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Abstract

Purpose of Review Clinicians struggle to manage pain in pediatric patients, challenged by developmental constraints, non-
linear physiology, and uncertainty about pharmacological risks, all in the context of the decision pressure of trauma. This

review describes means to mitigate these uncertainties.

Recent Findings In the past 5 years, focus of investigations has been on pediatric burn patients and using new technologies,
such as virtual reality, to provide distraction during painful procedures. Further evidence demonstrates that the setting in
which trauma patients receive initial pain control is important, as many children do not receive adequate analgesia in the

prehospital setting.

Summary Pain management in trauma can be approached as special instances of validated principles applied to adults but
requires knowledge of adjunct therapeutic options and special consideration of both patient and caregiver anxiety.

Keywords Pediatric - Trauma - Pain - Emergency medicine - Surgery - Anesthesia

Introduction

Adequate pain management in the pediatric population has
often been challenging to clinicians. While the opioid epi-
demic has played an important role in forcing clinicians to
pause before prescribing opioids, especially to vulnerable
children, numerous challenges in the pediatric age group
preceded the opioid crisis. Pain in children is exacerbated by
fear, anxiety, and less developed coping mechanisms, on top
of the developmental physiology in each age group. Children
must be able to identify, quantify, and communicate the pain,
which relies upon social and intellectual abilities. [1ee] For
the clinician and caregiver, assessing a child’s pain requires
astute observation if the child is unable to do so. Studies
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have shown that children who experience significant pain
can have alterations in their nociceptive capabilities, con-
tributing to long-term psychological dysfunction and chronic
pain syndromes. [2ee, 3, 4]

What we know from the current body of literature is that
timely analgesic intervention is often delayed for pediatric
trauma patients. In this article, we review literature from
2015 to 2020 with our updated recommendations on the
principles of pain management, pharmacologic and non-
pharmacologic interventions, and areas in which we must
improve the quality of care we are providing children in the
acute trauma setting.

Pain Assessment

Pain rating scales exist to assist clinicians in assessing
patients in each age group. Infants and nonverbal children
are rated by provider observation scales that factor in any
vocal, facial, and motor responses, as well as behaviors such
as consolability and level of interaction. Examples of these
scales are the Revised Face, Legs, Activity, Cry, Consol-
ability (r-FLACC), Non-Communicating Children’s Pain
Checklist-Postoperative Version (NCCPC-PV), Nursing
Assessment of Pain Intensity (NAPI), Pediatric Pain Profile
(PPP), and Individualized Numeric Rating Scale (INRS).
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While useful tools, these scales are not as accurate as self-
reported pain and many are not validated in burn patients.
[3, 5] The r-FLACC is commonly used by nurses for ongoing
pain assessment in administering as-needed and nursing-
controlled analgesics. Persistently elevated r-FLACC scores
despite intervention may trigger alerting the clinician. Clini-
cians may use components of the r-FLACC in conjunction
with vital signs, intake and output, and physical examination
to determine pain as the source of an infant or nonverbal
child’s discomfort.

Visual scales are used for children ages 3 to 8. These
are widely available and typically involve variations of
smiley faces or other graphics that correlate with the stand-
ard numerical system (1-10). Fear and anxiety are a major
inhibition to ascertaining pain levels in this age group, so
extra measures must be taken to develop rapport with these
children, child life specialists may be involved, and cues
from the caregivers regarding the patient’s baseline and
pain tolerance can be utilized. In the acute trauma setting, it
may not be possible to utilize the visual scale, so caregiver
assessment is of great utility. Pre-adolescents may also use
visual scales or the numerical rating system when appropri-
ate. Typically, adolescents have the ability to qualify their
pain and do not require a specific tool for assessment.

As mentioned above, there are special considerations in
the trauma bay. In this acute setting, it is often difficult to
obtain an accurate pain scale rating. After the primary and
secondary surveys, consideration must be given to the loca-
tion and severity of injuries as well as vital signs to guide
empiric pain regimen until a more focused assessment can
be performed.

General Principles of Pain Management

In a 2003 editorial issue of the Journal of Pediatrics, Berde
and Wolfe highlighted the importance of distinguishing
management of pain from management of anxiety. “Because
pain and anxiety are frequently behaviorally indistinguish-
able, the combination is often referred to as distress.” [6]
This is most apparent in trauma scenarios where the fear
and anxiety provoked by the unfamiliar hospital environment
is compounded by the rapid nature of the trauma evalua-
tion, and often with a delay in arrival of the caregiver to the
bedside. So it follows that approaches to pain management
should attend to both noxious pain and behavioral anxiety
and fear. [7]

Three general rules should guide pain mitigation for any
patient, regardless of age or size:

1. Acute distress should be addressed with multimodal
pharmacotherapy. By countering the different layers
of pain with multiple mechanisms, a synergy can be

achieved thereby lowering the doses of drugs with not
insignificant side effects. Oral analgesics are preferred as
first-line treatment in those who can tolerate oral intake,
and treatments for anticipated side effects are beneficial
to improve tolerance, such as adding antihistamines for
pruritus or anti-nausea medications. Adjuvant medica-
tions, such as anticonvulsants that alleviate neuropathic
pain or anxiolytics that lessen behavioral disturbances,
are part of a comprehensive approach. Nonpharmaco-
logic therapies, such as cognitive-behavioral therapy and
physical therapy, are also part of a multimodal approach
to pain management.

2. Whenever safe and possible, prescribe standing orders
of drugs like acetaminophen and ketorolac to maintain a
baseline level of pain control. As-needed (PRN) orders
are often skipped when the patient is sleeping or other-
wise distracted, thereby falling behind on overall pain
control.

3. While an effort should be made to minimize opioids as
much as possible, it is a fine balance to not minimize
them more than necessary. Hesitancy to prescribe opi-
oids to children translates to a failure to relieve their pain
and a clinical mistake. After initiation of pain regimen,
frequent reassessment of the patient’s pain is of para-
mount importance as is addressing sources of anxiety.

Specific considerations in the pediatric population
involve parents and caregivers. What pain medications
do they currently give the child that work, or what prior
experience have they had with pain medications? Have
they had an unpleasant experience with a side effect that
now makes them hesitant about certain classes of drugs?
How well does their child cope with stress, anxiety, and
pain-provoking situations? Has the child had behavioral
or psychiatric issues requiring pharmacologic or nonphar-
macologic therapies? Are there any religious, spiritual, or
social factors that may influence management?

A common point in many of the prospective studies
of pediatric pain management is that preparation of the
individuals is key to reducing both child and caregiver dis-
tress. Child life specialists readily available in the trauma
bay to assist nursing staff in describing the scene to the
patient and caregiver can provide immediate comfort. [8]
These specialists are invaluable for involving caregivers
in coaching children during diagnostic studies or interven-
tions, which can ease caregiver anxiety that can directly
affect child anxiety. In addition to the involvement of child
life specialists, once patients are stabilized in the trauma
bay, it can be beneficial to quickly move those without
urgent or emergent interventional needs to a quiet room
in the emergency department (ED).

@ Springer



62

Current Trauma Reports (2021) 7:60-72

Setting

The first care trauma patients receive is in the ambulance or
prior to ED arrival. Multiple surveys and retrospective stud-
ies found that emergency medical service (EMS) providers
infrequently assess the pain of children [9] and even less
frequently administer analgesia. After implementation of a
standardized recommendation for prehospital pain assess-
ment and management, no significant changes were found
with very low rates of pain assessment (18%) and opioid
analgesia (5%) administration. However, when analgesia was
provided, intranasal fentanyl was found to be the most fre-
quently used drug due to the ease of administration and the
short duration of action. [10] Similar results were found in
the combat setting of pediatric patients encountered in Iraq
and Afghanistan by US troops. [11] None of the previously
mentioned pain scales has been validated in the prehospital
setting, posing a challenge to changing practice. There is
a clear need to improve and standardize prehospital pain
assessment and management. [12] One promising develop-
ment is the idea of a physician-led EMS team that could
administer ketamine en route to the ED. [13]

Upon arrival to the ED, delivery of analgesia is often
delayed by clinical examination and other priorities in the
trauma bay. In a study of patients with supracondylar frac-
tures post intervention, pain assessments were mandatory
with nursing staff capable of administering mild to moderate
pain medication without physician orders. Education mate-
rial was provided to house officers, yet it was found that
crowding of the ED still inhibited timely and effective anal-
gesia. [14] Prompt administration of IV analgesics after an
initial assessment of vital signs and addressing life-threaten-
ing injuries is recommended, typically beginning with 1 pug
(mcg)/kilogram (kg)/dose of fentanyl due to its short onset
and duration, allowing reassessment and optimization of
pain regimen in a more controlled capacity.

In the inpatient setting, we found one retrospective study
evaluating femur and humeral fracture patients that dem-
onstrated inconsistent use of non-opioid analgesic adjuncts
while opioids were used in the majority of these patients in
the ED, inpatient, and postoperative settings. [15] As previ-
ously mentioned, once trauma patients are stabilized and
transferred to an inpatient bed, scheduled acetaminophen
and ketorolac with PRN opioids or patient- or nursing-con-
trolled analgesia (PCA/NCA) should be started. Based upon
the age of the child and the mechanism of trauma, the next
important step is assessing the need for adjunct anxiolyt-
ics and anticonvulsants. A low dose of lorazepam (0.02 mg
(mg)/kg/dose) can be effective in consoling an infant who
has sustained extensive injury when pain medication does
not seem to be alleviating symptoms and other etiologies of
discomfort have been addressed.
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Pharmacologic Therapy

Multiple prior studies have demonstrated an analgesic
effect of oral sucrose for painful procedures in neonates and
infants. The mechanism of action and optimal dosing has
not been established, but repeat dosing has been used with
success for procedures such as circumcision. As a first-line
agent, oral sucrose has utility for mild pain and intravenous
(IV) access during a trauma workup. It is then common to
follow a stepwise protocol wherein topical anesthetics are
applied, followed by acetaminophen or nonsteroidal anti-
inflammatory drugs (NSAIDs) for mild pain, increasing to
opioids for more severe pain, ultimately considering regional
nerve blockade and sedation. [16]

Opioids

For moderate to severe and refractory pain, opioids can pro-
vide effective relief. Most commonly used and well-studied
in the pediatric population is morphine, which has multi-
ple routes of administration—oral, sublingual, subcutane-
ous, rectal, IV, and intrathecal. A common prohibitive side
effect of morphine is pruritus, secondary to its effect on
histamine release. For milder forms, diphenhydramine or
other antihistamines can successfully alleviate this, but for
more severe reactions, switching to an alternative may be
required. Hydromorphone is an acceptable alternative that
is better tolerated by some, while fentanyl is uniquely useful
for pediatric patients due to its shorter onset and duration
in the IV form. Transdermal fentanyl is also available but
is more useful for chronic pain than in the acute setting.
Nalbuphine is an IV opioid used at some institutions due to
its safety profile with limited respiratory depression. This
is due to its mixed agonist/antagonist mechanism of action
on kappa and mu receptors, respectively. In addition, nal-
buphine is useful to treat opioid-induced urinary retention in
the pediatric population, both anecdotally and in a recently
published study. [17]

While PCA is beneficial to adults with a Glasgow Coma
Scale (GCS) 15 and severe, acute pain, it is limited in utility
for children until adolescence when they are reliable in their
self-reported pain assessments. NCA may be an alternative,
but again, requires reliable assessment using observational
pain scales that may not be as accurate as self-reported pain.

Other oral opioid options that are safely used in children
include oxycodone and hydrocodone, which are potent and
long-acting compared to morphine. Hydrocodone is usually
administered as a combination pill with acetaminophen pro-
viding additional baseline analgesia; however, care must be
taken to avoid acetaminophen toxicity if acetaminophen is
also prescribed independently for mild pain. Separate pre-
scription with a combination of scheduled acetaminophen
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(1000 mg every 6 h) and oxycodone (2.5 to 10 mg every 3
to 4 h, based upon age and weight), avoids potential toxicity
concerns and reduces opioid use for milder pain.

Less commonly used opioids include methadone,
codeine, and tramadol. Methadone is a long-acting opioid
that is available in pill or elixir form, but the cumulative
effects can lead to toxicity after the initial dose. Methadone
is typically reserved for critically ill patients who have been
on continuous opioid infusions during prolonged stays in the
intensive care unit (ICU), requiring a regimented weaning
protocol. Codeine and tramadol are metabolized in an unpre-
dictable pattern in children and are not recommended in the
pediatric population. A serious adverse effect of opioids is
respiratory depression, so all patients who are prescribed
opioids should have naloxone ordered and available in the
event of inadvertent opioid overdose.

Multimodal Analgesia

Acetaminophen and NSAIDs are generally well tolerated
with multiple available routes of administration. For mild
pain and moderate pain, oral, or rectal acetaminophen can be
very effective. IV acetaminophen is an option for those who
cannot take it enterally, but it is limited in use at many insti-
tutions due to its higher cost. Ibuprofen is the most common
NSAID used, which is administered orally. Precautions must
be taken to avoid the development of ulcers, and it should
not be used in children with renal impairment. Aspirin is an
NSAID that must be avoided in young children due to the
risk of Reye syndrome. Ketorolac is an IV NSAID that can
provide relief of moderate pain. NSAIDs may be advanta-
geous over acetaminophen for patients with an inflammatory
component to their pain. While there have been concerns
over the use of NSAIDs in the perioperative setting due to
the risk of bleeding and renal and GI toxicity, there have
been limited pediatric studies to recommend for or against
its use. [18] Common dosing strategies include scheduled
ketorolac at 15 mg/kg/dose every 6 h replaced by 600 to
800 mg ibuprofen every 8 h when the child is tolerating
oral intake.

Adjuvant oral medications that treat visceral and neuro-
pathic pain are important adjuncts. Tricyclic antidepressants
and anticonvulsants, such as gabapentin, are helpful in treat-
ing neuropathic pain. Gabapentin is especially beneficial for
neurologically impaired children, though it has not been well
studied for pediatric burn patients who suffer from neuro-
pathic pain. [5] While glucocorticoids are not commonly
thought of as analgesics, they can reduce hepatic distension
and cerebral edema, which both may cause visceral pain.

Anxiolytics are important adjuncts in pharmacologic
pain management. The literature is lacking with regards to
pharmacologic anxiolysis in pediatric trauma patients. There
are two general categories—sedatives and benzodiazepines.

Clonidine is an alpha-2 agonist that may have anxiolytic and
analgesic effects. [5] Dexmedetomidine has a similar mecha-
nism of action as clonidine and is more commonly used as
a sedative. More recently, intranasal dexmedetomidine has
been studied in comparison to intranasal administration of
ketamine for magnetic resonance imaging, with equivalent
sedative and anxiolytic effects. [19] Intranasal dexmedeto-
midine is commonly used for short, minor procedures in the
ED with excellent results. Ketamine has become a “wonder
drug” for pediatric patients in the emergency setting. As
both a sedative and analgesic, ketamine provides the neces-
sary comfort to pediatric trauma patients requiring fracture
reduction, laceration repair, and other procedures performed
in the ED or trauma bay. Close monitoring of oxygenation
is required due to risk of respiratory depression, but it is
generally well tolerated in children. Notably, ketamine has
historically been contraindicated in trauma patients with
closed head injuries or open ocular injuries due to the side
effect of increased intracranial and intraocular pressure.
However, evidence for this has been low quality with more
recent studies in adults demonstrating possible decreased
intracranial pressure. [20] Studies are limited in the pediatric
literature for a closed head injury, and caution is advised.
Benzodiazepines are commonly used anxiolytics in adults,
but concerns exist for dependence and adverse effects when
benzodiazepines are combined with opioids in children.
Midazolam is most frequently used in pediatric studies,
primarily as a procedural sedative agent. [21] Lorazepam
has not been well studied, but as mentioned previously, is
a medication we use at low doses with great caution for
its synergistic effect of respiratory depression in those on
opioids. As we will discuss below, nonpharmacologic meas-
ures to alleviate anxiety are gaining increasing popularity,
eliminating concern for the adverse effects associated with
pharmacologic interventions.

Topical, local, and regional anesthesia are extremely use-
ful in reducing opioid and non-opioid drug needs, as well
as reducing the need for prolonged sedation, especially with
lacerations and extremity trauma. Topical anesthesia is better
tolerated in the pediatric population than injected local anes-
thetic, so it is a preferred route in the trauma bay and ED.
For simple laceration repairs, a combination of 4% lidocaine,
0.1% epinephrine, and 0.5% tetracaine (LET) can be applied
and with sufficient anesthetic effect in 30 min. This may also
be used prior to locally infiltrative lidocaine, to reduce the
pain from the injection. Other techniques that may reduce
pain from injected local anesthetic include injecting slowly
and perpendicular to the skin, beginning peripherally at the
wound edges, starting with small-bore needles, using bicar-
bonate as a buffer, and warming the injectate. [22] Buffering
lidocaine is the most essential pain reduction intervention.
Standard preparations of lidocaine are acidic with pH values
as low as 5. By adding 1 part 1 mEq/mL sodium bicarbonate
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to 5-10 parts of 1% lidocaine, the pH is neutralized to that
similar to body tissue thus decreasing the burning sensation.
The shelf life of buffered lidocaine is reduced to 1 week, but
can make a significant difference in patient tolerance.

For more extensive lacerations and fractures, regional
blocks provide long-lasting anesthesia focused at the site
of injury. There are many regional block locations that
include digital blocks, Bier blocks (localized IV blocks in
an extremity), facial nerve blocks, and dorsal penile blocks.
[23e] When using these anesthetics, appropriate dosing must
be calculated per patient’s body weight to avoid toxicity.
In addition, anaphylaxis and methemoglobinemia are rare
complications that are associated with these drugs.

Nonpharmacologic Therapy

A multimodal approach to pain management is critical to the
success of treating acute pain and preventing the develop-
ment of chronic pain or maladaptive behavior. The broad
categories of nonpharmacologic therapies are those that
provide a physical relief, those that address behaviors, and
cognitive therapies.

For neonates, breastfeeding, suckling a pacifier, swad-
dling, and skin-to-skin contact all provide tactile stimula-
tion. [24] Sensorial saturation is a specific approach in which
taste, touch, and vocal stimulation are used in coordination.
Oral sugar, gentle massage, and caregivers talking to the
baby are thought to provide direct inhibition of descending
and spinal neural pathways. [25]

Fig.1 New technology has
provided innovative solutions to
avoid over-medicating children
in managing acute pain after
trauma. Virtual reality as a
method of distraction is the
newest management approach
gaining traction over the past

5 years. (Photo credits: Karolina
Grabowska and Jessica Lewis
from Pexels)
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In older children, gentle massage, heat and cold stimu-
lation, and even acupuncture provide physical analgesia.
Behavioral management can consist of simple exercises,
relaxation techniques, music or art therapy, and positive
reinforcement. More formal techniques like biofeedback and
desensitization require a gradual approach that may not be
feasible in the trauma setting.

The latest developments in nonpharmacological
approaches to pain management in children are under the
umbrella of cognitive therapy. Medical play is a term used to
describe the action of allowing children to interact with med-
ical equipment or even act out clinical scenarios in a playful
manner, in preparation for an examination or intervention.
Hypnosis can be used in the acute setting as a unique way to
distract the child from the procedure being performed. [26]
Distraction in combination with the advances in technology
has been the most innovative approach to pain management
in the pediatric trauma setting. Providing toys, bubbles, or
party favors or even having the child count was previously
the mainstay of distraction. However, there has been a shift
towards the use of computer tablets and video games for
successful distraction in all age groups. [27] While not yet
widely used, virtual reality is proving to be a very effec-
tive tool for distraction in trauma and burn patients (Fig. 1).
[28] Challenges do exist to implement virtual reality in the
acute care setting. Training staff in use of the technology, the
extensive setup that is required, having available individuals
to provide technical support, and cost can all be prohibitive.
[5] Child life specialists are invaluable resources who imple-
ment the majority of these distraction methods, assisting
with clinical management from the trauma bay to inpatient
care.
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Traumatic Pain

The preceding sections provided an overview of general
pain management principles and therapeutic options for
pediatric patients. In this section, we will discuss com-
mon traumatic injuries and evidence-based pain regimen
specific to each case (Table 1). [21, 23, 29-37]

Lacerations are very common and generally elicit
milder pain responses relative to other trauma-related
injuries. Children are typically sedated using ketamine or
intranasal dexmedetomidine and local anesthetic used for
repair. For a more complex repair, a regional nerve block
can be utilized to provide lasting anesthesia.

Fractures are common in childhood and can cause mod-
erate to severe pain, with more severe pain during fracture
reduction and in the perioperative setting. For this reason,
opioids and regional anesthesia are frequently utilized.
Procedural sedation is avoided as it can unnecessarily
extend recovery time. In one study looking at closed reduc-
tion and percutaneous pinning for supracondylar humerus
fractures, it was found that pain was highest in the ED and
on the first postoperative day, with a significant reduction
in opioid usage and pain scores by the third postoperative
day. They found that 7 opioid doses at discharge were suf-
ficient for these patients. [38] Their findings are consistent
with other studies in which the most severe pain after a
musculoskeletal injury occurred at the time of injury or
within the first 48 h after. [24, 38] Regional nerve blocks
for phalangeal fracture reduction [39] and popliteal nerve
blocks for lower extremity injuries with lacerations have
been reported. [40]

Concussions are also common in children, especially
after sports-related trauma. Many institutions have stand-
ard concussion protocols, but it should be noted that a
recent retrospective study of concussed patients in the ED
demonstrated that analgesics are underused. [41]

Burn patients are a subset of trauma patients with spe-
cial needs due to the multiple sources of pain. Post-trau-
matic stress disorder (PTSD) can develop in these patients
if pain is not adequately addressed at the time of injury.
Much of the recent literature has investigated the manage-
ment of pain in burn-injured pediatric patients (Table 2).
[8, 26, 27] It was shown that the use of IV opioids for
acute pain, along with benzodiazepines for anxiety or keta-
mine or propofol sedation, in the first week after a severe
burn reduces the development of PTSD. [5] Another study
investigated the role of child life specialists in educating
and preparing patients and their family. It was shown that
this simple intervention alleviates the anxiety of both the
child and caregivers. [42]

The unique challenge in burn victims is addressing
each phase of pain. Immediately after the burn, there is

an acute phase in which severe pain is from the injury
itself or procedural pain from washing and debridement
of the wounds. This is different from the more mild but
chronic pain that arises as the wounds are healing [5]. It
has been demonstrated that decreased pain and anxiety in
the acute setting is associated with faster wound-healing.
[26] Occupational therapists can play an important role
in rehabilitation and should be involved in the care early
on in the course. [43] As patients recover from the acute
phase and are close to discharge, it is important to be
mindful of weaning the need for sedation during dressing
changes as this can prevent proper assimilation back to
the outpatient environment. [44] In China, for example,
due to provider discomfort with opioid use, all dressing
changes were done in children under 50% nitrous oxide in
a retrospective study. [45]

Finally, non-accidental trauma (child maltreatment,
physical child abuse) presents a special population requiring
extra care and consideration. According to the most recent
National Survey of Children’s Exposure to Violence, which
publishes updated survey results at regular intervals, 15%
of children have experienced maltreatment from a caregiver
and at least 5% have endured physical abuse. [46] When
children present with injuries or history suspicious for non-
accidental trauma, providers must prioritize strategies to
alleviate anxiety and foster a safe environment to enable
patients to report their pain. Evidence from both preclinical
and clinical studies demonstrates that childhood psychologi-
cal trauma, encompassing child maltreatment and sexual
abuse, can lead to chronic pain intolerance into adulthood.
[2e°]

Further Investigation

In addition to providing therapies in the appropriate set-
tings, pain management requires considerations that are of
ongoing research interest and clinical concern. The opioid
epidemic has affected the USA at an alarming rate and ado-
lescents are at risk of dependence and addiction due to their
still-evolving neurologic system and high-reward seeking
behaviors. [24] In a cross-sectional survey, there was found
to be a lack of standardization in opioid prescription and
education practices at level 1 and 2 pediatric trauma centers.
[47] A more promising finding in a 9-year cross-sectional
study of pediatric trauma patients was that 14% of patients
with injuries ranging from ankle sprains to radius fractures
were discharged from the ED with opioids, most commonly
acetaminophen-codeine. However, the rate of discharge opi-
oid prescription decreased by 30% over the period of the
study. Notably, a higher percentage of prescriptions were
given to adolescents and those children presenting in the
evenings. [48]
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Table 2 Summary of level I-III evidence for pain management in pediatric burns published between 2015 and 2020

Summary

Methods

Journal/title

Authors

Burns “An assessment of early Child Life Therapy pain and Randomized controlled trial Pain and anxiety scores were assessed in children undergoing

Hyland EJ, D’Cruz R, et al

their first burn dressing change. Those in the intervention

anxiety management: A prospective randomized controlled

trial”

arm received pre-procedural education, support, and specific
distraction techniques by a child life therapist; pain was

improved in the intervention arm

Randomized controlled trial 4- to 16-year-old children were randomized into a medical

Pain “Efficacy of hypnosis on pain, wound-healing, anxiety,

Chester SJ, Tyack Z, et al

hypnosis group (in addition to standard of care) or the con-

and stress in children with acute burn injuries: a rand-

omized controlled trial”

trol group that received other nonpharmacological interven-
tions. The pre-dressing pain intensity at the 2nd and 3rd

dressing changes was lower in the hypnosis group, as was

the anxiety at the 2nd dressing change. However, this did not
result in a decreased mean time to re-epithelialization. The

results demonstrated a stronger effect of hypnosis on anxiety

than pain

Burns-Nader S, Joe L, and Pinion K Burns “Computer tablet distraction reduces pain and anxiety Randomized controlled trial Children undergoing hydrotherapy for burn wounds received a

computer tablet for distraction by a child life specialist in the

in pediatric burn patients undergoing hydrotherapy: A

randomized trial”

intervention arm versus standard care; those with tablets had

improved pain and anxiety

Disparities in health care delivery have also been of
recent interest on a national scale. There have been multiple
studies indicating healthcare providers are better at treat-
ing pain in higher acuity trauma patients than those with
lesser injuries. [49] Racial disparities are increasingly well
known to exist in the care of adult patients, especially in the
trauma population, and these disparities are not exclusive
of pediatric trauma care. [50] It is beyond the scope of this
paper to discuss how we combat these disparities; however,
it is vitally important that every clinician is aware that dis-
parities exist and remain vigilant that pain is addressed in
a systematic manner for all patients, regardless of acuity,
gender, race, or other external factors.

Conclusions

How we manage traumatic pain in children has evolved from
believing infants and young children do not experience pain
to a robust database of literature introducing multimodal
regimens to address pain and anxiety experienced in these
acute settings. While pain is better addressed in the past two
decades [51], since 2015, the pharmacologic management
of pediatric traumatic pain has mostly remained unchanged.
The addition of tablets and virtual reality technologies for
distraction are innovative and effective tools with newer evi-
dence to support their utility in pediatric trauma.
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