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Smerte og Symptomlindring 
 



WHO on Children's Palliative Care 
 

A special, albeit closely related, field to adult PC 

  

 active total care of the child's 
body, mind & spirit; also gives 
support to the family 

 

 begins when illness is diagnosed & 
continues even if child receives 
treatment directed at the disease 

 

 evaluate & alleviate a child's 
physical, psychological & social 
distress 

 

 requires a broad multidisciplinary 

approach that includes family & 

makes use of available 

community resources 

 can be successfully implemented 

even if resources are limited 

 can be provided in tertiary care 

facilities, in community health 

centres & children's homes 



smaller numbers of dying children means 

less professional expertise 

under representation of children in PC protocols 

heterogeneity of illnesses, many rare, requires 
the involvement of many disciplines & specialists 

many children have genetic diseases so may be 
more than one affected child in a family 

 

Curr Probl Pediatr Adolesc Health Care. October 2005 

 

Pediatric Palliative Care vs. Adult 



Key Components 
 

 

1. Comfort 

2. Interpersonal relationships 

3. Emotional support 

4. Social support 

5. Spiritual support 

 



In CPC we cannot claim to protect the 

quantity of a child’s life but can claim to 

protect the quality of a child’s life & relieve 

suffering.  

 

In my opinion there can be few things more important 

or more valuable in life than to relieve the suffering of 

a child and to help the child live the life they have as 

fully as possible. 

 



Quality Palliative Care 
 
Timely 

 right patient & time 

Patient centered 

 based on goals & preferences 

Beneficial 

 safe, positive influence on process & outcomes 

Accessible & equitable 

 accessible to all in need 

Effective 

 evidence based 

Efficient 

 meets the needs of the patient 



Role of Palliative Care 

Primary Care Palliative 

Care 

Primary Care 

Palliative Care 

Comprehensive Care 

Primary Care 

Palliative Care 
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Definitions & Statistics 

 
Neonate:   Birth to 28 days 

 Infant:    Birth to 1 year old 

Child:     1 to 12 years old 

Adolescent:  12 to 19(24) years old 

 

half of childhood deaths are in the first year of life 

half of infant deaths occur as neonate (first month) 



Causes of Death 

All Infants 

1. Congenital malformations 

2. Short gestation/LBW 

3. Sudden Infant Death Syndrome 

4. Maternal complications 

5. Complications of placenta, cord, or membranes 

6. Accidents/unintentional injury 
 

www.nhpo.org, Facts & figures on Pediatric Palliative Care and Hospice 

http://www.nhpo.org/


Causes of Death 

Infants with Complex Chronic Conditions 

1. Cardiovascular (32%) 

2. Congenital / genetic (26%) 

3. Respiratory (17%) 

4. Neuromuscular (14%) 
 

www.nhpo.org, Facts & figures on Pediatric Palliative Care and Hospice 

http://www.nhpo.org/


Causes of Death  

Children 1-19 

1. Accidents 

2. Assault 

3. Malignancy 

4. Suicide 

5. Congenital malformations, deformations 

6. Chromosomal anomalies 

7. Heart disease  

8. Cerebrovascular diseases 
 

 

 



Causes of Death 
Children 1-19yr with Complex Chronic Conditions 

1. Malignancy (43%) 

2. Neuromuscular (23%) 

3. Cardiovascular (17%) 

 



Nursing is primarily assisting the individual in 

the performance of those activities 

contributing to health and it’s recovery or to 
a peaceful death. 

Virginia Henderson, 1959 





 

 

 

Clinic 

Consultation Service 

Respite 

Home 

School 

Primary Care Physician 

Child and Family 

Interdisciplinary Team of Health Care 

Professionals 

Home Care 

Community 

Therapy programs 

Specialty clinics 

Inpatient Services 

PALLIATIVE CARE TEAM FOR CHILDREN AND FAMILIES 

Care coordination 

across settings 

Inpatient Palliative Care Unit 

ICU 



PAIN 



Pain is the main symptom that leads people 

to seek healthcare. 

Pain imposes its presence, requiring that 

one attend to it.  

 
For those who experience pain it is not an 

objective measurable entity, as it might appear in 

the scientific literature, but has the capacity to 

enter the very fabric of the body & destroy the 

familiar, taken-for-granted being in the world. 



One of the most challenging symptoms 

in PPC is Pain Management 

pain management is an integral part of nursing 

have the responsibility to effectively manage child 

effective pain management has a holistic 

approach 

key is to have a regimen that is safe, practical & 

feasible in both the hospital and home setting 

nurses must have critical working understanding of 

pain mechanisms to be an effective team member 

 



Pain is a complex multidimensional construct requiring a 

competent Interprofessional team. 

Core members of any pain team consist of an experienced 

medical doctor specializing in pediatric pain & palliative care as 

well as a qualified nurse in the same specialized domain.  



What is Pain? 



References to pain and interventions date back 

and are recorded in the book of Genesis 

historically how people viewed the 

mechanisms of pain influenced the strategies 

to treat pain 





Messages from the peripheral 

afferent sensory fibres are 

transmitted to contralateral spinal 

cord then along axons of the 

spinal cord neurons to the brain. 

Sensory information is received & 
processed by the higher centres in 
the brain (thalamus, cerebral 
cortex) & the individual perceives 
pain. 

PAIN IS  

AN OUTPUT 



Gate-Control Theory of Pain 



 

 
 
 
 
 

According to Melzack and Wall 

(1965), they propose that a neural 

mechanism in the dorsal horns of 

the spinal cord (Laminae) act like 

a gate which can increase or 

decrease the flow of nerve 

impulses to the brain 



Somatosensory Pathways 

 projection neurons send information 
to SS cortex via thalamus (VP) 

 location & intensity of the painful 
stimulus  

 other neurons engage cingulate & 
insular cortices via brainstem (PB & 
amygdala) 

 affective component of the pain 
experience 

 ascending information also 
accesses neurons of the RVM & 
midbrain PAG 

 engage descending feedback 
systems that regulate the output from 
the spinal cord 



Pain is a Psychological Event 



We must define pain so that we can 
understand & measure the unique & 

personal perception. 

 

IASP:    Mind – Body – Spirit 

McCaffery: The only expert on pain is the   
     person experiencing it. 



Pediatric patients seldom need 

medication for the relief of pain. 

They tolerate discomfort well. 

The child will say he does not 

feel well, or that he is 

uncomfortable or that he wants 

his parents but often he will not 

relate his unhappiness to pain. 
Swafford & Allan. 1968; p133 





Most, if not all pain could be 

relieved if we implemented 

existing medical knowledge & 

treatments… There is a treatment 

gap; it is the difference between 

what can be done, & what is 

done. 



The focus on management of pain must 

be broader than just the medical 

management of disease & show more 
understanding of the importance of 

adequate analgesia and psychosocial 
and spiritual support. 
 



Approach to Assessment 

 Understanding of illness, prognosis 
& treatment options 

 Identification of family-centred 
goals of care 

 

 

 

 Pain/Other Symptom assessment 

 

 Social, Cultural & Spiritual 
assessment 

 Transition of care 

 

Adapted from Weissman D. Arch Int Med 1997;157 

• Does the child & family understand the current 

illness, prognostic trajectory & treatment options? 

• What are the goals of care identified by the child & family? 

• Are treatment options matched to informed family-centered 

goals? 

• Has the child & family participated in an advance care 

planning (ACP) process? 

• Has the child & family completed an ACP document? 

• Are there distressing physical or psychological 

symptoms? 

 

• Are there significant social or spiritual concerns 

affecting daily life? 

• What are the key considerations for a safe & 

sustainable transition from one setting to another? 



Assessing Pain/Other Symptoms 

 accurate history & assessment 

 

 identification of cause 

 

 communication 

 explanation 

 establish goals 

 

 implementation of therapy 

 regular review & modification 

 assessing psychological symptoms 
is often an extension of exploring 
emotional & spiritual issues 

 encourage child & family interaction to 
reduce psychological distress 

 support family to distinguish what they 
can & cannot control i.e. disease 
progression vs. helping their child find 
comfort 

 explore emotional components & 
meaning of symptom 

 assess the impact on child & family 

 assess the quality of life of child & 
family 



Pain Assessment 

 location 

 quality 

 frequency 
 intermittent vs. continuous 

 duration  

 intensity 
 measurement tools 

 temporal relationships 
 rest vs. activity 

 nocturnal 

 precipitating/relieving factors 



Measurement Tools 

 self-report best measure 
 behavioural measures 

 infants & preschool 

 children with developmental delay 

 

 biological measures are non-specific 
 tools validated for different age groups/cognitive ability 
 know at least one tool for each age group 

 FLACC scale – infants, pre-verbal 

 Faces Pain scale – 4 to 12yrs 

 Visual Analogue or Numerical Rating scale – > 8yrs 

 Non-communicating children 



FLACC Scale 
Categories Scoring 

 0 1 2 

Face  No particular expression or 

smile 

Occasional grimace or frown, 

withdrawn, disinterested 

Frequent to constant 

quivering chin, clenched 

jaw 

 

Legs Normal position or relaxed Uneasy, restless, tense Kicking, or legs drawn up 

Activity Lying quietly, normal 

position, moves easily  

Squirming, shifting back and 

forth, tense 

Arched, rigid or jerking 

Cry No cry (awake or asleep) Moans or whimpers; 

occasional complaint 

Crying steadily, screams 

or sobs, frequent 

complaints 

 

Consolability Content, relaxed Reassured by occasional 

touching, hugging or being 

talked to, distractable 

 

Difficult to console or 

comfort 

Each of the five categories (F) Face; (L) Legs; (A) Activity; (C) Cry; (C) Consolability is scored from 0-2 

Results in a total score from zero to ten 



Faces Pain Scale - Revised 



Non-communicating child 



FLACC Scale – Revised 

 improved reliability & validity for pain assessment 

in children with cognitive impairment 
 

Malviya et al. Pediatric Anesthesia 2006;16:256 



Revised-FLACC (r-FLACC) 

5 categories scored from 0-2, 
which results in a total score 
between 0 and 10: 

 (F) Face 

 (L) Legs 

 (A) Activity 

 (C) Cry 

 (C) Consolability 

 

Can be used for all non-verbal 
children  

 

 

 clinical utility of r-FLACC more highly 
rated that other tools for children 
with neurologically impaired children 

Voepel-Lewis et al 2008  

 additional descriptors validated in 
children with cognitive impairment  

 nurse can review descriptors with the 
parents 

 ask about additional behaviors that 
are better indicators of pain in their 
child 

 add these behaviors to the tool in the 
appropriate category 



Symptom Management 

PAIN 



Non-Pharmacological 

Methods 
Complementary and Alternative 
Treatments 



Non-pharmacological approaches 

should NEVER replace appropriate 

drug treatment. 



  Non-pharmacological categories 

Supportive – support and empower the child 
and family 

 

Cognitive – influence children’s thoughts 

 

Behavioral – focus on behavioral change 

 

Physical – affect sensory systems 



Supportive Methods 

Primary Goal 

intends to promote the good psychosocial care of 
children through family centered care 

  

 



Cognitive Methods 

Primary Goal 

intends to influence a child’s 

thoughts & images 

parents are often very skilled at 

using these approaches e.g. music, 

imagery 

other approaches i.e. hypnosis 

need training 



Behavioral Methods 

Primary Goal 

 

 intends to change behavior e.g. 

deep breathing, progressive 

relaxation 

 

 



Physical Methods 

Primary Goal 

 

 intends to affect sensory 

pathways e.g. touch, TENS 

(Tanscutaneous Electrical Nerve 

Stimulation) 



CPC  

Management after Assessment 

 
Dr Ross Drake 

Paediatric & Pain Medicine Specialist 

Starship Children’s Hospital 



Symptom Burden 

 

 mean no. symptoms / child (last week of life)  

11.1 ± 5.6  

 

ward     14.3 ± 6.1 

 intensive care    9.5 ± 4.7 (p<0.02) 

Drake R et al. JPSM 2003;26 



 Pain (all types) – 42% 

Feudtner C et al. Pediatr 2011;127(6) 

©2011 by American Academy of Pediatrics 

Symptom Prevalence 

 Other symptoms – paralysis, oedema, sepsis, sweating & dry mouth 



Prevalence in Cancer 
           Study Entry (n = 126)         Last Month (n = 164) 

___________________________________________________________ 

              %           % 

1. Pain     70.6     91.5 

2. Weakness   65.9     90.9 

3. Anorexia    47.6     67.7 

4. Mobility    46.0     61.0 

5. Weight loss   41.3     67.1 

6. Anxiety/Depression  40.5     45.1 

7. Constipation   38.1     58.5 

8. Nausea    37.3     58.5 

9. Vomiting     37.3     56.7 

 

Goldman A et al. Pediatr 2006;117(6)  



 

Developing a Framework 

 
“Focus is not the disease rather the 

impact of the disease on the child & 
their family” 



Assessment Framework 

 Understanding of illness, prognosis 
& treatment options 

 Identification of family-centred 
goals of care 

 

 

 

 Pain/Other Symptom assessment 

 

 Social, Cultural & Spiritual 
assessment 

 Transition of care 

 

Adapted from Weissman D. Arch Int Med 1997;157 

• Does the child & family understand the current 

illness, prognostic trajectory & treatment options? 

• What are the goals of care identified by the child & family? 

• Are treatment options matched to informed family-centered 

goals? 

• Has the child & family participated in an advance care 

planning (ACP) process? 

• Has the child & family completed an ACP document? 

• Are there distressing physical or psychological 

symptoms? 

 

• Are there significant social or spiritual concerns 

affecting daily life? 

• What are the key considerations for a safe & 

sustainable transition from one setting to another? 



Why Psychological? 

 children/adolescents with chronic illness 

 3x prevalence of psychiatric disorder  

 increases to 10x with CNS disorders 

 

 results in significantly  

 increased disability 

 worse disease outcome 

 poorer quality of life 



Affect on Family 

 

 healthy siblings of children with chronic illness 

 2x increase in risk of psychiatric disorder 

 

 parents have significant increase in depression & anxiety 

 50% prevalence 



Spirituality 

 an abstract and elusive term 
 

 “there is no doubt, among those who work with seriously 
ill children, that spirituality is an important dimension of 
the child’s experience” 

 

Davies B. J Pall Care 2002;18(1) 

 

 goal of spiritual care is to:  
 assist individuals to find meaning & purpose in life 

 to continue relationships 

 to transcend the self 



Where & When to Begin? 

 

Surprise Questions 



Ask Yourself? 

Would you be surprised if this child died:  

1. prematurely due to the life-limiting illness? 

2. within a year? 

3. during this care episode? 

4. Do you know what the child’s & family’s wishes 
are for the end of life? 

 

Relevant if answer “NO” to any question 



Opening the Conversation 

 

 

Has anyone had a discussion with you 

about what you would like to happen if 

your child becomes seriously ill? 



12 yr oldwith cancer 

 

 alveolar 
rhabdomyosarcoma 

 abdominal primary 

 widespread metastases 

 3rd relapse 

 

 no further oncology 
treatment options 

 

 Would you be surprised if this 
child: 

 died prematurely due to 
their life-limiting illness?  

      NO 

 

 within the year? NO 

 

 during this care episode?  

     YES 



Assessing Pain/Other Symptoms 

 accurate history & assessment 

 

 identification of cause 

 

 communication 

 explanation 

 establish goals 

 

 implementation of therapy 

 regular review & modification 

 assessing psychological symptoms 
is often an extension of exploring 
emotional & spiritual issues 

 encourage child & family interaction to 
reduce psychological distress 

 support family to distinguish what they 
can & cannot control i.e. disease 
progression vs. helping their child find 
comfort 

 explore emotional components & 
meaning of symptom 

 assess the impact on child & family 

 assess the quality of life of child & 
family 



Identification of cause(s) for pain 

 nociceptive pain 

 inflammation 

 infiltration or compression of soft tissue, solid organs, bone 

 obstruction of hollow viscera 

 stretching of fascia, organ capsules 

 

 neuropathic pain 

 peripheral mechanisms 

 central mechanisms 

 

 psychosocial/emotional 

 spiritual/existential 



Case – Assessment 

 aching, throbbing sensation of R 

groin 

 intermittent, frequent (x 10/day) 

 long duration (30 to 90min)  

 intensity 

 average 5/10; 

 range 4 to 8/10 

 aggravated by movement 

(flexion) & massage 

 partial relief from distraction, heat 

& paracetamol 

 

nociceptive pain 

inflammation 

infiltration or 

compression of soft 

tissue and/or bone 



Expanding Assessment 

 Understanding of illness, prognosis 
& treatment options 

 Identification of family-centred 
goals of care 

 

 

 

 Pain/Other Symptom assessment 

 

 Social, Cultural & Spiritual 
assessment 

 Transition of care 

 

Adapted from Weissman D. Arch Int Med 1997;157 

• Does the child & family understand the current 

illness, prognostic trajectory & treatment options? 

• What are the goals of care identified by the child & family? 

• Are treatment options matched to informed family-centered 

goals? 

• Has the child & family participated in an advance care 

planning (ACP) process? 

• Has the child & family completed an ACP document? 

• Are there distressing physical or psychological 

symptoms? 

 

• Are there significant social or spiritual concerns 

affecting daily life? 

• What are the key considerations for a safe & 

sustainable transition from one setting to another? 



Nasty solid tumour relapse 

1. Does the child & family understand 
the current illness, prognostic 
trajectory & treatment options? 

 understand cancer not curable 

 see a long future ahead 

 researching potential Phase 1 trials 

 

2. What are goals of care identified by 
the child & family? 

 enrolment into Phase 1 trial 

 not considering anything beyond this 

3. Are there distressing physical or 
psychological symptoms? 

 groin & jaw pain 

 nausea / vomiting 

 anorexia / weight loss 

 proptosis 

 fatigue +++ 

4. Are there significant social or spiritual 
concerns affecting daily life? 

 father spending more time at work than usual 

 small, closely-knit community 

 a lot of practical support 

 supported by local church 

 family cat stays close to girl 

 



Symptom Management 

 

MORE THAN PAIN 
  

  

  

  
  

  
  



Managing Pain 
Don't forget psychological & physical techniques 



Methods 

 supportive 
 support & empower the child & 

family 

 

 cognitive 
 influence children’s thoughts 

 

 behavioural 
 change behaviours 

 

 physical 
 affect sensory systems 

 
 family-centred care, information, 

empathy, choices, play 

 

 
 distraction, music, imagery, hypnosis 

 

 
 deep breathing, relaxation 

 

 
 

 touch, TENS 



Non-opioid for mild pain 
± Adjuvant 

Opioid for moderate to severe pain 
± Non-opioid 
± Adjuvant 

Freedom from pain 

Pain persisting or increasing 

1 

2 

PAIN 

WHO Ladder 



Pharmacological Management  

 

Step 1 WHO Ladder 



Paracetamol 

 central action 

 inhibits prostaglandin synthesis in 

the hypothalamus 

 blocks spinal hyperalgesia 

 

 mediated by substance P & NMDA 

receptor 

  prodrug – indirect activation of CB1-R 
Bertolini et al 2002 Curr Med Chem 

Zygmunt et al 2000 Eur J Pharmacol 



Pharmacological Management 

 

Step 2 WHO Ladder 



Opioids and Pain 

 in severe or persistent pain 
 endogenous opioids are released by 

interneuron's in dorsal horn 

 bind to opioid receptors 

 G-protein activation 

 inhibition of pre-synaptic release of 
glutamate 

 

 prevents transmission of 
information to higher centres 

 

Pain reduction  



What drug & dose should we start? 
Weight 22kg 



Prescribing Opioids 

 commence opioid (morphine) by weight of child 

 0.2 to 0.5 mg/kg/DOSE (weight 22kg = 5mg) q4h regularly 

 same dose as rescue dose, up to every 1hr 

Rule of thumb – 1/5th to 1/10th of daily dose 

 

 over 48h averaged 3 rescue doses/DAY 

 increased to 7.5mg q4h (rescue dose increased to match) 

 

 over next 48h had no rescue doses 

 converted to SR formulation (20mg BD ~ 7.5mg x6)  



Regular vs. Rescue 

 regular dose 

 to keep the pain away 

 

 rescue dose 

 to treat pain if it happens 

ensures analgesia available to child on regular medication 

provides some measure of child’s requirement for additional 

analgesia 

allows rational & safe titration 



Titration 

Select dose 

Prescribe regular 

& breakthrough 

Wait for 48h 

Review to calculate 

new requirements 



Paracetamol & Opioids 

 post operative paracetamol opioid-sparing 

 doses used were 40-60mg/kg/DOSE  excessive in PC context 

Korpela et al 1999 Anaesth 

 double blind RCT, cross-over design (n = 30) 

 adults on opioid with stable cancer pain (level < 5)  

 no difference in week with paracetamol & week with placebo 

Axelsson & Borup 2003 Pall Med 

 prospective, inpatient cancer pain treatment (n = 224) 

 median age 9yr 

 pain scores higher & adverse effects more frequent with combination therapy at 
Step 2 

Zernikow B et al 2005 EJP 



Maintenance 

 

 1mo later develops 

worsening (R) leg pain 

 groin nodes have enlarged 

but not significantly 

 pelvic mass relatively 
unchanged 

 has been refusing oral 

medication 

 

 pain now continuous & 

more intense 

 average 7/10 

 range 6 to 9/10 

  

 converted to iv morphine 

& settles on 30mg/DAY 



Route? 

 simplest, most effective & least painful route 
 oral preferred 
 

 acceptability determined by 
 palatability, tablet size, solution volume, frequency of administration 
 

 oral route not acceptable when child 
 prefers a different route 

 actively vomiting 

 unable to comply 

 have a significant GI or swallowing dysfunction 

 experiencing pain crisis 



Rapid escalation over 2wk 

 

 background 

 30mg to 300mg/DAY iv 

 

 rescue 

 needing  10 doses/DAY 
(30mg/DOSE) to get partial 

relief for 2hr 

 

Unresponsive pain 

 

Tolerance  

vs.  

Neuropathic pain 



Tolerance 

 

 no disease progression 

 

 mild increase in groin 

nodes 

 insignificant change in 

pelvic mass 

 chronic opioid use can lead to 
progressive decline in potency 

 efficacy and/or duration of action  

 dose increases to maintain same 
analgesic response 

 well documented in non-
malignant acute & chronic pain 

 

 present in 7% of children with 
cancer pain requiring opioid 
substitution  

Drake R et al 2004 JPM 



Features 

 develops quicker in opioids 
with shorter t½  

 

 applies to some opioid 
adverse effects 

 nausea & vomiting, sedation, 
resp. depression 

 not constipation 

 

 resolves slowly after 
withdrawal of opioid 

 mechanisms not fully 
understood 

 numerous & complex 
physiological adaptations 

 

 adaptation at different levels  

 neural network 

 opioid receptor 

 role of receptor 
heterodimerization 

 role of β-Arrestin 2 
 

Rozenfeld et al 2007 The Scientific World 



Opioid Substitution 

Cross-tolerance 

 complete 

 when opioids act at same 
receptor implying identical 
receptor mechanism  

 codeine vs. morphine 

 incomplete  

 suggests differences in 
receptor action 

 methadone, oxycodone, 
buprenorphine vs. morphine 

 explains opioid substitution 

 

 aim to allow different 
receptor activation 

 can require 30% or more 
reduction in OME dose 

 

 place for use of adjuvant 
agents 



Opioid OME dose Receptor Action 

Morphine 1  (MOR)-agonist 

weak  (KOR) &  (DOR)-agonist 

Fentanyl 100 – 200  

(150) 

MOR agonist 

(> access to brain  central receptors) 

Oxycodone 1 – 2  

(1.5) 

MOR agonist 

KOR agonist 

Buprenorphine 60 partial -agonist 

ORL1-agonist 

KOR antagonist 

DOR antagonist 

Methadone 2 - 20+ MOR agonist 

DOR agonist 

NMDA-antagonist 



Methadone 

 action – MOR, DOR, NMDA-R antagonist  

 potency  

 similar to morphine as single oral dose; 1:1 to 1:2 

 increases with repeated doses 

median dose ratio 11.2 

 ratio changes with higher doses of morphine 5.4 to 16.8 

Lawlor. Cancer 1998 

up to 60+ in small case series in children 

Davies D. Pall Med 2010  



Requiring 600mg iv morphine 
What dose of Oxycodone should be introduced? 



Case – Opioid Substitution 

 start by finding total oral 
morphine equivalent daily dose 
(MEDD) 

 MEDD = 1200mg 

 background 600mg (300mg iv = 
600mg oral) 

 rescue 300mg (300mg iv = 
600mg oral) 

 

 change to oxycodone = 2:1 
conversion  

 MEDD 1200mg = 600mg oral 
oxycodone 

 

 account for cross-tolerance – 
reduce by 25-30% 

 30% of 600mg = 180mg 

 

 prescribe background & rescue 
dose 

 background 420mg/DAY oral = 
210mg/DAY (200mg) iv 
oxycodone 

 rescue remains 1/5th to 1/10th  
20-40mg/DOSE q1h/prn 



Time passes 

 1 month later community 

team concerned she is 

depressed 

 “taken to bed” 

 no enjoyment from anything 

 sleeping poorly 

 

 cachexia, anorexia & fatigue 

 managed by life-style 

changes 

 bilateral shooting pains in 

legs 

 bowels not opened for 2 

weeks 

 no urine passed for 2 days 

 absent lower limb reflexes 

 

MRI confirms L2 spinal cord 

compression 



Neuropathic Pain 

 peripheral mechanisms 

 inflammatory response 

 peripheral sensitisation 

 

 central mechanisms 

 inflammatory response 

 central sensitisation 

 excitatory neurotransmitters 

 loss of inhibition 

 memory & plasticity 



Normal Sensation 

Woolf. Pain 2011;152:S2 



Nociceptor Activation &  

Peripheral Sensitisation 

 chemical mediators 

sensitize peripheral 

nociceptors 

 lower activation threshold 

 

 increased response to 

noxious stimuli within area 

of injury 

 primary hyperalgesia 



Central (Spinal Cord) Sensitisation 

 

 

1. NMDA/Glutamate 

mediated signalling 

 

2. Disinhibition 

 

3. Microglial activation 

Mechanisms 



1. NMDA-R mediated signaling 

 activated C & Aδ nociceptors 

release excitatory NT onto output 
neurons of the superficial dorsal horn 

(red) 

 

 normally silent NMDA glutamate-R in 

postsynaptic neuron can now signal 

 ↑ intracellular Ca++ activates host of 

calcium dependent signaling 

pathways 

 

 ↑ excitability of output neuron & 

facilitate transmission of pain 

messages to brain 



2. Disinhibition 

 normal 

 interneurons (blue) provide inhibition by continuous release of 

GABA and/or glycine to ↓ excitability of output neurons & 
modulate pain transmission 

 

 with injury inhibition can be lost = hyperalgesia 

 loss can also enable non-nociceptive (Aβ) afferents to 

engage pain transmission so innocuous stimuli are 

perceived as painful = allodynia 



3. Microglial Activation 

 nerve injury promotes release of ATP & fractalkine 

(chemokine) that stimulate microglial cells (purple) 

 activation of purinergic receptors on microglia results in 

release of brain-derived neurotrophic factor (BDNF) 

 promotes increased excitability & enhanced pain in response to 

both noxious (hyperalgesia) & innocuous (allodynia) stimulation 

 activated microglia also release a host of other cytokines i.e. 

TNFα, IL-1β, IL-6 that cause inflammation & contribute to 

central sensitisation 



Adjuvant Agents 

 tricyclic anti-depressants 

 

 anti-epileptics 

 

 NMDA-R antagonists 

 

 2-adrenoceptor agonists – clonidine 

 

 NSAID 



Principles 

 choose medication based 
on balance of intended 
effects & side effects 

 

 child & family to have a 
good understanding of 
what to expect 

 

 start low, go slow 

 increase dose until 

 analgesia achieved 

 therapeutic drug levels 
obtained 

 side effects are 
unmanageable 

 try each drug for long 
enough 

 may require several weeks to 
reach maximum efficacy 



Anti-depressants 

 tricyclic anti-depressants 

 action independent of 

anti-depressant effect 

 ↑ descending inhibitory 

pathway action 

 analgesia usually within 

days 

 best evidence for 

amitriptyline 

 

 selective serotonin 

reuptake inhibitors 

 TCA’s contra-indicated 

 concomittant depression, 

anxiety disorder 



Potential interaction with SSRI 

 increased risk of serotonin syndrome 

 rapid onset 

 

 described as a clinical triad 

 cognitive effects  

 headache, agitation, hypomania, mental confusion, hallucinations, coma 

 autonomic effects 

 shivering, sweating, hyperthermia, hypertension, tachycardia, nausea, diarrhoea 

 somatic effects  

 myoclonus / muscle twitching, hyperreflexia (clonus), tremor  



Anti-epileptics 

“Persistent pain should be considered as a 

disease state of the nervous system, not 

merely a symptom of some other disease 

conditions.” 
 

Basbaum. Reg Anesth 1999;24:59 



 Actions of Anti-epileptics 

 similar mechanisms between seizures & pain propagation 
 prolonged activation of the Na+ channel 

carbamazepine, phenytoin, lamotrigine, topirimate, valproic acid 

 

 prolonged activation of the Cl- channel through GABA receptor 
vigabatrin, topirimate, valproic acid 

 

 prolonged activation of the Cl- channel as direct effect  
barbituates, benzodiazepines 

 

 Ca++ channel modulation 
gabapentin 



NMDA-R Antagonists 

 ketamine is a non competitive inhibitor 

 many other channel interactions 

 dissociative anaesthetic 

 activates limbic system & depresses cerebral cortex 

 

 2 enantiomers – S (+) & R (-) 

 + isomer  

 4x more potent as an analgesic 

 2x as potent as racemic mixture 

 less undesirable effects – anxiety, tiredness, cognitive impairment 

 commercially available preps contain equal concentrations 



Burst Therapy 

 

 short course can give long term benefit in adult with 

cancer 

 continuous iv infusion (100mg/24h for 2 days) repeated 1 mo 

later reduced opioid need by 70% 

 severe intractable pain (100-500mg/24h for 3-5 days) relieved 
pain in 50% for 4 wks to 2 mo 



Case – Response 

urinary catheter 

relief of bladder spasm 

enema cleared rectum 

tenesmus resolved 
 

add ketamine – start at 60mcg/kg/hr (weight 15kg) 
& increase q6h to 300mcg/kg/hr 

commenced on 25mg/DAY & moved to 50mg/DAY  

morphine reduced by 50%  



Beyond Step 2 

 

no response to 

ketamine infusion 

 in crisis with severe, 

unrelenting pain 

 

 

What options are there? 



Interventional Procedures 

 limited role for interventions 

  peripheral, epidural or intrathecal blocks 

  cordotomy, spinal decompression  

  prolonged anaesthesia 

 

 when? 

  inadequate relief from maximized medication 

  adequate pain relief but intolerable side effects 



Epidural 

 admitted for epidural 

 good control & resolution of allodynia with bupivicaine / fentanyl 

/ clonidine 

 

 morphine infusion on slow wean  

 rescue doses effective 

 

 resited after 3wk for excessive leakage 



Abdominal Pain 

 unresponsive to morphine & epidural manipulation 

 

 opioid substitution 

 125mg/DAY iv morphine converted to methadone by iv titration 

to effect 

7.5mg over 30min for control 

 

 10mg/DAY infusion  good control 



OR 



Somatosensory Pathways 

 projection neurons send 
information to SS cortex via 
thalamus (VP) 
 location & intensity of painful stimulus  
 

 other neurons engage cingulate & 
insular cortices via brainstem (PB & 
amygdala) 
 affective component of pain 

experience 
 

 ascending information also 
accesses neurons of RVM & 
midbrain PAG 
 descending feedback regulating 

output from spinal cord 



Emotional Brain 

Olfactory bulb not part of limbic system but limbic system 

overlaps with entire rhinencephalon = why smells can trigger 
feelings & associations with distant past   



Psychological Symptoms 

Cancer (n = 159) 

                 % 

1. Lack of energy   49.7 

2. Pain     49.1 

3. Feeling drowsy   48.4 

4. Nausea    44.7 

5. Cough     40.9 

6. Lack of appetite  39.6 

7. Feeling sad    35.8 

8. Feeling nervous   35.8 

9. Worrying    35.4 

10. Feeling irritable  34.6 

Collins JJ. JPSM 2000;19(5)   

Non-malignancy (n = 24) 

 

             % 

 

1. 1. Pain     58.3 

2. 2. Psychological distress 29.2 

3. 3. Seizures    29.2 

4. 4. Swallowing difficulties 25.0 

5. 5. Cough    20.0 

6. 6. Excessive sweating  12.5 
 

Hunt A. Dev Med Child Neurol 1990;32 



PPC & Cancer 
           Study Entry (n = 126)         Last Month (n = 164) 

________________________________________________________ 

                                %       % 

1. Pain            70.6   91.5 

2. Weakness          65.9   90.9 

3. Anorexia          47.6        67.7 

4. Mobility          46.0        61.0 

5. Weight loss          41.3        67.1 

6. Anxiety/Depression 40.5        45.1 

7. Constipation    38.1        58.5 

8. Nausea          37.3        58.5 

9. Vomiting           37.3        56.7 

 

Goldman A et al. Pediatr 2006;117(6)  



Depression 

 

 MRI shown & explained to parents who then talk to 

daughter about disease not being curative 

 first time this has happened 

 

 “depression” resolves overnight & pain requirements  

significantly following talk 

 not just anaesthesia from compression 



10 days later died peacefully, 

without pain, at home 



Pain as a Biopsychosocial Phenomenon 

Cognitive therapies 

Functional restoration 

Opioids 

Co-Analgesics 

Neural-
augmentation 

Ablative Surgery 

Pain Behaviors 

Suffering 

Pain Perception 

 Nociception 

Antidepressants / 
Psychotropics 

Opioids 

Relaxation 

Spiritual 

Local blocks 

NSAIDS 

Opioids 

Surgery 

Physical modalities 

Loeser & Cousins. Med J Aust 1990;153:208 



Changes with Sensitisation 

Cognitive therapies 

Functional restoration 

Opioids 

Co-Analgesics 

Neural-
augmentation 

Ablative Surgery 

Pain Behaviors 

Suffering 

Pain Perception 

 Nociception 

Antidepressants / 
Psychotropics 

Opioids 

Relaxation 

Spiritual 

Local blocks 

NSAIDS 

Opioids 

Surgery 

Physical modalities 

Loeser & Cousins. Med J Aust 1990;153:208 

XXXXXXXX 

Central 

Sensitisation 

XXXXXX 

XXXXXX 

XXXXXXXXXXX 



Pain is a complex multidimensional construct 

requiring a competent inter-professional team. 






