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Postoperative analgesia in children 

 

Abstract  

 

 

 In many centres for pediatric surgery too many children 

still experience intense postoperative pain. Factors that 

contribute to inadequate postoperative pain control in children 

are: lack of the experience, inadequate use of pain scales, 

interpatient variability in pain perception and analgesic 

requirements, differences in pharmacodynamics and 

pharmacokinetics, age restricted drug licensing and a relative 

paucity of researches. The proper pain estimation scales are 

dependent on the child’s age and their understanding of pain 

and of the scale. Most commonly used drugs in pediatric 

postoperative pain relief are opioid and nonopioid analgesics 

(nonsteroidal anti-inflammatory drugs, paracetamol, 

metamizole, ketamine, dexamethasone and Alpha-2-agonists). 

The use of regional anesthesia techniques is becoming 

increasingly popular in postoperative analgesia following 

pediatric surgery. Severe acute postoperative pain in children 

can have significant long term effects such as chronic pain. Of 

great importance is that acute postoperative pain in children is 

optimally managed from the outset. 
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 Postoperative pain and rules for treat it  

 During the acute phase pain can have 

psychological and physiological adverse 

effects, with long-term repercussions if is 

not assessed, evaluated and managed in 

adequate way. The plasticity of the 

developing nervous system and immature 

descending modulatory pathways may 

predispose children with untreated acute 

pain to hyperalgesia and chronic pain. 

Chronic postsurgical pain (CPSP) is 

described as pain persisting 3 months post-

surgery. Only few, mostly retrospective 

researches investigated CPSP in the 

childhood (11).  Batoz and authors found 

two major risks for development of CPSP: 

the presence of recent pain (<1 month) 

before surgery and severe acute in the first 

24h postoperatively (12). The World Health 

Organization (WHO) guidelines for 

pharmacological treatments for children's 

pain recognize that pain in children is a 

public health problem of a great importance 

(13).  These guidelines stated that the rule 

for treating pain is to administer analgesics 

'around the clock' (ATC) rather than on an 

'as required' (termed 'pro re nata' or PRN) 

(when pain occurs) basis. The National 

Institute for Health Researches (NIHR) in 

the UK established: "Guidelines on 

postoperative management of pediatric pain 

recommend time‐contingent analgesic 

dosing to reduce or prevent pain before it 

begins. Potential benefits of this approach 

include the maintenance of therapeutic 

levels of opioids, the facilitation of routine 

postoperative activities (e.g., oral intake, 

activity, sleep), and the avoidance of delays 

in analgesic administration because of 

inaccurate parental assessment of children's 

pain behaviours.  

   

Introduction:  

 In 1968 comment of Swafford and 

Allen was: ’pediatric patients seldom need 

relief of pain after surgery, they tolerate 

discomfort well’, what lead to inadequate 

postoperative pain management in years 

following (1). Up to day 40% of children in 

postoperative settings experienced moderate 

or severe pain and in 75% insufficient 

perioperative analgesia was prescribed or 

applied (2). Surgical trauma causes 

sympathetic activation producing endocrine, 

metabolic, hematologic and immune 

reactions (3). Regardless the development of 

new medications and techniques, 

postoperative pain management in pediatric 

population is a great challenge an 

anesthesiologist (4). Specific high-risk 

populations or types of surgery continue to 

present problems for pain control (5, 6). 

Factors that contribute to unsatisfactory pain 

control in children are: lack of the 

experience, inadequate use of pain scales, 

interpatient variability in pain perception 

and analgesic requirements, differences in 

pharmacodynamics and pharmacokinetics, 

age restricted drug licensing and a relative 

paucity of researches (4, 7). Non-

communicative and cognitive impaired 

children are more vunerable for 

underestimation of pain (8).  

Appropriate treatment of postoperative pain 

contributes to increased degree of patient 

satisfaction, shorter time of hospitalization 

and consequently lower hospital costs. An 

ineffective treatment of postoperative pain is 

in positive correlation with delayed wound 

healing and the negative development of 

pain perception and chronic pain in the 

future (9,10).  

 

https://ezproxy.nb.rs:2055/topics/medicine-and-dentistry/hyperpathia
https://ezproxy.nb.rs:2055/topics/medicine-and-dentistry/chronic-pain
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 However, many clinicians and parents fear 

that regularly scheduled administration of 

analgesics may result in the administration 

of unnecessary and/or excessive amounts of 

analgesics, which may cause undesirable 

and potentially harmful adverse effects. As a 

result, children are often not given enough 

pain control in the post‐operative period. It 

is necessary to assess the actual evidence to 

determine the benefits and/or harms of 

regular dosing of analgesics versus 'when 

needed' following surgery in children (13)." 

Postoperative pain assesment tools   

 Comprehensive research has led to the 

accessibility of justified, reliable and 

recommended tools to measure children’s 

pain of all ages and developmental levels 

(14). The discrepancy among improvements 

in pain assessment tools and pain 

management outcomes can be explained in 

the way the evidence for pain assessment 

may have failed in translation in clinical 

practice. In younger than 6 years, behavioral 

pain tools are imperative in estimation the 

pain: for older than 6 years the gold standard 

is self-reported pain. For newborns and 

infants fewest behavioral pain tools have 

good validity, but the Children and Infants 

Postoperative Pain Scale (CHIPPS) and 

EVENDOL can evaluate the pain in all 

infants younger than 1 year old (15). The 

CHIPPS has also been proved for 

postoperative pain estimation in age 0 to 5 

years. Crying, requires increased oxygen 

consumption, increased vital signs, 

expression and sleeplessness scale (CRIES) 

has been verified in newborns from 32 

weeks gestational age to age 6 months in 

intensive care units (16). The validity 

criteria for CRIES are weaker than with the 

EVENDOL or CHIPPS tools. The Faces, 

Legs, Activity, Cry and Consolability 

(FLACC) scale is credible in children age 6 

months to 5 years with acute pain in 

heterogeneous settings (17). For 

postoperative pain in children age 1 to 13 

years the Objective Pain Scale (OPS) is 

valid. The Pain Observation Scale for 

Young Children estimates postoperative 

pain in children age 1 to 4 years. The gold 

standard for children older than age 6 years 

is self-assessment by a visual-analogue 

scale (VAS) (18).  

The Postoperative Pain Measure for Parents 

(PPMP) is used by parents after children 

return home. For the assessment of pain in 

sedated or unconscious child, the 

COMFORT Behavior scale is the most 

appropriate. In children with cognitive 

d i s ab i l i t i e s ,  N CCP C -P V  ( N o n -

Communicating Children Pain Checklist - 

Postoperative Version) and r- FLACC 

(revised FLACC) seem valid in 

interpretation the pain (15). 

The Pain Management 

 The American Pain Society 

recommendations established on the basic 

premise that optimal pain management 

begins in the preoperative period with 

evaluation of the patient and development 

of a plan of care modified to the individual 

patient and the type of surgical procedure 

(19). Most commonly used drugs in 

pediatric postoperative pain relief are 

opioid and nonopioid analgesics 

(nonsteroidal anti-inflammatory drugs, 

paracetamol, metamizole, dexamethasone, 

alpha 2 agonists and ketamine). Few 

clinical trials have investigated the efficacy 

of non-opioid analgesic interventions for 

ameliorate postsurgical pain control. The 

lack of recommended methods for 

multimodal analgesic administration in 

pediatric patients can result in an increased 

use of opioid medications in the 
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postoperative period. Patient-controlled 

analgesia (PCA) is a safe and efficacious 

method which provides appropriate level of 

analgesia in children over 5 years of age 

(20). Multimodal therapy is supported in 

many circumstances, while the exact 

elements of multimodal care will vary 

depending on the patient, setting and 

surgical intervention. Methods of non-

pharmacological pain management as 

distraction, music therapy and hypnosis are 

also described. The use of regional 

anesthesia for postoperative pain control has 

significantly increased in pediatric patients. 

Ultrasonography assistance in the 

performing of regional blocks increased the 

use of regional anesthesia techniques. The 

ESPA Pain Ladder provides guidelines for 

postoperative analgesia for six frequently 

performed surgical procedures in children 

(hernia inguinal is ,  ci rcumcision, 

pyloromyotomy, adeno-tonsillectomy, 

appendectomy and limb fracture) (21). The 

actual topic in perioperative pediatric 

medicine is to decrease the prescription of 

opioids and the review of multimodal 

analgesia method (ie, regional anesthesia). 

In children with an intravenous line in place, 

intravenous administration is recommended; 

second choice is a syrup or small tablets. 

Suppositories and intramuscular application 

should not be used in non-sedated children. 

Preemptive Analgesia 

 Preemptive analgesia is described as 

treatment that begins before surgery and has 

an idea to prevent the development of 

central pain sensitization. However, since its 

first introduction in the 1988, preemptive 

analgesia has provoked many controversial 

opinions. Fewest meta-analyses of the 

efficacy of preemptive analgesia on 

postoperative pain management have 

brought to conflicting conclusions (22). 

Nonsteroidal Anti-Inflamatory Drugs 

(NSAIDs) 

 NSAIDs are worthy for mild to 

moderate postoperative pain control 

because surgery causes pain and 

inflammation. In the treatment of severe 

pain, NSAIDs need to be ordinated with 

paracetamol or opioids or in addition an 

adequate regional analgesic technique 

should be considered. They are more 

advantageous in preventing pain, than in the 

relief of established pain. The most 

extensively evaluated NSAIDs in children 

are ibuprofen, diclofenac, ketoprofen and 

ketorolac. There is no major difference in 

the analgesic action when appropriate doses 

of each drug are used. Severe adverse 

effects of NSAIDs in children are very rare. 

A few researches demonstrate conflicting 

evidence that ketorolac may increase 

bleeding more so than other NSAIDs. 

Caution in using should be in children with 

liver dysfunction, impaired renal function, 

hypovolemia or hypotension, coagulation 

disorders, thrombocytopenia or active 

bleeding. It seems that most children with 

mild asthma may use NSAIDs safely (23).  

Paracetamol 

 Paracetamol is a widely accepted 

standard treatment for mild to moderate 

acute postoperative pain in children. In a 

combination with other analgesics, 

paracetamol may upgrade pain control. It 

has established safety profile and 

effectiveness, especially when compared 

with other antipyretic drugs. The global risk 

of paracetamol induced hepatotoxicity 

seems to be lower in children than in adults. 

Intravenous paracetamol, administered in a 

15-minute infusion, is a fast acting 

analgesic drug and has more rapid onset of 

analgesia than paracetamol in oral form 

(24). 
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selective alpha-2-adrenoreceptor agonist 

with a short terminal half-life, maintains 

respiratory function and can be applied via 

different routes (e.g., intravenous, 

intranasal, buccal, subcutaneous, epidural). 

Schnabel and authors showed that similar 

postoperative analgesia was achieved with 

application of intraoperative opioid (30). 

Regardless diversity between trials, 

clonidine premedication in sufficient dose 

was likely to have a valuable effect on 

postoperative pain in children (29). 

Ketamine 

 The use of ketamine for a long was 

focused on its anesthetic properties, but 

recently interest has focused for the 

management of postoperative pain (31). 

The main analgesic effect is effect of 

antagonism of N-methyl-D-aspartate 

(NMDA) receptors, modulating central 

sensory processing of pain. Ketamine can 

be used as a standalone analgesic drug or as 

an adjuvant to other analgesics.  

Many studies have demonstrated notable 

benefits of ketamine in prevention and 

treatment of postoperative pain, increasing 

time to first analgesic request and reducing 

the opioid requirements (32). In order to his 

antihyperalgesic characteristics, it can 

oppose to opioid induced hyperalgesia. 

Ketamine also can prevent the development 

of opioid tolerance. High-quality, large, 

controlled researches are needed in order to 

define which procedures are acceptable for 

and at what dosages and frequencies it 

should be ordinated.  

Opioids 

 Commonly use of opioid analgesia 

for postoperative pain treatment is a great 

controverse.  

Metamizole 

 It has been banned in a number of 

countries due to a possible risk of 

agranulocytosis with the use of metamizole. 

Knowledge about the use of metamizole in 

children is still deficient (25). Metamizole 

has analgesic, antipyretic, spasmolytic and 

weak anti-inflammatory properties. 

Evidence is lacking to support the claim that 

metamizole is equivalent or even superior to 

nonsteroid anti-inflammatory drugs in 

pediatric pain control. While the absolute 

risk of agranulocytosis in children, based on 

available literature, cannot be determined, 

case reports suggest that this risk is not 

insignificant, but not greater then in other 

drugs (25). The profile of adverse event of 

metamizole distinguishes from that of other 

NSAIDs (26). 

Dexamethasone 

 Dexamethasone is a high potency and 

long acting glucocorticoid with a powerful 

anti-inflammatory effect. Its effectiveness in 

reduction of postoperative pain, nausea and 

vomiting has been verified in some surgical 

interventions in the childhood, such as 

tonsillectomy and orchiopexy (27). 

Dexamethasone has become a popular 

additive for regional anesthesia. Caudal and 

intravenous dexamethasone could provide 

longer duration of postoperative analgesia 

and reduced the incidence of postoperative 

vomiting with comparable adverse effects 

than regular caudal block (28). 

Alpha-2-Adrenoreceptor Agonists  

 Alpha-2-adrenoreceptor agonists 

produce sedative and antinociceptive effects 

indicating that this group of substances 

might play an important role in the 

perioperative care of children (29). 

Dexmedetomidine, currently the most 
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control.  

Regional Anesthesia 

 Central and peripheral regional 

anesthesia of the surgical site can reduce 

the need for perioperative opioids thereby 

decreasing their undesirable adverse effects. 

Nerve blocks performed while the patient is 

anesthetized reduce the need for analgesics 

in the postoperative period. Hence, methods 

to provide analgesia while avoiding or 

reducing the need for opioids may help 

decrease post-operative opioid associated 

morbidity (35). Caudal epidural blocks are 

one of the most frequently used techniques 

in pediatric regional anesthesia with success 

of more than 95%. Although there is not 

much objective evidence, large prospective 

databases and expert opinion have favored 

administering regional anesthesia in the 

sleeping or sedated child safely, because 

major neural damage has not been reported 

in children (36).  

Ambulatory Surgery 

 Ambulatory surgery is a great and an 

increasing portion of pediatric surgical 

practice. Several researches point out that 

pain succeeding ambulatory surgery in 

children often is inadequately treated (37, 

38). The responsibility for administration of 

analgesics after patients discharge from 

hospital lies on the parents. In a busy 

outpatient clinic, contacts between 

healthcare professionals and the family are 

increasingly insuff icient ,  which 

consequently lead to inefficient 

postoperative pain control. Parents were 

instructed to use a fixed schedule of 

analgesics administration in weight 

appropriate doses for the first 24 h after 

surgery procedure. 

 

In the management of moderate acute or 

chronic pain when nonopioids agents do not 

provide adequate analgesia, a patient will be 

given opioids. Up to 8.2% of adult patients 

who gets opioids for postoperative pain 

control may become opioid addicts. There is 

no research which evaluated this risk for 

pediatric population, but clinicians should 

decrease administration of opioids in 

pediatric (33). Board spectrum of side 

effects, which includes respiratory 

depression, postoperative nausea and 

vomiting, urinary retention, constipation and 

pruritus, remain a great concern in the 

postoperative period (34). There is a lack of 

established protocols for prescribing opioids 

in children. Codeine and tramadol as weak 

opioids had been usually added to nonopioid 

medications, but now they are no longer 

suggested to be used in children. Morphine 

is the gold standard in severe pain 

management. Drugs of second choice 

instead of morphine are oxycodone, 

hydrocodone and fentanyl, all with 

heterogeneus pharmacokinetic profiles. 

When rapid onset of action is desired, for 

example is the case with acute postoperative 

pain, fentanyl, alfentanil, remifentanil and 

sufentanil are selected. Weak and other the 

more potent opioids appear to bear almost 

equivalent risk for adverse events. 

Newborns and infants cannot self-report 

pain what makes them more predisposed to 

opioid caused adverse events such as 

respiratory depression, what tells to us that 

there is neccesity for a more personalized 

access. Opioids are usually given orally or 

intravenously around a clock or through 

patient-controlled analgesia (PCA). The 

superiority of this method of analgesic 

administration compared with continuous IV 

infusion or intermittent administered 

injections is that the patient can titrate the 

opioid delivery to achieve sufficient pain 
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Conclusion: 

 Postoperative pain in pediatric 

population remains inadequately treated in 

many centers. The multimodal approach is 

recommended for optimal pain control in 

ch i ldren .  NSA IDs  and opio ids 

coadministration reduces postoperative 

opioid demand and side effects and 

increased pain relief. Wherever practicable, 

regional analgesia should be performed with 

a combination of systemic analgesics. Best 

practice proposes that opioids should not be 

administered alone. Continious education 

programs and protocols for managing 

postoperative pain in children will improve 

everyday practice. The existence of a 

devoted pain management team should be 

the standard. 
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Postoperativna analgezija kod dece 

Sažetak 

 

 U mnogim centrima za dečju hirurgiju još uvek mnoga 

deca osete jak postoperativni bol. Faktori koji doprinose 

neakvatnom zbrinjavanju postoperativnog bola kod dece su: 

nedostatak iskustva, neadekvatna upotreba skala za procenu 

bola, individualna osetljivost na bol i potreba za analgeticima, 

razlike u farmakodinamici i farmakokinetici, starosno zavisno 

licenciranje lekova i relativni nedostatak odgovarajućih studija. 

Skale za procenu bola su zavisne od uzrasta deteta, njihovog 

razumevanja bola i skala. Najčešće korišćeni lekovi u 

zbrinjavanju postoperativnog bola kod dece su opioidni i 

neopioidni analgetici (nesteroidni antiinflamatorni lekovi, 

paracetamol, metamizol, dexamethasone Alfa-2-agonisti i 

ketamine). Izvođenje tehnika regionalne anestezije postaje sve 

popularnije u cilju dobre postoperativne analgezije u dečijoj 

hirurgiji. Jak akutni postoperativni bol kod dece može da ima 

ozbiljne dugoročne posledice kao što je hronični bol. Od velike 

je važnosti da se akutni postoperativni bol leči od samog 

početka.  

Ključne reči: postoperativna analgezija, deca, pedijatrija, bol 
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