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Objectives
 Discuss background of pain 
 Describe assessment of pain in infants and 

children
 Describe general principles of pain 

management
 Discuss cases of acute pain, chronic pain, 

& procedural pain

Pain - Background:
 Unpleasant sensation or emotional 

experience due to tissue injury or 
expectation of injury

 Subjective

 Learned over time

 Begins as early as newborn period



Background (continued):
 Neuropathic

 Nociceptive 
 Somatic
 visceral

Barriers to Prevention and 
Treatment:
 Lack of assessment and reassessment for the 

presence of pain

 Misunderstanding of how to quantify a 
subjective experience

 Lack of knowledge of pain prevention and 
treatment

 Misconceptions



Pain in Children-
Misconceptions:
 Pain pathways too immature to transmit pain

 Too young to associate pain with experiences

 Can’t assess pain in validated way

 Addressing pain in children takes too much time 
and effort

 Increased adverse effects

 Fear of addiction

Infant Pain:
 Autonomic 

 Hormonal

 Behavioral



Long-Term Effects:
 Repeated episodes of pain alter 

subsequent pain sensitivity and reactivity

Assessment of Pain:
 Observational

 Self-reporting
 3 to 8 years: faces
 8 to 11 years: visual analog tool converts to 

horizontal or numeric scale
 Adolescents: numeric scale 



Assessment of Pain:

FACES Scale:



WHO: 
 Mild pain – Acetaminophen and nonsteroidal anti-

inflammatory drugs

 Moderate to severe pain – Opioid agents, such as 
morphine, oxycodone, hydromorphone, fentanyl, 
and methadone

 Adjuvant therapy can be used as necessary at 
any point on the analgesic ladder 
(anticonvulsants for neuropathic pain, 
antidepressants or anxiolytics for coexisting mood 
disturbances)

WHO Recommendations:
 Regular assessment of pain and its severity 

throughout the course of the disease

 Use of nonpharmacological measures (cognitive, 
behavioral, physical, and supportive therapies) in 
combination with pharmacologic therapy

 Administration of analgesic therapy for moderate 
and severe pain around the clock including 
sufficient analgesia to allow the child to sleep 
through the night



WHO Recommendations:

 If at all possible, use of oral analgesics to 
avoid painful routes of administration

 Anticipation and treatment of analgesic 
side effects

Chronic pain management
how pain becomes chronic



Case Study
 AM is a 16 y/o male with PMH significant for anxiety, 

depression and chronic abdominal pain following bout of 
gastroenteritis

 He reports sxs of frequent nausea, decreased appetite, 
widespread abdominal pain, cramping, and significant 
pain of abdominal wall with movement

 He has had:
 Upper and lower endoscopy
 CT of abdomen
 HIDA scan
 CBC, CMP, amylase, lipase, ESR, CRP, celiac panel 
 Tried multiple elimination diets, including dairy and gluten free 

w/o change

Case Study
 He carries the diagnosis of visceral 

hyperalgesia and functional abdominal pain
 He is admitted to your service overnight for 

“pain control”; with an admission last month 
for same reason

 What else do you want to know from history?
 Questions for AM and family?
 What is your evaluation and management 

plan at this time?



Neuroplasticity
Neuroplasticity
 Anatomic and physiologic changes in the brain, 

spinal cord and PNS
 In neuroplasticity, areas of brain most active develop 

strongest connections
 Neuroplastic changes include:

 Increased rates of nerve firing
 Increased strength of nerve firing
 Reinforcement of connections between brain and body
 Expansion of new networks, circuits, neuroimmune

signaling
 Establishment and maintenance of new neural 

pathways

Peripheral Sensitization
 Mechanoreceptors 

hypersensitized
 Increased nociceptive 

transmission
 Amplification of peripheral 

events to CNS
 Changes in  neuronal function 

leading to reduced threshold 
activation

 Increased afferent peripheral 
input into spinal cord 
 Induces central 

hyperexcitability

Peripheral 
Neuroplasticity:



a dynamNNic
process

WHAT GETS FIRED, GETS WIRED
 Development of chronic pain involves

 Peripheral nerve sensitization
 Dorsal horn neuron hyperexcitability and wind-up
 Cortical changes in somatosensory pain mapping
 Changes in descending inhibitory controls 
 Upregulation of  activity in sites associated with attention 

/emotion/fear
 Increased functional connectivity between areas involved in              

affect/cognition of pain
 Increased neuroinflammation (microglia) in CNS promoting 

increased growth and maintenance of pain processing 
networks

 Reinforcement of altered pain signaling over 
time

Neuroplasticity- makes pain a dynamic 
process

Pain perception affects 
neuroplastic reorganization

 Rumination and attentional focus can change 
neuroplastic structuring of brain

 Imagination can induce new neuronal pain 
patterns OR increase/excite previous patterns

 “Practicing pain” causes similar brain activity as 
an actual noxious stimulus

Neuroplastic reorganization increase 
sensory aspects of pain but also 

increases emotional arousal  
dimensions of pain



Altered linear relationship between 
stimulus and pain response

Leads to persistent pain state as 
mechanisms amplify and prolong 
the stimulus

Neuroplasticity in Chronic Pain

Pain, Learning and 
Memory

Pain, Learning and Memory

 Noxious stimuli - shown to cause pain 
memory lasting weeks/months

 Chronic pain is never-ending stimulus
 corresponds random events to pain
 Creates abnormal pain memories and their 

associations /responses within the brain
 Can quickly lead to functional disabilities
 Extinction of this response needed to 

improve chronic pain



Personality and Pain
 Degree of limbic to brainstem connectivity 

can influence how personality affects pain 
thresholds.

 Insular-brainstem functional connectivity is 
weaker in anxious people

 Less descending control of pain, and lower 
pain thresholds

 Increased anxiousness and pain-vigilance 
due to less effective intrinsic regulation 
of pain

Chronic Pain Therapy
-Rewiring-
 Three therapy approach

 1.  Pharmacologic – pain modulating medications; anti-
depressants if needed; blocks if warranted
 ( The crutch)

 2. Physical therapy – decrease functional disabilities; 
decrease fear associated w movement; prevent further 
deconditioning and altered CNS responses

 3. Non-pharmacologic therapies
 CBT, mindfulness, distraction, biofeedback
 Diet 
 Sleep improvement
 School re-entry
 Chronic pain education and “re-parenting”



Change Cognitive “Train 
Tracks”
 Sub-cortical responses can be overtaken by 

cognitive abilities of higher cortex (PFC) to change 
pain perception

 PT – decrease fear of movement, combat fatigue 
and deconditioning

 Cognitive behavioral therapies change:
 pain perception by refocusing pain/meaning of pain
 consciously asserts  concepts of “non-meaning” on 

the pain
 decreases dysfunction and emotional aspects of 

chronic pain
 decreases sense of suffering

 With practice, creates new neural pathways
 becomes new “default” system.

Back to AM….
 What is your treatment plan now?
 How long will you recommend he stay 

inpatient?
 What medications will you use? avoid?
 What other therapies will you consider?
 What will follow up plan be? Who will you 

refer AM to for continued management?
 What will you advise family to do?



Questions

Principles of Acute Pain 
Management
 Katie Bucklen, MD, FAAP
 Pediatric Advanced Care Team, Saint 

Louis Children’s Hospital
 Assistant Professor of Pediatrics, Hospitalist 

Medicine
 Washington University in Saint Louis School 

of Medicine



Goal
Provide an overview of acute pain assessment 
and treatment in the hospital setting. The focus 
will be on the following:

1. Assessment of pain 
2. Use of acetaminophen & non-

steroidal anti-inflammatory 
medications 

3. Opioids
4. Non-pharmacologic pain measures 

and
5. Neuropathic pain 

Objectives
 Cognitive: Participants will have refreshed knowledge of pain 

assessment, pharmacologic and non-pharmacologic measures 
for pain management and neuropathic pain assessment and 
treatment.

 Affective: Participants will feel comfortable with effective, 
preliminary treatment of acute pain outside of the intensive 
care unit or post-operative period. 

 Psychomotor: Hospitalists attending will have the opportunity to 
practice decision making regarding pain assessment and 
medication choices during the presentation.



Your patient….
 MJ, a 16 y.o. previously healthy male is 

transferred to your service after 24 hour 
ICU stay for septic shock due to culture 
negative acute pyomyositis. 
Hemodynamics normalized on IV 
antibiotics.

 Pain is 9/10 in left lower back and hip. 
Unable to bear weight.

The details….
 The ICU says his pain “really isn’t that bad. 

He’s a wimp”.

 His mother tells you she has a history of 
meth addiction and is in rehab.  
Grandmother was addicted to OTC 
opioids.



Concerns regarding treatment
 Is the pain real?

 Addiction concerns.

 Masking inadequate treatment of the 
infection.

 Starting medication.

Quantifying Pain
 The Use of Pain Scales



Pain Assessment: Rules
 Joint Commission Provision of Care, 

Treatment, and Services (PC) Standard 
PC.01.02.07 

“The hospital assesses and 
manages the patient’s pain.” 

Elements of Hospital 
Performance
 EP 1 – responsible for comprehensive pain 

assessment consistent with scope of care 
and patient’s condition

 EP 2 – uses methods consistent with 
patient’s age, condition and ability to 
understand

 EP 3 – reassesses and responds to 
patient’s pain both pharmacologically 
and non-pharmacologically



Pain Assessment: Tools
 Faces
 Numerical Score
 FLACC – Face, Legs, Activity, Cry, 

Consolability
 NIPS – Neonatal/Infant Pain Scale
 NCCPC – Non-communicating Children’s 

Pain Check List
 rFLACC – revised for children with 

impaired communication

Pain Assessment: Principles
 Clinical Context
 Objective measurement

 Patient Report/Pain Scale if non-verbal
 Careful not to ‘remind’ patients of pain

 Physical Exam and Vital Signs
 Observation of behavior
 Consideration of confounding factors



Pain Assessment: Confounders

 Fear of another needle
 Misunderstands the scale
 Wants to go home
 Fear of worrying parents
 Culturally unaccepted to report pain
 Facial expression is not pain but rather fear or 

worry

Assessment of Pain
Before the shot. After the shot.



How do you assess MJ?
 Clinical context: MRI shows inflammation 

and 8mm abscess. Obese patient, poor 
muscle development. (Only activity is 
video games.) CRP down.

 Objective assessment: HR 60 while asleep, 
80 when sitting in bed, 120 when trying to 
stand. Face turns red and upper body 
shakes. Responds best to male PT.

 Mom afraid of opioid addiction.

Would you use NSAIDS for MJ?



Acetaminophen & Non-steroidal 
Anti-inflammatory Medications
 Analgesic, Anti-pyretic & Opioid Sparing
 (NSAIDS also Anti-inflammatory)

Acetaminophen and NSAIDS

ACETAMINOPHEN
 IV (very expensive)
 PO/PR
 Always use max dose 

unless contraindicated
 Fever reducer - can 

confound clinical picture

HEPATOTOXIC NEPHROTOXIC

NSAIDS
 IV (ketorolac)
 PO (ibuprofen, naproxen, 

indomethacin, diclofenac)
 COX 2 selectives?
 Side effects: Bleeding, GI, 

Bone, Cardiovascular and 
Respiratory



Combined Medications
 Non-steroidal medication and 

acetaminophen increase the efficacy of 
opioids and reduce dose required to 
adequately treat pain.

 Combined medications are not ideal in 
children.

Would you use NSAIDS in MJ?
 Healthy kidneys. Well-hydrated. But – just 

had bout of septic shock with presumed 
end organ hypo-perfusion.

 Around the clock ketorolac x 48 hours 
then transitioned to oral ibuprofen 10 
mg/kg/dose q 8.



Non-Pharmacologic Measures

Non-pharmacologic 
 Patient Empowerment
 Hypnosis
 Distraction
 Deep Breathing
 Massage
 Heat/Cold
 Biofeedback



MJ: Treatment plan
 Patient empowerment, breathing, cold 

packs
 Physical therapy in hospital
 Scheduled NSAIDS in hospital
 Small dose opioids for first day prior to PT
 Home with PT and NSAIDS PRN with 

anticipatory guidance regarding risks of 
over-use

Opioids
“PRN=Patient Receives Nothing!” 

Stephan Friedrichsdorf, MD



AR: 3 yo male with hip pain. 
 Joint aspiration in ED under sedation. 
 Fluid gram stain normal. 
 Suspected diagnosis is toxic synovitis.
 Admitted to your service for observation 

due to pain.  
 You are called to bedside by orthopedics 

– they suspect meningitis because child 
has nuchal rigidity. 

AR
 Clinical context: Child is afebrile, has 

been alert, awoke from sedation without 
complication. Has been given full dose of 
Tylenol. Ortho doesn’t want NSAIDS.

 Lying in bed with furrowed brow and 
totally rigid.  Responsive to exam with 
whimpering and eyes tracking.

 How would you treat him? 



Opioids
 IV/PO/Intranasal/Buccal
 Fast acting in all modes but PO
 Morphine is the gold standard
 Respiratory depression and hypotension 

are dose-dependent side effects
 Contraindications: allergy, hypotension, 

respiratory depression.

Know your opioids, when to 
rotate…and when to ask for help.
 Morphine, fentanyl, hydromorphone, 

oxycodone and methadone are 
equianalgesic.

 Half-life, active metabolites, 
pharmacology, drug-drug interactions, 
renal and liver function effects and 
genetics are all DIFFERENT.

 10% of children will develop side effects or
have poor analgesia with one opioid.



AR: treatment
 IV morphine administered by MD at 

bedside
 0.05 mg/kg/dose IV x 3

What about MJ?
 Mom afraid of opioids. Is addiction a risk?
 Oral morphine given in conservative 

doses prior to PT sessions for first 2 days 
and then discontinued.



Habituation and Misuse
 Young children only experience 

physiologic tolerance. 
 Psychological habituation can occur in 

adolescents.
 Caution with quantity dispensed on home 

prescriptions.
 Is MJ’s mother’s concern regarding 

addiction valid?

Neuropathic Pain



JH - 6 yo male recovering from 
prolonged episode of respiratory 
failure.
He cries and withdraws immediately when 
touched in the left lower leg.  Team has 
been attributing to anxiety as that was the 
leg his femoral arterial line was in.

Do you think it’s anxiety?
 Clinical context: A line placed emergently 

on admission 4 weeks ago. Patient was 
sedated. Hypoperfusion to extremity 
noted at one week so line removed. Child 
is otherwise articulate.

 Patient report: It only hurts when it touches 
something or you touch it.  Light touch 
hurts “like crazy. It burns.”



How would you treat JH?
What type of pain is this?

Neuropathic Pain
 Frequently undertreated/unrecognized
 Currently no validated pediatric 

neuropathic pain scales
 Non-pharmacologic measures 

appropriate



Neuropathic Pain
 Paresthesia – abnormal sensation (not 

unpleasant)
 Dysesthesia – unpleasant abnormal 

sensation
 Allodynia – pain due to a stimulus that 

does not normally evoke pain
 Hyperalgesia – increased pain from 

stimulus that normally provokes pain

Neuropathic Pain  
Pharmacologic Treatment
 Low dose tricyclic antidepressant
 Gabapentinoids
 Topical Lidocaine

Opioid-Induced Hyperalgesia
 NMDA receptor channel blocker

 Magnesium, Low dose Ketamine, Methadone



Neuropathic Pain Treatment
 Amitriptyline 25-50 mg q HS
 Pregabalin 50 mg q HS to 300 mg BID & 

Gabapentin 5 mg /kg/dose TID to max 
1200 mg/dose
 Ca-channel alpha2-delta subunit ligand 

decreases release of glutamate, 
noephinephrine and substance P 

 Lidocaine 5% patch q 12 hours on/off

Would you treat JH?
Gabapentin started at 5 mg/kg/dose with 
slow increase to 20 mg/kg/dose given TID 
with significant decrease in sensitivity.



THANK YOU!!!

Procedural Pain
 Jessica J. Muse MD, MPH
 Division of Hospitalist Medicine
 Washington University School of Medicine



Objectives
 Understand the importance of addressing 

pain associated with procedures in the 
inpatient setting

 Become familiar with various modalities 
for prevention and management of pain 
associated with procedures in inpatients

 Participate in discussion and comparison 
of ways different institutions approach 
inpatient procedural pain 

Procedural Pain
 Procedures are a source of stress and 

anxiety
 Under-treated
 Repeated episodes of pain alter 

subsequent pain sensitivity and reactivity
 Can result in negative association and 

relationship with health care environment



Needle phobia
 Repeated painful experiences in 

childhood
 63% of children
 Up to 38% of adults

Case #1
3 year old patient on the floor needs an IV 
placement. He already had an IV placed 
in the ED and mom reports he was “very 
traumatized” by the experience. What is 
your (or your institution’s) general protocol 
for such a common procedure on the 
floor?



Possible Answers 
A. Use of topical anesthetic 
B. Use of buffered lidocaine 
C. Use of child life/distraction/integrative   

therapies prior to and during IV
D. Use of Benzos 
E. Use of oral pain medicines
F. None of the above
G. Combination of above

Case #2
1 month old admitted for poor PO intake 
spikes a fever and needs a sepsis workup 
while on the floor. What is your general 
protocol for completing an LP on such 
patients?



Possible Answers
A. Oral sucrose 
B. Topical anesthetics
C. Buffered Lidocaine
D. Oral pain medicine
E. Combination of the above
F. All of the above
G. None of the above

Management of Procedural 
Pain
 Prevention, Prevention, Prevention!
 Anticipation
 Preparation
 Tailor to individual patient
 Parental preference



Pain prevention

Topical anesthetics
 LMX
 EMLA
 LET
 Buffered Lidocaine

Comfort Positioning:
 Upright

 Parent lap

 Hugging

 Minimal restraining



Distraction/Integrative 
Therapies
 Use of child life specialist

 Breathing

 Imagery

 Bubbles

 Other visual distractions

 Rub or stroke near injection site

Breastfeeding
 Before during and after procedure

 Reduces pain and crying during and after 
procedure



Oral Sucrose
 Less than 12 months

 Reduces pain and crying during and after 
procedure

 Administer 2 minutes prior to procedure

 Duration ~4 minutes

 Dose: 24%: 0.05-0.5ml

The Magic Glove:



The Buzzy:

Gate Control Theory:

https://faculty.washington.edu/chudler/pain.html



Systemic Agents

 Benzodiazepines
 Midazolam
 Nitrous oxide
 Other Conscious Sedation

Nitrous Oxide
 Analgesic and anxiolytic
 Brief distressful and painful procedures
 May be combined with mild sedative
 30-70% N20 shown to be safe



Midazolam
 Anxiolysis, amnesia, sedation
 May be combined with local anesthetics 

or oral analgesics (opioids)
 Oral
 Rectal
 Nasal
 IM
 IV

Back to cases
Any change in how you would approach 
your patients?

IV starts?
LPs?
Other procedures?



More discussion?

Questions??

THANK YOU!!!


