immedi-
ately following the procedure and when the
child returns home.

Anatomic/Physiologic

The anatomic and physiologic differences in
children include, but are not limited to, the

following systems: respiratory, cardiovascu-
lar, fluid and electrolytes, and thermoregula-
tion. These differences are pivotal in caring
for children receiving agents that are likely to
affect their overall hemodynamic status. The
baseline vital signs of a child differ somewhat
from those of an adult. Both the heart and
respiratory rates are faster, and the blood
pressure is lower. Smaller changes in the vital
signs of a child are more significant than in
the adult. The nurse caring for a child must
be aware of not only these normal parameters
(Table 1) but also of what is normal for a
specific child’s condition, such as a child with
cyanotic heart disease.

Every component of the respiratory system
is immature in the child. The airway of the
infant and child is smaller than that of the
adult.* Any agent that may produce laryngo-
spasm or bronchospasm can result in airway
obstruction in the younger child owing to the
underdevelopment of the supporting carti-
lage and airway muscles prior to school age.
Precautionary measures should be made prior
to administering sedative agents in this age
group. Intubation of the pediatric patient can
be complicated by the more anterior and
cephalad larynx. Also, the smallest portion of
the larnyx is at the level of the cricoid carti-
lage, limiting the size of an endotracheal tube
that may be used until the child is approxi-
mately 8 years of age.? Although the use of
CS or deep sedation precludes the use of en-
dotracheal intubation, complications can arise
that necessitate intubation. The health care
professionals caring for these children must
be cognizant of these differences, especially
when administering agents that produce cen-
tral respiratory depression.

The primary difference between a child’s
cardiovascular system and an adult’s cardio-
vascular system is a faster heart rate. A child’s
stroke volume is smaller, and thus cardiac
output is directly proportional to heart rate.
If the child’s heart rate exceeds 220 beats per
minute, stroke volume and cardiac output
usually fall secondary to compromised ven-
tricular diastolic filling time and decreased
coronary artery perfusion. Bradycardia has a
similar effect; when it is persistent or pro-
found, it is commonly a result of acidosis,
hypoxemia, severe hypotension, or tissue
hypoxia.” The child exhibits signs similar to
the adult of decreased cardiac output and
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Heart Rates Heart Rates Blood Pressure Blood Pressure
Respiratory Rates (awake) (sleeping) (systolic) (diastolic)
Age *(bpm) T(bpm) T(bpm) (mmHg) (mmHg)
Newborn 35 100-180 80-160 60-90 20-60
Infant 30--60 80-160 75-160 87-105 53-66
Toddler 24-40 80-160 60-90 95-105 53-66
School-age 18-30 65~110 50-90 97-112 57-71
Adolescent 12-16 55-90 40-90 112-128 66-80

* bpm, breaths per minute; t bpm, beats per minute; mmHg, millimeters of mercury.
Data from Curley MAQ, Smith JB, Moloney-Harmon PA: Critical Care Nursing of Infants and Children. Philadelphia, WB Saun-

ders, 1996.

poor systemic perfusion, including tachycar-
dia, pallor, cool skin, and decreased urine
output. Hypotension in the child is a late sign
of decreased perfusion.

Fluid and electrolyte differences in the child
are important. Owing to the child’s higher
metabolic rate and greater insensible and
evaporative water losses, the child has a larger
daily fluid requirement per kilogram of body
weight. The absolute amount of fluid that the
child requires is small, so that excess fluid
administration should be minimized, espe-
cially when flushing or diluting medications.
Electrolytes can play an important role in the
child’s overall status. Infants in particular are
very sensitive to changes in glucose, espe-
cially during periods of high stress. Dehydra-
tion can be manifested by hypernatremia.
Patients undergoing procedures requiring
sedation who have previously taken diuretics
can be prone to hypokalemia; this condition
can lead to cardiac dysrhythmias if this is not
recognized prior to sedative administration.

Thermoregulation is also an important fac-
tor in the care of the sedated child. The large
surface area-to-volume ratios in the infant and
young child lead to greater heat loss to the
environment, when compared with adults.
This heat loss can be prevented by maintain-
ing a neutral thermal environment and fre-
quently (or even constantly) monitoring the
child’s temperature during the procedure.
Temperature extremes can alter the child’s
metabolic activity. Specifically, hypothermia
reduces blood flow, and hyperthermia in-
creases metabolic requirements.

Pathologic/Pharmacologic

Chronic illness often is seen in patients under-
going procedures requiring CS. The psycho-

social and developmental needs of chroni-
cally ill children are not disease specific.*” The
medically compromised child, as well as the
chronically ill child, may be sensitized to the
medical or dental environment.” This may
result in poor cooperation secondary to fear
of the unknown or a history of traumatic expe-
riences.

There are five specific variables that can be
used to determine the level and duration of
agents used. Children differ from their adult
counterparts in each of these variables, pri-
marily because of the child’s increased cardiac
output. The first variable to consider when
choosing a sedative agent for the child is the
dosage and formulation of the drug. The dos-
age should not only be weight dependent,
but also age and disease dependent.! The
available drug formulation will influence its
concentration, and, in some cases, its route
of administration.

Secondly, understanding the uptake and
absorption of the drug is extremely important
when caring for children. The third variable
influencing the level and duration of sedation
in the child is the concentration and distribu-
tion of the sedative within the body. In the
pediatric patient, there is a greater competi-
tion for the protein binding sites, which
means that there is more “free drug” avail-
able.'! This may increase the risk of toxicity.
Neonates specifically have decreased plasma
protein concentration owing to their in-
creased extracellular volume to total body wa-
ter ratio.!!

The fourth variable is the specific action of
the drug at the targeted receptor site. Neo-
nates again have a higher tendency to become
toxic to sedative agents." Finally, the fifth vari-
able is drug metabolism and excretion.
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Younger children have an increased sensitiv-
ity to pharmacologic agents and are more
prone to toxicity" because of their immature
metabolism and excretion systems. The child
with an impaired renal system, liver dysfunc-
tion, or congestive heart failure will neither
metabolize nor excrete sedative agents in the
same way as a healthy child.

Recommendations of the AAP

The “Guidelines for Monitoring and Manage-
ment of Pediatric Patients During and After
Sedation for Diagnostic and Therapeutic Pro-
cedures” purports to provide guidelines for
health care professionals caring for sedated
children.* The recommendations provided
therein are summarized and paraphrased only
here. The goals of sedation in the pediatric
patient are similar to those of the adult; they
include guarding the patient’s welfare and
safety, minimizing physical pain and discom-
fort, maximizing amnesia, providing analge-
sia to reduce negative psychological re-
sponses, controlling the patient’s behavior,
and returning the patient to a state that makes
safe discharge possible.? Of utmost impor-
tance is documentation, which includes the
time before, during, and after the child re-
ceives sedation.

The AAP publication contains specific
guidelines regarding the level of sedation,
both conscious and deep. The personnel ad-
ministering the sedation, support personnel,
monitoring, and documentation are discussed
for each. Special considerations, such as the
use of nitrous oxide, local anesthetics, and
magnetic resonance imaging also are ad-
dressed.?

Vade and colleagues® used these guide-
lines to evaluate the safety of patients receiv-
ing chloral hydrate for specific radiologic pro-
cedures. The study demonstrated that proper
monitoring could result in early recognition
and management of complications, but also
that, despite careful preprocedural screening,
some patients do experience untoward reac-
tions.®

In 1996, another study evaluated the help-
fulness of these guidelines in 126 pediatric
patients who received a variety of sedative
agents while undergoing a variety of proce-
dures.” The authors concluded that an orga-
nized approach to sedation management in

the child, such as that recommended by the
aforementioned AAP publication, is critical to
the safety of pediatric patients.?

Procedures Requiring Sedation
in Children

Children must undergo various procedures
that require sedation. Coté" states that the
following issues must be taken into account
prior to sedative administration for a proce-
dure: the type of procedure planned (.e.,
painful or not painful), the duration of the
procedure, the underlying medical condition
of the child, the need for anxiolysis or narco-
sis, and experience with alternative routes or
techniques of administration. Some of the
procedures requiring sedation in children
include urologic procedures, cardiovascular
or pulmonary procedures, radiologic pro-
cedures, dental procedures, gastrointestinal
procedures, and instances of emergency or
trauma. Additionally, sedation is necessary in
certain intensive care unit (ICU) situations. A
synopsis of specific procedures can be found
in Table 2.

Specific agents have been used in a variety
of settings with success, whereas some others
have not. Most of the agents used to sedate
children have not been approved by the Food
and Drug Administration (FDA) for use in the
pediatric population; this generally means
that the studies required for FDA labeling (.e.
double-blind, randomized studies) were not
carried out.”” This has not hindered pediatric
practitioners from using these agents in chil-
dren, however.

Ro>utes and Agents Used for
Sedation in Children

The onset and duration of action of each seda-
tive agent varies according to the route of
administration. This requires specific knowl-
edge of each agent’s distribution and elimina-
tion half-life. The distribution half-life of a
pharmacologic agent is the time it takes the
agent to be distributed from the blood to the
peripheral tissues.® The elimination half-life
is the time it takes for 50% of the drug to be
eliminated from the body. The latter term is
very important when one is providing dis-
charge teaching to the child’s primary caregiv-

R
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Procedure

Urologic Vesicoureterogram, ultrasonography, intravenous pyelogram (IVP)

Cardiovascular

Echocardiography, cardiac catheterization/electrophysiclogy study, interventional

catheterization (including stent/coil placement and radiofrequency ablation), device
placement (including pacemakers and implantable defibrillators), are elective cardioversion

Radiologic CT scan, magnetic resonance imaging, radiotherapy, stereotactic radiosurgery, bone/
gallium scans, electroencephalogram (EEG), visual/auditory evoked response testing

Gl Endoscopy, colonoscopy, esophagogastroduodenoscopy (EGD), small bowel biopsy

Respiratory Transbronchial biopsy (via nasal approach), chest-tube placement

Dental Extractions, minor oral surgery, impressions/cleaning, crowning, fillings

ER/Trauma Closed fracture reductions, skeletal survey, sexual abuse examinations, laceration suturing

(minor and complex), maxiliofacial injuries
Other Lumbar punctures, bone marrow aspiration, complex dressing changes, incision and
drainage of abscess, foreign body extraction, tracheostomy, burn care

ers. The commonly used routes of medication
administration in children include oral, nasal,
rectal, intramuscular, and intravenous. Local
anesthetics can provide an effective adjunct
to sedative agents in specific instances. Com-
binations of routes as well as agents are also
common in the pediatric population.

Oral Administration

Oral sedative administration has the major ad-
vantage of ease of delivery and greater accep-
tance by the child.?* No special equipment or
skills are necessary for oral administration. In
certain cases, dosage modification is neces-
sary to account for varied gastrointestinal ab-
sorption. A disadvantage to oral administra-
tion is the risk of aspiration.

Agents that can be administered orally in
children inctude chloral hydrate,” * diaze-
pam,* midazolam,* and ketamine.* Recent
studies have shown that chloral hydrate may
not be as safe as was once thought owing to
its long elimination half-life and potential to
lead to airway obstruction postdischarge.”
To administer midazolam orally, the intrave-
nous form must be mixed with a diluent. Such
diluents include apple juice® or, in this au-
thor’s experience, a small amount of acetomi-
nophen or Kool-aid. When administering
midazolam in this way, the oral dosage calcu-
lation is higher because less of it is absorbed
by the gastrointestinal tract; however, the
level of sedation is thought to be similiar to

intravenous administration. Midazolam also
can be administered sublinguinally.®

Nasal Administration

Nasal administration of sedatives has the dis-
tinct advantage of providing more reliable ab-
sorption than oral administration, because it
is absorbed across the nasal mucosa.?* The
major disadvantages are that it may cause
sneezing, a large volume may be swallowed
(producing a longer distribution half-life), and
nasal congestion may hinder its absorption.
Children may be less enthusiastic about this
route of administration. The most common
agent administered intranasally in children is
midazolam.? % 4 It is administered similarly
to any other nose drop. This route generally
results in a quicker onset of action than the
traditional oral route but again is less prefera-
ble to the patient.? %

Rectal Administration

Rectal administration of sedative agents is be-
ing used with increasing frequency owing to
its low incidence of adverse effects. Similar
to both oral and nasal administration, there is
no need for painful intramuscular injections.
This route is generally well tolerated by chil-
dren when compared with oral administration
and has the advantage of less residual, unab-
sorbed drug.* The risk of aspiration is allevi-
ated when compared to oral or nasal adminis-
tration. The disadvantage is that absorption is
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decreased with fecal impaction or diarrhea.
Agents that can be administered rectally in-
clude methohexital,* diazepam,* midazo-
lam ¥ % and ketamine.*

Intramuscular Administration

Intramuscular injection is the least desirable
route of sedative administration in the pediat-
ric population. A “shot” is the first verbalized
fear in nearly all children who come in contact
with the health care environment. Intramus-
cular injections have the distinct advantage of
avoiding the difficulty of establishing venous
access in the uncooperative patient, which
has been virtually eliminated with the intro-
duction of topical anesthetic agents. It does,
however, result in most of the drug being
directly delivered to the patient,* and it has
alonger duration of action. The disadvantages
include pain, the need for repeated injections
for longer sedation, and a delayed onset of
action. Agents that can be administered
by intramuscular injection include midazo-
lam,” % ketamine,” morphine,* meperidine,
and DPT/lytic cocktail, a combination of
meperidine, promethazine, and chlorproma-
zine.® % Although DPT/lytic cocktail has
been used for some time, the AAP has is-
sued a statement cautioning its use.? The
combination of agents that comprise the lytic
cocktail often fails to produce therapeutic
results and has a high rate of serious adverse

effects, including respiratory depression and
death.

Intravenous Administration

The most reliable and controllable method
of sedative administration is the intravenous
route.?* It provides the quickest onset of ac-
tion and allows both boluses and continuous
infusions; however, the duration of action is
shorter compared with intramuscular admin-
istration. Intravenous administration has the
disadvantage of requiring intravenous access,
which can be difficult in chronically ill chil-
dren. Specific agents include diazepam, mida-
zolam,” ketamine,' ? % morphine, meperi-
dine, fentanyl,* and propofol.?

The most common route of sedative admin-
istration varies from practitioner to prac-
titioner. When caring for pediatric patients,
the goal is to administer the agent in a way

that is not threatening or painful for the child,
but will produce appropriate sedation for the
procedure being performed. In most cases,
oral is the preferred route of administration
in the younger child, specifically from toddler
age to adolescents. Infants are less trauma-
tized by the rectal and nasal routes, whereas
the intramuscular route is the least desirable
for all age groups. If there is existing venous
access, this route is preferred because it is
reliable and controllable. It provides a quicker
onset and shorter duration of action. Again,
the route chosen must take into account not
only the procedure being performed but also
the duration of that procedure.

Local Anesthetics

One of the major advances in caring for chil-
dren was the development of a topical anes-
thetic known as eutetic mixture of local anes-
thetics (EMLA) cream.'># It can be placed on
the skin to anesthetize an area prior to a pain-
ful procedure such as intravenous line place-
ment." It has revolutionalized the practice of
pediatrics because it allows painful proce-
dures to become pain free and thus more
tolerable for the child. It is important when
using topical anesthetics to prevent the child
from touching the anesthetic and then the
mouth or eyes. If the agent comes in contact
with a mucous membrane, it can be more
readily absorbed. EMLA cream can be applied
prior to intramuscular injections and intrave-
nous catheter placement to decrease pain at
the injection or insertion site. For intravenous
line placement, several sites should be anes-
thetized.

Other local anesthetics can be used as ad-

juncts to sedative agents to compliment seda-

tion and analgesia. The dosage of sedative
agents can be decreased when one is using
local anesthetics. Caution should be exercised
when using certain local anesthetics during
certain procedures, which may affect the re-
sults and subsequent outcome of the investi-
gation. Buckles et al® evaluated the use of
local lidocaine during cardiac electrophysio-
logic (EP) testing in pediatric patients and
found decreased inducibility of ventricular
dysrhythmias secondary to therapeutic serum
concentrations of lidocaine obtained during
the procedure. The dosage and concentration
of lidocaine was reduced and the study re-
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peated; inducibility was not affected with the
new formulation.’ It should also be noted
that the use of local anesthetic agents is not
without adverse effects; overdose can re-
sult in seizures, cardiovascular depression,®
or even death.’

Combinations

Many agents and routes of administration are
routinely used in combination with each
other. This is particularly so in children be-
cause premedication is often warranted prior
to the procedure to reduce anxiety. Various
combinations have been reported in children,
including fentanyl and diazepam® and keta-
mine and midazolam.” Combinations of seda-
tive agents should be used with caution owing
to their cumulative effects. Specifically, respi-
ratory arrest has been reported with the use
of midazolam and fentanyl in a child.®® Be-
cause of its popularity as an agent for premed-
ication, midazolam frequently is used in com-
bination with other sedative agents.

Specific Agents

Specific agents that are used in the pediatric
population are summarized in Table 3. The
dosages, routes of administration, onset of
action, duration of action, and nursing impli-
cations are also provided.

Postprocedure Care

The AAP has specified that certain discharge
criteria should be met before the child who
has received sedation can be released from
the treatment area or treatment facility.? These
criteria can be found in Table 4. The nurse
caring for children who have received seda-
tion must do everything to ensure their safety.
Discharge teaching is pivotal before releasing
these patients to someone else’s care. Coté™
reports three deaths that occurred postdis-
charge (in an automobile on the way home)
that might have been prevented with specific
discharge information regarding any residual
effects of the drug and the importance of
maintaining good head position to avoid air-
way obstruction.

The child who receives CS or deep sedation
must be monitored appropriately following

the procedure. Vital signs should be assessed
frequently and recorded. Proper equipment
(e.g., oxygen, an Ambu bag, and suctioning
devices) must be readily available. Addition-
ally, there must be access to emergency
equipment in the event of adverse reactions
(e.g., apnea or aspiration). More and more,
pulse oximetry and heart rate and rhythm
monitoring are being used routinely in the
pediatric population during recovery from se-
dation.

Complications

Overdosage or untoward reactions to the pro-
cedure or medication may occur at any time.
The patient’s quality of respirations, pulse in-
tensity, heart rate and rhythm, blood pressure,
and oxygen saturation must be assessed and
documented every 5 minutes. Without careful
titration and control of maintenance flow
rates, the patient can progress rapidly beyond
the optimal state of CS to a state of deep
sedation or from a state of deep sedation to
general anesthesia.® The complications of
sedative agents can affect any bodily system
but usually manifest themselves in the respira-
tory or cardiovascular system.

Respiratory

Respiratory depression is the most serious ad-
verse effect of sedative agents, primarily ow-
ing to the fact that cardiovascular compromise
is often secondary to respiratory compromise.
The main cause of oxygen desaturation is ob-
struction of the child’s upper airway caused
by relaxation of the pharyngeal muscles. Re-
positioning of the child’s head and neck, us-
ing the head tilt/chin lift manuever, immedi-
ately corrects this mechanical problem. The
child may require manual or mechanical ven-
tilatory assistance if this maneuver is not suc-
cessful.

Cardiovascular

The most common adverse effect of sedative
agents to the cardiovascular system is second-
ary to respiratory depression and oxygen de-
saturation. Specific agents may affect the
child’s cardiac output (e.g., propofol de-
creases cardiac output by decreasing systemic
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. Cardiovascular function and airway patency are satisfactory and stable.
. The patient is easily arousable, and protective reflexes are intact.
. The patient can talk (if age appropriate).

. The patient can sit up unaided (if age appropriate).
. For a very young or handicapped child, incapable of the usually expected responses, the presedation level
of responsiveness or a level as close as possible to the normal levet for that child should be achieved.

. The state of hydration is adequate.

Data from American Academy of Pediatrics, Committee on Drugs: Guidelines for monitoring and management of patients during
and after sedation for diagnostic and therapeutic procedures. Pediatrics 89:1110, 1992; with permission.

vascular resistance, whereas ketamine in-
creases cardiac output by increasing heart rate
due to enhanced automaticity). Adverse car-
diac events have been reported in children
with cyanotic heart disease. Several deaths
occurred with the use of the combination
agents, meperidine, promethazine, and thora-
zine or DPT, in these children. It is recom-
mended that these patients routinely receive
supplemental oxygen during sedation-
requiring procedures.”

Reverse Reactions

Several sedative agents are sometimes known
to produce agitation rather than sedation. The
signs of reverse reaction in the child include
agitation, hyperactivity, combativeness, and
involuntary movement. The undesired effects
of ketamine, such as hallucinations, can be
minimized by the coadministration of benzo-
diazepines. Itis also helpful to provide a quiet,
dark, and stimulus-free environment during
ketamine emergence and to avoid its use in
certain patients, specifically children over 10
years of age or those with a history of psychi-
atric disorders.*

Management

Many complications of sedative agents can be
avoided with vigilant attention to the patient.
In the event of major complications, appro-
priate supportive measures must be under-
taken. The nurse should remain cognizant of
his or her limitations and use anesthesiology-
trained personnel when appropriate. Sup-
portive measures may include, but are not
limited to, maintenance of a patent airway
(using head tilt/chin lift), ventilatory support,
artificial airway placement, and basic or ad-
vanced pediatric life support manuevers.

Nursing Implications
Before the Procedure

The responsibilities of the nurse begin before
any procedure in which sedatives will be ad-
ministered. First and foremost, the nurse must
be aware of the institution’s policy regarding
his or her responsibilities for the child receiv-
ing CS or deep sedation. Numerous nursing
and medical organizations have published
recommendations for the monitoring of pa-
tients receiving TVCS.? % The American Asso-
ciation of Operating Room Nurses (AORN)
recommends that the nurse managing the care
of these patients should have no other respon-
sibilities during the procedure, thus ensuring
that the patient is always attended and con-
stantly monitored.®

The nurse must be responsible for having
adequate knowledge of any sedative agents
that will be used during the procedure, in-
cluding the drug’s mechanism of action, onset
and duration, potential adverse effects, and
last but not least, appropriate reversal agents.
It is preferable that this information be ob-
tained in a formal educational program pro-
vided by experts in the pharmacology of seda-
tive agents. The AAP’s general guidelines
include identifying a responsible person to
care for the child before admission and after
discharge, having the necessary facilities to
provide safe sedation (including appropriate
equipment and personnel for emergencies),
identifying back-up emergency services, and
having on-site equipment for all ages and
sizes of children.? Before the patient arrives
in the procedure room/area, the nurse must
have all monitoring equipment available and
in working order. Emergency equipment also
must be available because an adverse event
may occur at any time. The nurse should be
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able to provide basic and advanced pediatric
life support. The cross-training of personnel
from the adult population to the pediatric
population is undesirable; however, the mini-
mal competency requirement of any such per-
sonnel should be successtul completion of a
pediatric advanced life support course.

The nurse caring for the child receiving sed-
ative agents must evaluate the child’s and fam-
ily’s readiness to learn prior to any preproce-
dural education. The child’s psychologic and
developmental status should determine
which age-appropriate teaching should en-
sue. Pederson and Harbaugh® explored the
experiences of 24 pediatric patients undergo-
ing cardiac catheterization. The most com-
mon themes emerging from their data were
anticipatory anxiety, pain, invasion of pri-
vacy, and being comforted. These data also
revealed a lack of knowledge as well as mis-
conceptions regarding the procedure itself.
If painful interventions are necessary in the
child’s care, he or she should be made aware
of this. One should never, ever lie to a child
regarding pain. The child should be informed
that he or she might awaken (CS) during the
procedure or sleep throughout (deep seda-
tion). The parents or primary caregivers
should be given an estimate of the proce-
dure’s duration and where they should wait
during their child’s procedure.

The nurse should be cognizant of the
child’s physical status as well as health history.
In accordance with the AAP, documentation
before the administration of any sedative
agent should include informed consent, pre-
procedural education, provision of emer-
gency phone numbers for postdischarge care-
giver concerns, dietary precautions (i.e., NPO
status), name and phone number of primary
care physician, and a copy of any prescrip-
tions given to the responsible party.? A com-
prehensive health evaluation also must be in-
cluded in the documentation, including any
current medications, allergies (drug or other-
wise), possibility of pregnancy, history of
smoking, and history of substance or alcohol
abuse * The health evaluation should include
the patient’s age and weight, a review of sys-
tems, baseline vital signs, a physical examina-
tion, and an American Society of Anesthesiol-
ogists’ (ASA) physical status classification
evaluation. Another important component of
the overall health evaluation includes a his-

tory of apnea or other respiratory problems,
any previous adverse effects with sedative
agents, and the presence of a chronic health
condition. After obtaining this baseline assess-
ment, the nurse should develop a plan of care
that is specific to the individual child and
family.

During the Procedure

In addition to mechanical monitoring, the
nurse should assess the patient continuously
for any adverse reactions or complications of
the sedative agents. Dosages for reversal
agents should be calculated and readily avail-
able (see Table 3). The nurse should con-
stantly evaluate the patient for any overt phys-
ical signs of pain, including muscle rigidity,
tearing of the eyes, distorted facial features,
groaning, agitation, and increases in respira-
tory rate, heart rate, or blood pressure.®* The
child’s head position should be monitored
constantly to prevent unnecessary airway ob-
struction. Documentation during the proce-
dure should include the patient’s level of con-
sciousness, heart rate and rhythm, blood
pressure, respiratory rate, oxygen saturation,
and medications administered, including the
agent’s name, route of administration, site of
administration, dosage, and patient response.
Additionally, any inspired concentration of
oxygen should be specified. The duration of
administration should be documented, as
well as how the dosage was calculated (.e.,
mg/kg) and any adverse reactions.

After the Procedure

The patient may or may not be discharged
from the treatment or procedure area. He or
she may be admitted to an observation unit or
inpatient area. Regardless of where the child
recovers, the nurse has distinct responsibili-
ties for ensuring the patient’s safe return to
his or her presedation state. The following
parameters should be assessed frequently:
level of consciousness, vital signs, and pat-
ency of the child’s airway. If the child is cared
for by a different nurse, the sedation nurse
must exchange information regarding the
child’s sedation, including any adverse effects
or events. Specifically, knowing the use of
any reversal agents is critical because the half-
life of the sedative agent may exceed that of
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its antagonist; these patients should be moni-
tored for several hours longer than the patient
who does not receive a reversal agent.

The child should not be discharged until
urination has occurred and there is no nausea
orvomiting. Once the child is awake and alert,
fluids may be offered. Children typically will
gulp fluids at this time, leading to intractable
nausea and vomiting in some cases. The nurse
should provide frequent sips at this time to
avoid gastrointestinal upset; this technique
also should be explained to the parents or
primary caregivers. Positioning the child on
one side or the other can help decrease the
risk of aspiration.

When it has been determined that the child
is fit for discharge, the nurse must provide
verbal and written discharge instructions to
the responsible party. Documentation after
the procedure should contain the time and
condition of the child at discharge and that
specific, recognized discharge criteria have
been met.? The written instructions should be
signed by the responsible party, indicating
that the content is understood. A copy should

be placed in the child’s hospital record. The
discharge instructions should include the fol-
lowing: when the child should make a com-
plete recovery from the medication (based on
the agent’s duration of action and elimination
half-life), when it is permissible to allow solid
foods, any adverse effects of the medication
that would require reporting to the physician,
the name and telephone number of the physi-
cian contact (i.e., the primary care provider
or subspecialist), any procedural discharge in-
structions (i.e., cardiac catheterization site
care), review of any prescribed medications
and prescriptions, activity restrictions, and a
follow-up appointment, if applicable.

Additionally, Coté! stresses the importance
of an additional person to accompany the re-
sponsible person and the child home in the
car, one who can constantly monitor the child
(especially the airway) with no other respon-
sibilities (like driving). This cannot be over-
stressed because several children have died
on the way home in the back seat of a car
owing to airway obstruction.' This should be
mandatory when the sedative agents used
have a long elimination half-life.

SUMMARY

' faé{et/s"of'yséda,t e agents and monitoring p
_to provide safe; effective, quality care to cl
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