The Challenge of Children's Pain

I. Introduction


A. Historical perspective



1. Pediatric pain has been undertreated for far too long! Even in recent reports, children are 




receiving inadequate (or no!) analgesia, even for obviously painful conditions such as fractures 




and fracture realignment. Why aren't children being treated appropriately?




a. Small children are preverbal - and don't sue. Difficulties in assessing pain and suffering in





preverbal children remain significant barriers to adequate treatment.




b. Small children can be physically restrained (papoose boards shouldn't exist - but they still do!)




c. Practitioners in the past have sometimes assumed that children - particularly infants - do not 





feel or recall pain in the same way or to the same degree that adults do. THIS IS A MYTH!



d. Use of narcotics, sedatives, and anesthetics in children often makes medical staff nervous - not 





only because many of the drugs have not been as extensively studied in children as in adults 





but because children themselves make many caregivers uncomfortable.




e. When children present emergently, they are rarely fasted, and concern about aspiration makes





caregivers reluctant to use analgesics or sedatives.




f. At presentation with new pathology, the child may well be a diagnostic challenge, and 





caregivers may be reluctant to mask symptoms or severity of the problem with meds.




g. Pediatric pain management can be time-consuming, particularly if the child is critically





unstable or the practitioner is overwhelmed with multiple priorities.



2. Why treat pain?




a. It's the only humane approach; even if they don't talk (or sue), they can still suffer.




b. They'll never trust medical people again. In fact, psychological effects can be profound and 





long-lasting, and they may greatly complicate the child's subsequent care.





1). Newborns who undergo multiple procedures without adequate analgesia may have 






hyperalgesia in later life. Some may even develop allodynia (a painful reaction to a






non-painful stimulus). 





2). Pediatric oncology patients who receive inadequate analgesia with their first invasive






studies (bone marrow evaluation, etc.) are much more likely to suffer severe pain






and require higher doses of analgesia with later procedures.




c. Pain has physiologically adverse effects; though it serves a protective mechanism in assuring 





that organisms try to avoid noxious stimuli, it can also cause negative effects. The stress 





response includes a surge of steroid and catecholamine production as well as increases in 





anti-diuretic hormone, and prostaglandins. Possible negative effects include:





1). Local vasoconstriction which interferes with wound healing





2). Hypertension (? IVH in preemies?)





3). Hyperglycemia





4). Interference with immune defenses





5). Electrolyte disturbances





6). Protein catabolism


B. Modern approach to pediatric pain



1. Acknowledges and attempts to assess children's pain, even when the children are too young or




handicapped to voice their suffering. JAHCO has deemed pain the "fifth vital sign" and 




mandates its routine assessment and management.



2. Attempts to assure comfort of ALL patients, even premature infants.



3. Utilizes multifaceted approach with both pharmacological and psychological techniques. Most




children's pain can be controlled, and it is imperative that caregivers do so.
II. Basic pain physiology


A. Defined, pain is "an unpleasant sensory and emotional experience associated with actual or potential 



damage, or described in terms of such damage." (International Association for the Study of Pain).


B. Pain is a defense mechanism: organisms benefit from responding to stimuli which, unnoticed or 



ignored, might result in damage.


C. Tissue injury results in release of mediators such as bradykinins, prostaglandins, substance P,



histamine, and serotonin. These mediators have local effects, and they also stimulate neurons which



convey pain sensations to the CNS. 


D. Nociceptors have nerve endings in the skin and multiple other sites, while their cell bodies are in 



dorsal root of the spinal cord. Subgroups of nociceptors include those with A fibers (which transmit



heat and pressure information rapidly) and C fibers (which are activated by many stimuli but 



transmit impulses relatively slowly). C fibers release substance P, which is the main pain transmitter; 



this release can be modulated by opioids. (Note that multiple other transmitters and controlling 



receptors also are present and active in C fiber terminals).


E. Pain sensations are carried to the CNS via several tracts, the most important of which is the 



spinothalamic tract. In the brain, there are multiple pathways for noxious impulse transmission, such 



that there is not site-specific mapping of pain in the cortex as there is for touch. 


F. Modification of pain perception.



1. Inhibitory interneurons in the spinal cord may modify transmission of pain impulses.



2. Naturally-occurring endorphins and other pain inhibiting mechanisms play a role in pain 




perception and tolerance. Medications which ameliorate pain are often effective as a result of 




their ability to activate specific receptors such as the opioid receptors. Multiple other receptors




and transmitters are also under study.



3. Therapeutic modulation of the system is possible at multiple levels, from local agents to 




techniques which block spinal transmission of pain to medications which interfere with central 




perception of pain. For extremely severe pain, agents which render the patient unconscious may 




be required (e. g., anesthetics for surgical pain). For intractable chronic pain, destruction of the 




neural pathways responsible for pain transmission may be the only successful option. (However,




neuropathic or other complex pain may render even this extreme option unsuccessful).


G. From a pediatric perspective, it should be noted that the peripheral/spinal neural synapses 



responsible for pain perception are fully developed by the beginning of the third trimester, while the 



central tracts are connected and myelinated by 24-30 weeks of gestation. Newborns have as dense



pain receptors in their skin as older individuals. Unfortunately, the inhibitory pathways which



help to ameliorate the pain experience are less well developed in newborns. The concerning result of



this is that neonates, especially prematures, may have a heightened perception of pain!

III. Psychology of pediatric pain


A. Plays a significant role in the pain experience; terror can dramatically exacerbate physical pain.


B. Newborns and young infants do not intellectually anticipate or dread pain, but they can be sensitized 



to it by multiple painful procedures: infants who have undergone multiple heelstick samples develop



a stress response to subsequent skin cleansing and have more adverse responses to subsequent 



venipuncture undertaken for PKU.


C. Children learn to dread pediatric visits because of the multiple immunizations now recommended.


D. Young children may perceive pain as punishment for imagined sins, or they may imagine that 



medical procedures will cause true injury.


E. Helplessness exacerbates the adverse response to procedures: being forcibly restrained by staff,



parents, or mechanical devices can be terrifying.

IV. Features of pain to consider in planning pain management


A. Temporal aspects



1. Short-term (often procedure-related: most of these are inflicted by the medical team!)




a. Blood-drawing




b. IV placement




c. Bone marrow studies




d. Lumbar puncture




e. Thoracentesis or chest tube placement




f. Paracentesis




g. Renal or liver biopsy




h. Abscess drainage




i. Wound cleansing and suturing




j. Fracture re-alignment




k. Circumcision




l. Endoscopy




m. Endotracheal intubation




n. Cardioversion



2. Intermediate duration 




a. NICU or PICU stay (especially if the presenting problem is painful- such as meningitis or





 trauma - or if intubation and ventilation prove necessary)





1). Newborns in the NICU setting routinely undergo multiple painful procedures per day, 






especially if they require oxygen, CPAP, or ventilator support. These procedures may 






include suctioning, IV placement, heelstick blood drawing, intubation, NG tube insertion,






and chest tube placement. There is persistent controversy about the optimal approach to 






newborn pain - other than limiting procedures when possible - as effects of chronic 






narcotic or sedative exposure in newborns are debated. However, there is growing 






acknowledgment that untreated pain in young infants may have long-lasting sequelae, 






and most nurseries are now beginning to use medications for acutely painful procedures. 





2). PICU patients may be more routinely treated with sedatives and analgesics, if only 






because they are more likely to be large enough to extubate themselves or otherwise






interfere with care if they are not medicated. Nonetheless, PICU patients still suffer






unnecessarily in some units.




b. Burns 





1). Children in burn units present some of the greatest management challenges, as burns






themselves are exquisitely painful, and they usually require regular dressing changes 






and other local intervention such as debridement. Skin donor sites are also painful, and 






children who require amputation may suffer from phantom limb pain. Particularly






problematic is that hyperalgesia is common among burn victims.





2). In addition, victims of serious burns must deal with the psychological burdens of 






terrifying memories, disfigurement, separation from family members (whose visits may 






be limited and who are usually required to gown and glove in order to minimize 






infectious risks), and possible permanent sequelae of their injuries. Added to these unique 






problems are all the usual unpleasant aspects of any ICU stay, including sleep 






deprivation, loss of control, and "ordinary" noxious procedures such as suctioning.





3). Management of burn victims is beyond the scope of this discussion. However, it is






strongly recommended that a team approach be offered to these patients, who truly need






the combined input of a pain expert as well as child life, social work, OT, PT, and rehab






specialists in addition to surgeons, nurses, and RTs.




c. Major surgery or injury (e. g., multiple fractures)





1). Post-op and post-injury pain management is essential for the child's physical and






psychological recovery. It is especially imperative to assure analgesia when a child






is being asked to get out of bed or undertake pulmonary toilet maneuvers such as






incentive spirometry. Even breathing quietly may be painful if the child has had a






major thoracic or abdominal procedure or injuries to his trunk, particularly if he has rib 






fractures or a chest tube is in place.





2). Given that these patients' pain is moderate to severe and is likely to last for days, 






consideration should be given to continuous or PCA analgesia or to scheduled rather






than prn dosing.





3). Ongoing guidance must be given to family caregivers once the child is ready for 






discharge, as parents must assume the primary role in both controlling pain and






promoting return to normal activities.



3. Long-term or recurrent pain (malignancy, rheumatic disease, sickle cell disease, neuropathic or 




other chronic pain syndromes) is beyond the scope of this discussion. It is best managed by a




full pediatric pain team.



4. Terminal pain in a child with fatal illness is also not to be discussed here, but like chronic pain, it




should ideally be managed by a team of specialists (usually pediatric hospice staff).


B. Severity (both anticipated and actual pain as perceived by the patient)


C. Extent



1. Superficial versus deep: topical agents may be of benefit for superficial pain.



2. Limited site (may be amenable to regional therapy) versus extensive involvement


D. Psychological aspects



1. Fear and dread are most likely in a child old enough to anticipate pain, particularly if he has had 




prior negative experiences or is too immature to appreciate the necessity of the procedure. 



2. Fear may also increase the physical pain as a result of movements or muscle tension which make 




accomplishment of procedures more difficult and prolonged.



3. Likely need for future painful procedures should be considered (e. g., child with malignancy).

V. Assessing pediatric pain


A. Children <3 (especially infants) or those with neurological impairments present the biggest challenge.



1. Though some 1-3 year olds have words for pain ("owie" or "boo-boo"), they cannot usually 




give good indications of severity, quality, or precise location of pain.



2. Behavioral and/or physiological assessments are the only means of assessing pain in young




children or patients with developmental delay.



3. Anxiety and factors other than pain may be reflected in such assessments.



4. External assessment may underestimate actual pain experience; some children with severe pain 




become withdrawn and less active rather than screaming or crying.


B. Children 3-8 years of age can be shown the face scale or a color intensity scale.


C. Children > 8 years who are not unconscious or developmentally delayed can generally report pain 



with the same scales used by adults. 


D. All verbal children should be asked about their pain. However, some may not admit to pain or request 



analgesia (even if the pain is significant) if they believe that their parents don't want them to have it, 



that need for medication is a sign of cowardice, or that it will be administered by a painful injection.


E. Specific scales



1. Neonatal/Infant Pain Scale (NIPS); note that other neonatal scales also include other physiological 




measures such as changes in heart rate, blood pressure, or saturation.

	Pain Assessment
	Score

	Facial expression

0
Relaxed muscles

Restful face, neutral expression

1
Grimace



Tight facial muscles, furrowed brow, chin, jaw
	

	Cry

0
No cry



Quiet, not crying

1
Whimper


Mild moaning, intermittent

2
Vigorous cry


Loud scream; rising, shrill, continuous (Note: a silent cry








may be scored if baby is intubated but has obvious








mouth and facial movements of crying)
	

	Breathing patterns

0
Relaxed



Usual pattern for this infant

1
Change in breathing
Retractions, irregular, faster than usual, gagging, or







breath-holding
	

	Arms

0
Relaxed/restrained
No muscle rigidity; occasional random arm movements

1
Flexed/extended

Tense, straight arms; rigid and/or rapid extension/flexion
	

	Legs

0
Relaxed/restrained
No muscle rigidity; occasional random leg movements

1
Flexed/extended

Tense, straight legs; rigid and/or rapid extension/flexion
	

	State of arousal

0
Sleeping/awake

Quiet, peaceful sleep or alert, random leg movements

1
Fussy



alert, restless, and thrashing
	




2. FLACC (for children age 2 months to 7 years)

	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


words; distractable
	Difficult to console or 


comfort




3. Wong-Baker Faces scale (illustrations) or Oucher scale (photographs which are available in




different ethnic version) can be used by children old enough to understand the need to express 




their pain with a symbolic facial expression (usually 3 years and up).
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4. Poker Chip Scale may allow young children to express their pain in visible increments, "pieces of 




hurt", where they are asked to choose up to 4 poker chips to quantify their pain.



5. Visual analog pain scale can be used by children old enough to understand the concept of 




gradation of pain. Addition of color to the scale may promote its utility with some children.


F. If assessment is uncertain, therapeutic trial of analgesia or comfort measures is indicated


G. Note that parents and other caregivers also need instruction in assessment of pediatric pain if



they are to use analgesia effectively in the home environment. Studies suggest that family 



members frequently fail to treat their children's post-op or post-fracture pain at home, and part



of the reason is surely that they have no good way to assess a young child's pain. One scale which



has been developed for use at home is the Parental Post-operative Pain measure (see appendix).

VI. Approaches to pediatric pain: nonpharmacological measures

A. Psychological support should be provided if time permits and the child is old enough and 



neurologically intact enough to benefit from them. 



1. At the least, compassion is mandatory for any suffering child! Never hesitate to express sympathy, 




and do not urge a child to be "big and brave" or otherwise imply that he should keep quiet in the




face of pain or fear. Recall also that even preverbal infants respond to a soothing voice and 




touch; we talk to our animals and our own babies; why not talk to infant patients?



2. A verbal child deserves explanations of what will be done and why it is necessary. Be as




reassuring as possible, as a terrified child may not know that a bloody wound which requires 




suturing is not necessarily life-threatening. 



3. DO NOT tell a child that a procedure will be painless if it won't, or he will lose all trust in the




medical team. However, he can (and should) be reassured that the staff will do everything 




possible to minimize his pain and that the pain WILL improve with time and therapy.



4. Control over some aspects of a procedure may benefit some children. If choices can be honored




(which of these veins should I try? which procedure should we do first?), children may tolerate




the intervention better. However, DO NOT offer impossible choices: in particular, never offer a 




chance to say no if the procedure will be undertaken whatever the child's opinion.



5. Set guidelines for the child: it's all right to cry but not to kick!



6. Summon any additional psychological support staff who can be found to help a child who has




suffered a devastating catastrophe; a conscious child who has survived a crash which killed both




of his parents needs all the TLC one can offer, even if his own injuries are minor.


B. Nonpharmacological approaches SHOULD NOT BE USED IN PLACE OF ANALGESICS in



a child who has genuine pain. However, they may be useful adjuncts. Additional measures worthy



of consideration include:



1. Parental presence can be of major benefit to both the child and the parents. However, it is essential 




to explain to the parents ahead of time what will happen and how they can help their child. In 




addition, parents should be allowed to opt out without guilt if they feel unable to participate.



2. Comfortable surroundings 




a. Assure privacy in a calm, quiet environment.; is there a secluded part of the ED in which the





child can receive care?




b. Child-friendly decor, including pictures or posters on the walls, stars on the ceiling, and 





colorful mobiles can help a child to relax.




c. Music can be a major calming influence and should be offered if possible.



3. Distractions




a. Toys, stuffed animals or dolls, storybooks, blankets, pinwheels, mobiles, and bubble blowing





equipment are appropriate for young children.




b. Video tapes, TV, computer games, and other distractors may benefit older patients



4. Child Life personnel can make a major contribution to the management of pediatric patients, both 




during procedures and during more extended hospitalizations. They are often the only members 




of the medical team who never have to inflict pain on the child, and they are also skilled in use of 




medical play, distractions, guided imagery, and other psychologically useful techniques.



5. Therapy animals truly are therapeutic for children who must endure a prolonged inpatient stay.




They may also be a source of comfort to children facing a frightening diagnosis such as 




malignancy.



6. Hypnosis may be of some benefit if the child is old enough and there is a skilled practitioner 





available.



8. Behavioral interventions such as progressive muscle relaxation, breathing exercises, and positive 




reinforcement (give the child a sticker after the ordeal is over!) may benefit some children.


C. Young infants and neurologically compromised children who cannot respond to formal psychological 



approaches can still benefit from:



1. Oral sucrose 




a. This is of benefit when administered in the mouth, even if the baby doesn't suck; it doesn't 





work when administered via NG, so the local or psychological effect must be important.




b. Dose is not well established, but reports have been of 0.05-2 mL of 24% sucrose; 





multiple smaller doses may be better.



2. Breast-feeding (if the baby need not be NPO) or even non-nutritive sucking on a pacifier can calm 




young infants.



3. "Kangaroo care" (skin-to-skin contact)



4. "Facilitated tuck: (keeping extremities flexed)



5. Swaddling



6. Limiting environmental stimuli (minimize light and noises)



7. Lateral positioning



8. Appropriate choice of bedding

VII. Approaches to pediatric pain: pharmacological measures

A. Note that knowledge of the specific agents as well as pediatric responses is required. Unfortunately, 



there are gaps in knowledge concerning use of many of the drugs in children.



1. "It is unacceptable that almost no potent analgesics have received approval from the Food and




Drug Administration for use in children." (Pediatrics, 108 (3):793-797, September, 2001) 



2. The available literature suggests that differences in metabolism require modification in dosing. 




Most agents have a prolonged half-life in neonates - for example, fentanyl is short-acting in most 




patients but has a half-life of 10 hours in newborns! In 2-6 year old children, however, more 




rapid metabolism may result from the increased liver/total body ratio; this means that such 




children may require more frequent dosing.



3. An additional factor for consideration in young infants (up to 2-3 months) is that reflex




responses to hypercarbia and hypoxia are immature. This results in increased risk of 




respiratory complications with opiates or sedatives.



4. Caregivers who use potent sedatives and analgesics must know the agents well, and they must also




assess the child who will receive them carefully.


B. Specific measures



1. Sucrose ingestion (as noted above, it may be more of a behavioral approach than a




pharmacological one, though sucrose is of course a medication). This is most effective in




newborns, but it may also be helpful in infants up to 6 months of age.



2. Local techniques




a. EMLA ("eutectic mixture of local anesthetics") is a mixture of 2.5% lidocaine and 





2.5% prilocaine.





1). EMLA should be used on intact skin and is relatively slow; it takes 60 minutes to 






penetrate to a depth of 3 mm and still longer to reach a maximum depth of 5 mm. 






(Maximal anesthesia is achieved at 2-3 hours!) Its effect may be prolonged for up to 






several hours after removal of the cream, which may be beneficial for some patients and 






procedures.





2). Iontophoresis (use of an electric current) may facilitate speed of achievement of effect 






(7-15 minutes for EMLA) as well as depth of analgesia. However, some children find the






current unpleasant. Numby uses iontophoresis with 2% lidocaine and dilute epinephrine,






but again, the tingling sensation is perceived as uncomfortable by some children.





3). Note that EMLA results in vasoconstriction which makes heelstick sampling more






difficult. At least in newborns, it also did not seem effective in controlling pain of






heelstick sampling, possibly because squeezing rather than needle puncture is a 






significant factor in the pain of heelstick blood drawing.





4). EMLA should not be used in children at risk for methemoglobinemia or who have






recently been on sulfonamide antibiotics or other drugs with potential to cause






methemoglobinemia.





5). Dose of EMLA: 1-2 gm per 10 cm2 of skin, applied under an occlusive dressing; 






maximum area of application:






a). 100 cm2 for children < 10 kg






b). 600 cm2 for children 10-20 kg






c). 2000 cm2 for children >20 kg




b. LMX (formerly called ELA-max) is 4% or 5% lidocaine cream with the lidocaine 





encapsulated in liposomes, which facilitates transport into tissues. The 4% cream is the





usually-used preparation; the 5% cream is suggested for anal or rectal procedures.





1). Can be used on intact skin and takes effect in 30 minutes. 





2). Available without prescription, which would permit parents to apply it before 






routine appointments for immunizations.





3). Significantly reduced risk of methemoglobinemia, since it does not contain prilocaine.





4). Dose of LMX: 1-2 gm per 10 cm2 of skin, applied under an occlusive dressing; 






maximum area of application:






a). 100 cm2 for children <10 kg






b). 600 cm2 for children 10-20 kg






c). 2000 cm2 for children >20 kg





5). ED protocols should include placement of LMX (or EMLA, if time permits) at the 






triage desk in any child likely to need blood drawing or IV placement unless 






immediately active agents are to be used; advanced placement of LMX or EMLA 






should facilitate assuring that analgesia has been achieved by the time of the procedure.




c. Tetracaine 4% gel (Ametop) is not yet available in the U.S. but has been found effective after





30-45 minutes of application time and in a meta-analysis, it surpassed the efficacy of EMLA





for pediatric IV placement even if the latter was used for the full recommended 60 minutes.




d. LET (lidocaine, epinephrine, and tetracaine) has now largely replaced TAC (tetracaine,





epinephrine, and cocaine), mainly because of concerns about abuse potential and possible 





toxicity of the cocaine component of TAC. Both can be used on non-intact skin (and are 





very useful for wound cleansing and suturing). 





1). LET is most effective for wounds of the face and scalp; it is reportedly somewhat less






effective for trunk or extremity wounds.





2). If LET is incompletely effective, lidocaine infiltration can be added and will be best 






tolerated if the injection is started in the anesthetic region and advanced toward the edges 






of the wound.





3). LET is inappropriate for distal sites where the epinephrine component may result in 






local ischemia (e. g., digits, the penis, the ears, or the nose).





4). TAC should not be used on mucous membranes, while LET may be. However, caution is 






required to avoid excessive lidocaine absorption. Recall that lidocaine overdose can result 






in both neurological and cardiovascular toxicity.





5). Clinical efficacy seems to be better if LET gel rather than aqueous solution is used,






presumably because the gel is more likely to remain in place long enough to take effect.





6). These agents take effect in 20-30 minutes. Triage protocols for immediate application 






of topical agents to wounds likely to need cleansing and/or suturing should facilitate 






not only the ultimate procedure but the child's comfort in the interim as well. 




e. Immediately active agents





1). Vapocoolant spray is immediately effective and useful for children who require 






blood-drawing or injection, though it is reportedly less helpful for IV placement.





2). ZingoTM is a powdered lidocaine preparation which was FDA approved in late 2007 for 






children from 3-18 years of age. It is delivered via a compressed gas system which results






in rapid (1-3 minutes) achievement of local anesthesia adequate to ameliorate the pain of 






blood-drawing or IV placement. The delivery is reportedly not painful, though the noise 






of the delivery system is said to frighten some children.




f. Injectable local anesthetics (may be injected after topical agent has been used). Useful 





tricks for minimizing discomfort of injection include:





1). Use a very small (27-32 gauge) needle.





2). Warm the solution to body temperature.





3). Insert the needle into an anesthetized area and widen the zone by injecting the edges.





4). Inject slowly.





5). Use 1% rather than 2% lidocaine.





6). Add sodium bicarbonate to the lidocaine solution (1 mL of 8.4% sodium bicarbonate







to 9 mL of 1% lidocaine).




g. Peripheral nerve blocks (e. g., penile)





1). Can be very useful for specific localized procedures such as circumcision.





2). Require knowledge of optimal injection site. In addition, the injection itself will cause 






some pain; this can be minimized by prior application of a topical agent.



3. Regional techniques




a. Epidural/spinal





1). Often involves a mixture of opioid and local anesthetic





2). Note that opioid effect may spread higher than desired, and with a longer-lasting opiate 






such as morphine, respiratory depression or other adverse effects may be delayed for as






long as 24 hours after the injection! This approach is thus not appropriate for outpatients. 





3). Other adverse effects include pruritis and urinary retention.





4). Contraindications to epidural/spinal include local infection, sepsis, coagulopathy,







lack of experienced staff, and some spinal abnormalities or neurological disorders.




b. Regional blocks





1). Can be very useful for pain in limited sites.





2). Require a caregiver (usually an anesthesiologist) who is knowledgeable in both the 






sites for injection and the optimal drugs for use.



4. Systemic approaches




a. Analgesics





1). Non-narcotics






a). Acetaminophen







(1). Is a very useful agent for mild to moderate pain. It may also be used in 








combination with more potent agents for treatment of moderate to severe pain. In








this situation, it may play a narcotic-sparing role and decrease the dose 








requirements for more potent (and potentially deleterious) agents. However, it 








SHOULD NOT be used as a single agent for severe pain. 







(2). Not available in parenteral form; child must be able to take oral or rectal meds.







(3). Dose 








(a). Oral dose is 10-15 mg/kg (up to adult dose of 650-1000 mg) every 4-6 hours.








(b). Rectal dose: 30-45 mg/kg x 1 followed by 20 mg/kg up to every 6 hours








(c). Total daily dose recommendations must be decreased for newborns:









maximum dose is 90 mg/kg/day for children, 60 mg/kg/day for term infants









under 10 days of age, and 45 mg/kg/day for premature babies over 34 weeks'









gestational age.






b). NSAIDs







(1). Most are appropriate only for the oral route. However, ketorolac (Toradol) can be








administered IV and is approved for children.







(2). All NSAIDs have anti-platelet effects, which makes them less desirable in 








children who are post-op or have other reasons for concern about hemostasis.







(3). Renal compromise and GI bleeding are other possible side effects which must be








considered if NSAIDs are to be used in children. However, these adverse effects








seem to be somewhat less common in children in comparison with adult patients.







(4). Ibuprofen is the most commonly-used NSAID in children. 








(a). Dose: 5-10 mg/kg (up to adult dose of 400-600 mg) every 6 hours








(b). Maximum daily dose 40 mg/kg







(5). Ketorolac (Toradol)








(a). May be useful in the patient who is NPO (e.g., post-op), and as an adjuvant, 









it may be very useful in decreasing narcotic requirements.








(b). Dose: 0.25-0.5 mg/kg (up to adult dose of 15-30 mg) every 6 hours








(c). Maximum daily dose: 2 mg/kg (up to adult maximum of 120 mg/day)





2). Narcotics 






a). Narcotics are potent analgesics, and they are the primary agents to be used for 







ongoing moderate or severe pain. They may also be useful adjuncts for very 







painful procedures, though anesthesia should be considered for such as well. Note







that there is no ceiling to their analgesic effects, though increasing doses may be 







limited by their side effects.






b). Narcotic medications vary in their rapidity of onset, duration, of effect, and risk







of side effects. There is also potential variability in individual patient response.






c). Narcotics are reversible with naloxone, which contributes greatly to their safety.






d). Specific drugs







(1). Fentanyl (Sublimaze) 








(a). Rapidly-active narcotic: onset of effect is within 90 seconds, and peak is at 









3-5 minutes in most patients. Speed of onset makes it desirable in order to 









achieve immediate pain control, and it also allows for ready titration to effect.








(b). Fentanyl is relatively short-acting in most patients, with a duration of 









45-60 minutes. (However, note that it - like all narcotics - may have a 









prolonged effect in newborns). If fentanyl is to be used for ongoing pain, it 









should be administered as a continuous infusion (even a fentanyl PCA should









be prescribed to include a basal rate) in order to assure ongoing analgesia









without need for multiple bolus doses.








(c). Unlike morphine, fentanyl does not result in histamine release, and thus









bronchospasm and hypotension are unlikely. It may also be less likely to









cause nausea/emesis. However, it may cause rigidity of the chest wall which 









can interfere with breathing if large doses are injected rapidly. This effect may 









be reversed with naloxone in some patients, while others will require a 









paralytic to reverse the rigidity.








(d). Usual dose of fentanyl for pain is 0.5-2 micrograms/kg (up to a usual adult 









dose of 25-50 micrograms) over 1-2 minutes IV every hour or so; this should 









of course be titrated to the individual patient's needs. Happily, there is a wide 









range of fentanyl doses which are usually tolerated.








(e). Alternate routes of administration include nasal, transdermal, IM, and 









transmucosal in appropriate patients.







(2). Morphine sulfate








(a). Commonly used narcotic in inpatient environment.








(b). Onset is within 5-10 minutes, peak is at 1-2 hours, and half-life is 3-5 hours









in most patients (note that these may be prolonged in young infants).








(c). Note that morphine results in histamine release, which may result in 









bronchospasm and hypotension in some patients.








(d). Can be given IM, IV, orally, and rectally








(e). Dose: 









[1]. IV dose is 0.1 mg/kg (up to the usual adult dose of 5-8 mg) every 










2-4 hours; this must be titrated to patient response.









[2]. Oral dose of immediate release preparation: 0.3 mg/kg (up to usual adult










dose of 15-20 mg) every 3-4 hours









[3]. For continuous infusion, consider 0.025 mg/kg/hour for toddlers and 










older children and 0.005-0.01 mg/kg/hour for newborns







(3). Hydromorphone (Dilaudid)








(a). Intermediate in onset between morphine and fentanyl: peak is within 









30 minutes or so, and the half-life is 2-3 hours. 








(b). Can be given IV as a bolus, continuous infusion, PCA or orally. 








(c). Dose:









[1]. IV dose is 0.02 mg/kg (up to a usual adult dose of 1 mg) every 2-4 hours









[2]. Oral dose is 0.04-0.08 mg/kg (up to a usual adult dose of 2-4 mg) every










3-4 hours 







(4). Codeine








(a). Is not usually recommended or administered alone








(b). Requires metabolism to morphine for efficacy; unfortunately, a significant 









number of children do not have adequate levels of the enzyme necessary for









this, and thus they do not experience analgesia from codeine - though they









may well suffer from adverse effects such as nausea/vomiting or itching.








(c). Note that standard codeine/acetaminophen combinations provide inadequate









acetaminophen, given that dosing is based on the codeine component. The









recommended codeine dose is 0.5-1 mg/kg (up to an adult dose of 30-60 mg)









every 3-4 hours. This will result in an acetaminophen dose of only 5-10 mg/kg









in the 10:1 formulation, which means that additional acetaminophen will be









needed. Alternative combined formulations (with oxycodone or hydrocodone) 









should be considered instead, particularly given the possibility that some 









children will not experience any analgesia from codeine.







(5).Oxycodone








(a). Available in combination with acetaminophen (Percocet) and aspirin









(Percodan); the former is preferred in children in order to avoid the risks of









aspirin in pediatric patients.








(b). Available in a liquid combination form for children who cannot swallow pills.








(c). Dose (of the oxydocone component): 0.1-0.2 mg/kg up to the adult dose of 









5-10 mg every 3-4 hours









Percocet tablets come in a variety of combinations so that both the oxycodone 









and the acetaminophen can be appropriately dosed for pediatric patients.








(d). OxyContin is an extended-release form of oxycodone which is not indicated 









for most children with short or intermediate pain syndromes.







(6). Hydrocodone








(a). Available in combination with acetaminophen (Vicodin or Lortab) and 









aspirin (Lortab ASA); combinations with acetaminophen are preferred in 









children in order to avoid the risks of aspirin in pediatric patients.








(b). Available in a liquid combination form for children who cannot swallow pills.








(c). Dose (of the hydrocodone component): 0.2 mg/kg (up to the adult dose of 









10 mg) up to every 3-4 hours






e). Routes of narcotic administration







(1). Oral







(2). Transmucosal [fentanyl can be given this way, but emesis is likely]







(3). Rectal: many narcotics are supplied in suppository form, but alternate routes








are preferred unless the child cannot take meds by mouth and is also not a 








candidate for IV administration (this route is more appropriate for children with








terminal illness on hospice care).







(4). Transdermal (fentanyl can be administered via a patch, which will release the 








drug over an average of 72 hours. This is an advantage for patients who need








long-term narcotic analgesia, especially if they are unable to take meds via the








GI route. However, this is rarely indicated for children.







(5). Parenteral 








(a). Bolus








(b). Continuous infusion








(c). Patient-controlled analgesia (or nurse- or parent-activated PCA for infants)




b. Anesthetics (IV versus inhalational) are indicated when the child should be deeply sedated





or fully anesthetized for an extremely painful procedure.





1). Propofol (Diprivan)






a). A widely used IV anesthetic agent of a unique class






b). Rapid (1-3 minutes, depending on the speed of infusion) onset of action and short 







duration (most patients awaken within a few minutes of a bolus dose) make it a 







popular medication for short, significantly painful or invasive procedures such as 







chest tube placement, bone marrow studies, or endotracheal intubation. Titration can 







be accomplished readily with repeated small boluses.






c). An additional benefit is that patients tend not to develop nausea/emesis, prolonged 







sedation, or other side effects in the recovery period.






d). Propofol causes a painful, burning sensation during infusion unless it is administered 







via a central line. Lidocaine may be added (10 mg in a 20 mL vial of propofol), and 







fentanyl may also be used as a pretreatment in hopes of minimizing this effect.






e). Does not have an analgesic effect; consider addition of a narcotic such as fentanyl if







it is to be used for sedation/anesthesia for a painful procedure or if the underlying 







diagnosis is painful (e. g., a fracture itself is painful, and while propofol may







facilitate fracture reduction, the underlying/ongoing pain should also be treated with a 







narcotic).






f). If it is pushed rapidly, propofol may result in transient apnea, an effect which is less







likely with slower infusion (over 2 minutes or so).






g). Propofol can result in hypotension: do not use in children at risk for shock.






h). Propofol is prepared in an emulsion which contains egg whites and soybean oil; it 







should not be used for patients who are allergic to eggs or soy.






i). Dose: 2-3 mg/kg (adult dose is 2-2.5 mg/kg) for initial bolus; smaller doses of 







1-1.5 mg/kg may be titrated to maintain sedation.






j). Propofol is not recommended for infants < 2 months, and it is also not recommended 







for continuous infusion in the PICU in children, as there have been several reports of







fatal cardiovascular collapse in children on prolonged infusions.





2). Ketamine






a). A phencyclidine derivative which has a dissociative anesthetic effect.






b). Advantages







(1). Causes bronchodilation: an excellent drug for patients with asthma or lung 








pathology with a component of bronchospasm







(2). Less cardiovascular instability in hypovolemic patients








(a). Usually causes increase in HR and BP but may have adverse effects in 









patients with end-stage shock who have exhausted catecholamine stores; 









ketamine itself is a myocardial depressant, but usually increases cardiac 









output via release of myocardial catecholamines).








(b). Good agent for children with heart disease involving right-to-left shunt







(3). Low incidence of obstructive or central apnea if the airway is not manipulated 








(thus it is a good choice for procedures other than intubation as well)







(4). An analgesic as well as an anesthetic. This makes it a good choice for 








short-term very painful procedures such as fracture realignment, burn dressing 








changes, or wound lavage and suturing. Note that in some studies, ketamine plus 








midazolam has proven more effective (and less likely to cause adverse reactions) 








under these circumstances than fentanyl/midazolam or fentanyl/propofol. 







(5). Can be used IM prior to establishment of IV/IO (use the concentrated preparation 








in order to minimize volume of the injection; ketamine can be mixed in the same 








syringe with the concentrated atropine preparation and with concentrated 








midazolam as well)







(6). At least in the lab, seems to offer some CNS protection against of hypoxia!






c). Disadvantages







(1). Cardiovascular stimulation; increased HR and BP are undesirable in some 








patients!







(2). CNS stimulation, ? increase in EEG activity or petit mal seizures; potentiates 








increase in ICP caused by intubation







(3). Muscle hypertonus: nystagmus is common, and muscle movements may interfere 








with positioning and care of patient.







(4). Respiratory








(a). Increased oropharyngeal secretions are common and may be a problem for 









some children. However, this effect can be attenuated by atropine.







(5). Secretions or oral manipulation (e. g., airway insertion) can trigger laryngospasm. 








However, ketamine can be used without paralytics in many patients.







(6). Problems with recovery








(a). Initial emergence: delirium/excitement








(b). Delayed recovery: vivid and unpleasant dreams for 24 hours, especially in 









adolescents (this is unlikely in younger children, but concomitant use of a 









benzodiazepine should be considered for children of all ages)






d). Administration







(1). Supplied in solutions of 100 mg/mL, 50 mg/mL, or 10 mg/mL (check preparation 








carefully!)







(2). Anesthetic dose: 1-2 mg/kg IV over 1 minute or 4-8 mg/kg IM (adult IV dose is 








1-2 mg/kg, while the IM dose is 3-8 mg/kg)







(3). Onset: approximately 30 seconds after IV dose, 2-8 minutes after IM dose







(4). Duration: unconsciousness lasts 10-15 minutes, while analgesia lasts 40 minutes





3). Thiopental (Pentothal)






a). A barbiturate whose time course of action make it a desirable anesthetic for 







short-lived invasive procedures such as endotracheal intubation.






b). Advantages. 







(1). Rapid onset, predictable dose, rapid and calm emergence







(2). Prevents rise in norepinephrine and attenuates sympathetic responses such as 








tachycardia and hypertension







(3). Desirable CNS effects








a). Decreases ICP and prevents or attenuates surge in ICP produced by intubation 









(however, cerebral perfusion pressure may decrease if hypotension outweighs 









the decrease in ICP)








(b). Anticonvulsant








(c). ?protective effect on brain






c). Disadvantages







(1). Cardiovascular








(a). Hypovolemic patients can develop profound hypotension from usual doses.









Hypotension of any degree can also compromise cerebral perfusion in a 









patient with increased ICP.








(b). Solution is very irritating to vein (pH nearly 11), and can cause serious tissue 









injury if extravasated or given intra-arterially.







(2). Respiratory








(a). Doesn't abolish reflex airway irritability: painful peripheral stimulation or 









intraoral manipulation may induce laryngospasm or bronchospasm








(b). Anesthetic doses often cause apnea (not an issue with intubation, but caution 









must be used to titrate the dose in a child who is not to be intubated).







(3). No analgesic effect (in fact, sub-therapeutic doses may sensitize to pain!)







(4). Contraindicated in acute intermittent porphyria







(5). Must be reconstituted every 24 hours (non-bacteriostatic)






d). Administration







(1). Pediatric dose to produce loss of consciousness: 3-5 mg/kg IV; may give as a 








bolus or in incremental doses over 1-2 plus minutes (adult dose is the same)







(2). Peak effect: 30-60 seconds after IV dose







(3). Duration: effect of single dose terminated by drug redistribution; patient awakens 








in 5-15 minutes







(4). Can be administered rectally if sedation rather than anesthesia is desired





4). Etomidate (Amidate)






a). Hypnotic agent which has gained popularity for use in patients at risk of hypotension.






b). Advantages







(1). Usually does not have serious effects on cardiac output. Cerebral perfusion is 








thus likely to be maintained, even in patients whose intracranial pressure is high.







(2). Decreases intracranial and intra-ocular pressure







(3). Does not potentiate laryngospasm







(4). No significant histamine release







(5). No apparent risk of malignant hyperthermia






c). Disadvantages







(1). Adrenal response to ACTH is impaired. Administration of etomidate has been 








likened to "pharmacological adrenalectomy"! 








(a). Increased morbidity and mortality as a result of adrenal suppression have 









been reported with long-term use of etomidate, which is no longer used for 









ongoing sedation.








(b). Even a single dose of etomidate will result in adrenal suppression. There is









debate among experts about how dangerous this is, but some authorities are









suggesting that etomidate should be abandoned, even for single-dose use in









critically ill or injured patients, in whom adrenal function is essential.







(2). Myoclonus is common (10-80% incidence is reported; most studies cite a 








frequency of 30-65%). This may interfere with procedures, and muscle relaxants 








are therefore usually suggested for concomitant use with etomidate when it is








used for intubation. 







(3). Studies suggest risk of seizures in children with underlying focal seizure 








tendency. 







(4). No analgesic effect: etomidate does not blunt the sympathetic response to 








intubation, so concomitant administration of fentanyl should be considered.







(5). Nausea and vomiting are common (30-40% in some series).







(6). Pain on injection is reported in >60% of patients given etomidate, especially if 








the drug is administered in a small vein. In addition, there is about a 45% 








incidence of reported phlebitis or other venous injury up to 7-14 days following 








etomidate infusion. Both of these probably result from the 35% propylene glycol 








in which the drug is prepared.







(7). Not FDA-approved for use in children < 10 years of age (though this age cut-off 








is widely ignored).






d). Administration







(1). Usual dose is 0.3 mg/kg IV push, though a range of 0.2-0.4 mg/kg has been 








reported (adult dose is the same).







(2). Can also be given rectally at a dose of 6.5 mg/kg.







(3). Onset is rapid at 5-30 seconds







(4). Duration is short: redistribution results in recovery within 5-15 minutes.





5). Nitrous oxide: an inhalational agent






a). Rapid onset of analgesia (after about 2 minutes)






b). Most safely given as 50% nitrous oxide/50% oxygen mixture






c). Best used for children 5 years or greater (who are more likely to cooperate with the 







mask). Note that if the child holds the mask, nitrous oxide can be a "patient-







controlled inhalational anesthetic".






d). Note that the gas should be given in a setting where it can be scavenged.






e). Be aware that nitrous oxide will collect in (and enlarge gas spaces); this explains 







many of the patient contraindications its use. Contraindications to nitrous oxide:







(1). Pneumothorax or chronic lung disease







(2). Airway abnormalities







(3). Bowel obstruction







(4). Head injury with possibility of intracranial air







(5). Unrepaired congenital heart lesion







(6). Too young or otherwise unable to cooperate with the administration







(7). Prior problems with nitrous oxide





7). Dexmedetomidine (Precedex)






a). A new alpha-2 receptor agonist with sedative and analgesic properties without 







significant respiratory depression! The medication results in decreased central







sympathetic output as a result of binding alpha-2 receptors in the locus ceruleus in







the brainstem, and it also has a peripheral sympatholytic effect. Binding of spinal 







cord alpha-2 receptors is responsible for the drug's analgesic effects.






b). Hypotension and bradycardia are the medication's most significant side effects.






c). Has been studied in children undergoing MRI or other procedures where minimal 







movement other than respiration is desirable. Deep sedation was thus the goal. 






d). Dexmedetomidine was given as a slow bolus followed by an infusion for the duration







of the procedure. Recovery time was 84 ± 42 minutes following a procedure lasting







an average of 47 ± 16 minutes. (Note that the infusion was not stopped prior to 







completion of the MRI in order to assure that no movements occurred).






e). Decreases in HR and BP were noted, but were not of clinical significance. Slight 







decreases in respiratory rate and saturation also occurred. Of note, no patients 







developed paradoxical excitement, either during induction or recovery.






f). Dose: 0.5-1 microgram/kg over 5-10 minutes followed by infusion of 







0.5-1 microgram/kg/hour






g). Of note, this agent has also been used to facilitate withdrawal from multiple meds.






h). Like all new medications, dexmedetomidine is expensive.




c. Sedatives (oral, nasal, rectal, parenteral)





1). Benzodiazepines






a). Have NO analgesic effects but are anxiolytics and sedatives. They may also convey







amnesia for painful events. In addition, benzodiazepines are anticonvulsants, which







may be of additional benefit in some patients.






b). Paradoxical excitement/agitation may be seen in some patients.






c). Benzodiazepines are reversible with flumazinil, which adds a degree of safety.






d). All benzodiazepines can cause oversedation and respiratory depression; patients







getting them must be monitored, and caregivers must be prepared to resuscitate them.






e). Specific agents (only midazolam and lorazepam are normally used).







(1). Midzolam 








(a). Has a rapid onset and takes effect within 2-3 minutes of IV administration.









With IM or nasal administration, onset of effect is within 5 minutes.








(b). Duration of effect is shorter than lorazepam; with IV administration and 









short-term use, effect lasts 20-30 minutes (IM or nasal dosing results in longer 









duration). Note that prolonged administration can saturate the non-polar tissue 









stores, resulting in delayed clearance; this is especially true in obese patients.








(c). Can be administered IV, IM, orally, nasally, sublingually, or rectally.








(d). Relatively little cardiovascular depressant effect in sedative dose; however, 









may cause hypotension in higher doses. 








(e). May prevent or minimize delirium or hallucinations associated with ketamine.








(f). IV dose: 0.1 mg/kg for sedation (higher dose of 0.2-0.3 mg/kg is used for 









endotracheal intubation).







(2). Lorazepam








(a). Onset with IV administration is 15-30 minutes, and with IM dosing, onset is 









30-60 minutes. Duration is 8-12 hours. These pharmacokinetics make it









undesirable for acute procedures, though it may be used when more prolonged









effect is sought.








(b). Note that the IV lorazepam preparation contains propylene glycol, which can









accumulate with continuous infusion. Midazolam is preferred for drip infusion 









in the PICU for that reason.








(c). IV dose for sedation: 0.05 mg/kg up to 2 mg.





2). Barbiturates for sedation






a). Used less commonly than benzodiazepines in conjunction with analgesics; are more 







likely to be used as single agents for procedures which are not painful but which 







children find frightening (such as CT scanning)






b). Barbiturates sedate patients by binding a GABA receptor. The receptor involved is 







different from that bound by benzodiazepines.






c). Unlike benzodiazepines, these agents cannot be reversed. However, their shorter 







duration of effect is desirable.






d). Specific agents







(1). Methohexital (Brevital)








(a). A barbiturate which may be used for sedation, particularly in intubated, 









ventilated patients. May also be used for short procedures. 








(b). Onset of action is 30-60 seconds with duration 5-10 minutes with IV









administration. May also be given IM or rectally, with slower onset of action 









and duration 1-1.5 hours. When it is used for ongoing sedation, it must be 









administered as a continuous infusion.








(c). Contraindicated in patients with seizure disorders, especially temporal lobe 









epilepsy, as it may trigger seizures in such children.








(d). May cause acute hypotension in patients at risk for cardiovascular instability.








(e). Dose for children 3-12 years:









[1]. IV: 1-2 mg/kg up to usual adult dose of 70 mg









[2]. IM: 5-10 mg/kg (use 5% solution)









[3]. Rectal: 25 mg/kg (use 1% solution)







(2). Thiopental (Pentothal)








(a). Can be used for procedures such as CT scan in addition to its use as an









anesthetic for endotracheal intubation.








(b). See above for further information.







(3). Pentobarbital (Nembutal)








(a). Slightly slower onset and longer duration than the other listed barbiturates:









onset of action is about 1 minutes with duration 15 minutes following IV









administration.








(b). Like thiopental and methohexital, may result in acute decline in cardiac 









output in a child with risk for shock.








(c). Occasionally used to induce barbiturate coma in PICU patients.








(d). Dose for sedation for procedures in children >18 months









[1]. IV: 2 mg/kg x 1 followed by 1-2 mg/kg every 5-10 minutes as needed










to maximum total dose of 6 mg/kg or 200 mg total.









[2]. IM: 2-6 mg/kg to maximum of 100 mg/dose

VIII. Putting it all together


A. Preparation



1. Assess the proposed procedure in terms of pain, scariness; a heelstick blood draw is much less 




invasive than bone marrow aspiration or chest tube placement.



2. Plan the psychological approach. (Reassurance and sympathy should be offered immediately,




but additional measures will require more planning).




a. Involve the family in planning and try to have a parent present if possible; they can be 





wonderful advocates if invited to help. If the child is old enough to understand, explain the 





plans in clear, reassuring language: we're going to make sure you're comfortable, you're 





going to be all right, and your mom/dad will be with you.




b. Try to assure a calm, soothing environment: isolate the child and family from extraneous 





noises and commotion, and assure child-friendly ambience.




c. Gather support personnel such as child Life staff as well as distractors.



3. Plan the pharmacologic approach, which will depend on:




a. Severity, location, and duration of anticipated pain




b. Age and medical problems of the child




c. Location in which the procedure is to be undertaken





1). Outpatient setting





2). Emergency department (note that some analgesia can be offered even at the triage desk!)





3). Inpatient ward





4). CT scanner, MRI





5). NICU or PICU





6). Home or hospice setting




d. Availability of specialized practitioners





1). Caregiver skilled in deep sedation or anesthesia (in addition to the caregiver performing 






the procedure)





2). Practitioners capable of providing regional anesthesia



4. Assure adequate monitoring (at least a pulse oximeter!) as well as resuscitation equipment 




(including oxygen, bag and mask, suctioning device) and reversal agents (naloxone or flumazenil 




as indicated) in a child who is to receive narcotics, anesthetics, or sedatives. (Note that these




safeguards are desirable even if the medication is to be given by mouth, as even oral meds such




as chloral hydrate have resulted in hypoxia and adverse outcomes in some children. By the time 




children are to be discharged on oral medications for home use, their need for medication is 




usually decreased from the time of the procedure or the immediate post-op period. In addition, 




the medical staff has had an opportunity to observe the particular child's response and need for




medications. Thus pulse oximetry and continuous monitoring is no longer needed by the time of 




discharge for most children.)


B. Categories of pain with suggested approach



1. Short-term, relatively mild pain (blood drawing, IV placement, LP). These procedures are




undertaken in a variety of settings, including outpatient offices, ED, and ward as well as




intensive care units and operating rooms.




a. Nonpharmacological approaches as outlined above




b. Pharmacological approaches





1). Topical agents such as LMX or vapocoolant sprays may help





2). Injectable lidocaine may be used in older children, though this is debatable





3). Systemic analgesia or sedation is usually not necessary, though it may be required for






LP in some frightened young children.



2. Short-term, more severe pain (bone marrow studies, thoracentesis, chest tube placement, renal or




liver Bx, paracentesis, abscess drainage, wound cleansing,suturing, fracture reduction, 




circumcision, endoscopy, endotracheal intubation, cardioversion). Except for circumcision, these 




procedures are usually performed in the ED, OR, pediatric procedure room, or ICU where 




appropriate equipment and staff resources are available. Ideally, practitioners undertaking these 




procedures will practice under standardized protocols for procedural sedation and analgesia.




a. Nonpharmacological approaches





1). Can be used to facilitate preparation for the procedure





2). Should not be used in place of meds for genuinely painful procedures




b. Pharmacological approaches





1). Circumcision is painful but short-lived, and the official AAP recommendation is that local 






analgesia be administered in infants who are to be circumcised. The three choices offered 






are EMLA, dorsal penile nerve block, and subcutaneous ring block. There is some 






evidence to suggest that the latter is the most effective. Addition of sucrose, comfortable 






positioning with padding, and post-procedure acetaminophen are also desirable.





2). Fentanyl plus a local agent can be used for short duration, moderately painful procedures 






(such as renal biopsy, thoracentesis or paracentesis, abscess drainage, extensive suturing) 






in children old enough to understand, hold still, and cooperate. Fentanyl can also be used






to ameliorate the pain of injection of propofol or etomidate.





3). General anesthetics (such as propofol, ketamine, or occasionally etomidate or thiopental)






are generally preferable for truly painful procedures such as bone marrow aspiration and 






biopsy, chest tube placement, major fracture realignment, endoscopy, and intubation.





4). Longer-acting narcotics should be added when residual pain is expected in the aftermath






of the procedure (e. g., an indwelling chest tube hurts!)





5). Anxiolytics such as Versed should be considered for children in whom anxiety is a






significant factor. While this is not usually necessary for infants, in older children,






particularly those who have undergone painful procedures in the past, dread may be a






significant part of the ordeal.




c. Following the procedure, possible persistence of pain must be considered. If the child is to be 





admitted and is likely to have ongoing pain, ongoing analgesia should be provided either in





the form of scheduled dosing or (if circumstances permit) via a PCA.




d. Once children are stable enough go home, analgesia becomes their parents' responsibility. 





Family guidance in pain control measures is essential before discharge. 





1). Of note, in studies of post-op or post-fracture reduction children, parents are more likely






to underdose than overdose their child's pain at home, even if only non-narcotics 






are given (which should not arouse parental apprehension as narcotics might).





2). Practitioners must educate parents on techniques for assessing children's pain (consider a






tool such as the Parental Postoperative Pain Measure = PPPM; see appendix), as not all






children will specifically complain of pain, cry, or otherwise vocalize. Some simply






become quieter, less active, or more clingy than normal.





3). Parents should be given specific suggestions for non-pharmacologic techniques (local 






measures such as application of ice or extremity elevation as well as psychological 






approaches such as staying home with the child, holding the child, and offering favorite 






foods or activities are all potentially beneficial).





4). In addition, clear instructions must be given regarding need for and dosing of specific 






analgesics. Consideration should be given to supplying analgesics at the time of 






discharge rather than sending the family home with a prescription which might be filled 






much later (or not at all).



3. Intermediate duration 




a. Examples





1). NICU/PICU stay (especially if the presenting problem was painful- such as meningitis or






trauma - or if intubation/ventilation proves necessary). Note that an ICU stay often results






in ongoing stress AND ongoing pain. In addition, there are usually episodes of acute pain 






(line placement, blood drawing, suctioning, turning, wound care). Psychological burdens 






(e. g., fear, sleep deprivation, inability to speak with an ET tube), exacerbate the ordeal.





2). Burns (these are a source of intermediate duration of pain punctuated by episodic 






exacerbation at times of dressing changes, etc.)





3). Pain following major surgery such as thoracotomy





4). Post-injury pain (e. g., fractures, lacerations, abrasions)




b. Nonpharmacological approaches





1). Assure a comfortable, child-friendly environment.





2). Promote parental presence. (This means assuring that the parents feel welcome in the






child's room, and it also means providing a place to sleep, shower, and eat for parents).





3). Offer stimulation/distraction (Child Life, pet therapy, videos, stories, games, music).





4). Try to cluster unpleasant procedures and preserve some predictable "safe times".





5). Promote regular sleep/wake cycles and assure undisturbed naps. Try to maintain a sense 






of time and daylight with windows, trips out to a playroom, clocks (and attractive 






calendars!) Maintain a quiet, dark environment and minimize vital signs, labs, etc. at 






night if at all possible in order to provide a good night's sleep.




c. Pharmacological approaches





1). Continuous or scheduled analgesia and (if also needed), sedation are appropriate for 






ongoing pain in an inpatient setting.





2). A PCA is appropriate for a child who is old enough and neurologically intact enough to 






use it. Use of a basal rate along with prn boluses usually will assure more consistent pain 






control, and total dose of meds may in fact be less than with boluses alone.





3). Nurses may be permitted to administer prn doses to children who are unable to dose






themselves. With proper education, parents may also be able to administer bolus doses.





4). Plan to deal with likely side effects of more prolonged narcotic use (nausea or emesis,






itching, constipation).





5). Tylenol (and NSAIDs if bleeding is not a concern) may be used as adjuncts (ideally on a 






scheduled basis) but should not be substituted for narcotics in a child with ongoing 






moderate or severe pain.





6). Anxiolysis may also be provided if fear and dread are thought to be significant 






components in the child's misery. However, benzodiazepines are NOT analgesics and 






not be substituted for them in a child with genuine pain.

 



7). Note that longterm propofol infusions are not usually recommended in children






(because of reported instances of cardiovascular collapse and death), though they 






are often used in adult ICUs.





8). If the child's PICU stay is prolonged, comfort management can become very complex, 






with need for high doses of meds, need to alternate meds, need for close attention to 






psychosocial issues, and a need for PT, OT, and other rehabilitation services to reverse 






deconditioning and atrophy. In addition, narcotics and benzos will need to be weaned in 






controlled fashion if the child has been on high or prolonged doses. A pediatric pain 






team can play an extremely useful role in these circumstances.





9). Even more than with post-op pain, families will need extensive guidance during the






transition of the child from an ICU back to his home environment.



5. Long-term or recurrent pain (malignancy, rheumatic disease, sickle cell disease, neuropathic or 




other chronic pain syndromes). These complex pain issues are beyond the scope of this 




presentation, but in brief:




a. Nonpharmacological approaches are essential adjuncts in the treatment of children with 





long-term pain problems. Significant challenges in pediatric patients with debilitating





chronic pain arise from the need not only to maintain function but to promote growth and





development. In addition, young children lack the maturity to understand and cope as 





effectively with chronic painful illnesses as adults may. Psychosocial support is essential if





optimal outcomes are to be achieved in children.




b. Pharmacological approaches





1). Are also likely to be a key in the management of these children.





2). Depending on the diagnosis, some of these children may benefit from alternative drugs






such as anticonvulsants or antidepressants. 





3). Involvement of a pain expert is strongly suggested in children with these challenging 






diagnoses.



6. Terminal pain in a child with fatal illness (which is also beyond the scope of this lecture).




a. Nonpharmacological approaches are particularly important in a child who must deal with





a painful disease as well as his own mortality. The death of a child inevitably results in 





more profound grief and anger than the death of an older individual who has led a full life. 





Psychosocial support is in fact of potential benefit for the entire family.




b. Pharmacological approaches





1). As for children with long-term or recurrent pain syndromes, medications are likely to be






an essential component of therapy. Narcotics should be used as needed for pain control






without concern for possible addiction. In addition, management of all of the child's






symptoms (fear, depression, sleep disturbance, nausea and vomiting, anorexia, mucositis, 






effects of chemo or radiation therapy, etc.) may require an extended medication regimen.





2). Involvement of a full hospice team is highly recommended for these children.

IX. Summary


A. A modern approach to pediatric care requires evaluation and effective treatment of children's pain



for both humanitarian and physiological reasons.


B. Each practitioner must evaluate the types of pain suffered by children in his care and undertake



appropriate action to minimize such pain.


C. Physicians who lack the comfort or resources to offer appropriate supportive measures and administer 



appropriate medications in their practice setting should develop arrangements for their patients to



undergo procedures in an alternative setting.


D. Physicians are encouraged to work with their referral hospital to promote pediatric pain management 



in the ED, lab, outpatient surgery center, radiology suite, and inpatient ward and ICU services.


E. Practitioners should guide patients' families in provision of analgesia prior to office visits and at home



in the wake of surgery or other painful procedures.
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