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I n children, acute pain occurs predominantly during
infectious illnesses, painful interventions or after

surgery (e1). Chronic pain generally takes the form of
headache and abdominal pain, usually with several
reported pain locations (1, e2). In this article the authors
confine themselves to the most common painful condi-
tions. The learning goals are:

� Differentiating the various presentations and causes
of pain

� Becoming familiarized with assessment tools and
measures for assessing pain in children of all age
groups (infants to adolescents) with acute and
chronic pain

� Internalizing the principles of pain therapy adapted
to children's age and type of pain.

A separate article devoted to painful interventions
will be published at a later date.

The methodological basis of this article was a selec-
tive literature review mainly in the Medline database
(via PubMed), confined to original articles in German
and English, systematic reviews, and evidence-based
meta-analyses. The Cochrane Database was also con-
sulted. Unless otherwise indicated, the evidence level is
stated as specified by the Oxford Centre of Evidence-
based Medicine (Version: May 2001) (www.cebm.net)
(table 6).

Acute pain
A large number of acute diseases of childhood (otitis
media, pharyngitis, burns, aphthous stomatitis, etc.) are
associated with pain. Pain and fever are the commonest
causes of an unscheduled pediatric consultation (e3).
Almost half the children suffering from otitis media
experience severe pain; the mean pain score is 7.5 on a
visual analog scale of 0 to 10 (VAS 0–10); 0 = no pain,
10 = maximal pain) (e4). The mean duration of pain can
be significantly, but only inconsiderably reduced by
antibiotic treatment: from 3.3 to 2.8 days (e5). Antibiotic
therapy has little influence on pain intensity in the first
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24 hours. Regardless of whether it is decided to treat the
child with antibiotics, additional analgesic therapy, for
example with ibuprofen, should be initiated for a variable
period of one to seven days (recommendation level A)
(2). Severe acute pain is also experienced postoperatively.
Compared to adults, pediatric patients receive fewer
and/or incorrectly dosed analgesics in daily routine (e1).
Severe pain experiences in childhood can – even if they
cannot subsequently be consciously recalled – lead via
the development of a pain memory to unusual sensory
processing of pain and altered behavioral patterns per-
sisting well beyond convalescence. If adequate pain pre-
vention is neglected in a single painful intervention, this
results in higher analgesic requirements, increased
stress and pain as well as a greater proportion of failed
analgesia and sedation in subsequent interventions (2).

Chronic pain
Chronic and recurrent pain is a frequent phenomenon
during childhood (1, e1, e2) and may be associated with
increased anxiety and depression, a restricted level of
physical/psychosocial functioning, and frequent school
absenteeism (e6). The parents of the affected children
are frequently under severe emotional stress and have a
tendency to exhibit pain exacerbating reactions (e7, e8).

Persisting pain during childhood predisposes towards
the development of chronic pain in adulthood (3, 4,
e9–e13).

Pain assessment
Pain is a subjective phenomenon. Verbal self-reporting
is therefore the gold standard for qualitative and quanti-
tative pain measurement both for children of school age
and adults (recommendation level B) (5, e14). For pain
perception see ebox 1.

Newborns, infants and young children: The Child-
hood Discomfort and Pain Scale (KUSS, Kindliche
Unbehagen- und Schmerz-Skala) is suitable for assess-
ing postoperative pain in non-mechanically ventilated
newborns up to the end of the fourth year (table 1) (6).

Preschool and school children: The KUSS can be
used in children without knowledge of German, whose
general or linguistic development is delayed, or who are
situationally impaired by anxiety. Depending on the
developmental status and previous experience, a face
pain scale for self rating should be used in children from
five years of age (figure). Of all the face pain scales,
preference should be given to those which are free of
emotional content. A face with tears running down can
have different meanings; younger children may possibly
use this variant to express high pain intensity, while
older children do not wish to cry despite having pain –
whether because of cultural or family values – and the-
refore report falsely low values. A laughing face at the
beginning of the scale may possibly result in a false high
pain score because sick children even without pain rarely
see themselves as "happily" laughing. The "Faces Pain
Scale – Revised" (7) shows good psychometric character-
istics and is most suitable for this age group (8, e15).

Chronic pain: Questionnaires record further pain
dimensions such as pain quality, concomitant symp-
toms, pain-inducing/exacerbating conditions, pain related
impairment, emotional distress, quality of life, pain related
coping, and self rating of therapy related improvement.
Pain relevant factors in the social environment (family,
kindergarten, school) are components of the interview
guide. For younger children or when there is a wish for
additional information, the parent's reported informa-
tion is also included. For chronic pain, it is indispensable
under diagnostic and therapeutic aspects to keep a pain
diary designed suitably for children (e14).

Pain experience
The experience of extreme pain in childhood and
adolescence can result in the development 
of a pain memory.

Consequences of pain experience
Chronic pain in children causes frequent school
absenteeism and if left untreated predisposes
towards chronic pain in adulthood.

TABLE 1

Childhood Discomfort and Pain (KUSS) Scale*1

Observation Rating Points

Crying Not at all 0
Groaning, whining, whimpering 1
Shouting 2

Facial expression Relaxed, smiling 0
Mouth distorted 1
Mouth and eyes grimacing 2

Trunk posture Neutral 0
Unsettled 1
Rearing up, arching 2

Leg posture Neutral 0
Struggling, kicking 1
Drawn up to body 2

Motor restlessness Not present 0
Moderate 1
Restless 2

Points total:

*1KUSS, Kindliche Unbehagen- und Schmerz-Skala;
The scale is suitable for newborns and young children up to the end of the 

fourth year of age. Modified from (5).

Only one statement is
allowed for each
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observation period is 
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requirement begins
with four points. Its

urgency increases with
rising points score
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Postoperative pain therapy in children and
adolescents
Younger children perceive the same injuries as more
painful than older children (e16). Multimodal preventive
and therapeutic concepts for perioperative pain integrate
psychological, pharmacological, and physical tech-
niques (immobilization etc.). The best basis for ensuring
effectiveness of pain therapy is good psychological
preparation by provision of age-appropriate information.

Principles of non-pharmacological treatment
The purpose of psychological interventions is to prevent
children developing anxieties and to beneficially influ-
ence pain experience through cognitive and emotional
processes. Several methods are indispensable for this
purpose:

� Since situational factors influence children's pain
experience to a particular degree, optimal back-
ground conditions such as age-appropriate brief-
ing, procedures without long waiting times, and
child-appropriate room design are important.

� To reduce or prevent anxieties and negative emo-
tional stress factors, cognitive and behavioral
therapeutic methods such as age-appropriate
education, breathing exercises, role playing, external
attention directing or imaginative techniques –
adjusted to the individual situation – are to be
included (5, e17) (recommendation level Afor indi-
vidual psychological interventions for painful pro-
cedures). 

Principles of pharmacological treatment
Therapeutic administration of placebos in response to
children's acute expressions of pain are not generally
productive and ethically highly questionable (see
ebox 2). In non-sedated children, intramuscular and
subcutaneous injections are to be strictly avoided.
Depending on age and culture, rectal administration is
often unwelcome. Plasma level concentrations and
onset of action – of paracetamol for example – are
unpredictable after rectal administration. The absorption
of orally administered medications may be delayed in
the immediate postoperative period. The intravenous
administration of analgesics allows rapid titration
according to pain in the recovery room. In the immediate
postoperative period on the ward, analgesics should be
given according to a fixed time schedule ("by the
clock") and additionally on demand – for a variable
period depending on the scale of the operation. Analgesics

should then be administered according to demand based
on the pain score.

Monitoring: Standardized monitoring and docu-
mentation protocols are recommended for this purpose.
After titration to the required dose, a pain measure-
ment should be performed every two to four hours (at
rest and during exercise) with continuous infusion of
analgesics.

Analgesics
Modern evidence-based perioperative analgesic regi-
mens are stratified according to the scale, localization,
and extent of the operation. They often comprise a com-
bination of regional anesthesiological interventions and
systemically acting analgesics (balanced procedure,
recommendation level A to C depending on the operation
studied). The evidence situation is essentially unsatis-
factory in this indication.

Non-opioids
The choice of non-opioids is based on the pathophysiol-
ogy of the pain and on contraindications. For inflamma-
tory pain, non-steroidal anti-inflammatory drugs
(NSAIDs) are used, for spasmodic abdominal pain
metamizole and if there is an increased hemorrhagic
risk, paracetamol or metamizole. A comparison of the
two most commonly used non-opioids paracetamol and
ibuprofen is provided in table 2.

Paracetamol: Paracetamol (PCM) has no clinically
relevant inhibitory effect on platelet aggregation. It has
no anti-inflammatory component. The adverse effects

KUSS scale
Acute pain in newborns, infants, and young
children is assessed with the KUSS scale. 
Preschool and school children can report their
pain themselves.

Pain prevention strategies
Non-pharmacological pain prevention strategies
are important because anxiety can intensify pain.

Figure: Faces Pain Scale for children aged about 5 years onwards (7)
Instructions for taking a medical history of the child's pain situation: "These faces show how
much something can hurt. This face (point to left-most face) shows no pain. The faces show
more and more pain (point to each from left to right) up to this one (point to right-most face)
– it shows very much pain. Point to the face that shows how much you hurt (right now)." 
To convert to a points system and document in the patient curve, score the chosen face 0, 2,
4, 6, 8 or 10, counting left to right. From a score of four onwards there is an analgesic
requirement for acute pain. (www.painsourcebook.ca). Figure with kind permission of ISAP
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typical of non-steroidal anti-inflammatory drugs, such
as gastrointestinal mucosal injury, are absent. Paracetamol
is hepatically glucuronidated and/or sulfated. Overdose
results in formation of the highly toxic N-acetyl-p-
benzoquinone imine (NAPQI). Genetic changes (poly-
morphisms of CYP2E1; autosomal recessive inherited
deficit of glutathione synthesis) may make affected
children more susceptible to the paracetamol associated
hepatotoxicity.

PCM is approved for use from birth onwards. The
analgesic potency of paracetamol is rated by many
authors as lower than that of ibuprofen or other NSAIDs
(5, e18). Postoperatively, paracetamol monotherapy is
only weakly effective (e19). Dose recommendations for
paracetamol are given in table 3. 

Non-steroidal anti-inflammatory drugs (NSAIDs):
The NSAID most widely used in pediatrics is ibuprofen
(table 4). Like all non-selective NSAIDs, it inhibits
cyclooxygenase (COX) type I and II and secondarily
also platelet aggregation. For interventions with an
increased hemorrhagic risk (tonsillectomy, large wound
areas etc.) and in patients with hemorrhagic tendency a
careful risk assessment is required. The influence of
COX I and II inhibitors on the incidence of relevant
bleeding after tonsillectomy has not yet been conclu-
sively determined: a Cochrane analysis concludes that
the risk of relevant post-tonsillectomy bleeding is not
increased by NSAIDs (9, e20–e22). Children rarely
develop gastrointestinal mucosal injury and nephro-
toxicity after short-term ibuprofen therapy (less than
seven days). These adverse effects do not occur more
often than with paracetamol. Individual cases of acute
renal failure have been reported when dehydrated chil-
dren received NSAIDs. In children with mild bronchial
asthma, the risk of an allergic reaction to NSAIDs is
classified as low. Ibuprofen is only approved for use in
children older than six months since in younger infants
the risk of reduced cerebral or renal blood flow may be
increased.

Metamizole: Because of its spasmolytic properties
metamizole is particularly suitable for visceral pain or
colicky pain. Caution is advised in patients with a
history of asthma or allergies and when the cardiovascular
situation is unstable. During intravenous therapy, a con-
siderable fall in blood pressure and even shock can
occur due to hypersensitivity reactions or allergies.

Metamizole should only be administered as a short
infusion and always with close monitoring of blood
pressure values. More useful than repeated short infusions
is a long-term infusion with a dosage of 2.5 to 3.0 mg/kg/h.
Metamizole is – depending on the route of administration
and the product – approved for use from the age of three
months onwards. A risk assessment for agranulocytosis
in children receiving metamizole therapy is not possible at
present – only one such case has been reported to date (10)

Opioids
Newborns, infants, and children with pre-existing
cerebral impairment react with particular sensitivity to
opioids, which therefore have to be initiated at low
doses and titrated upwards slowly until maximal con-
trol of the symptoms amenable to pharmacotherapy is
achieved. Besides respiratory depression and sedation,

Paracetamol
The low analgesic potency, variable absorption
after rectal administration, and the narrow
therapeutic range should be considered when
using paracetamol.

Non-steroidal anti-inflammatory drugs
Gastrointestinal mucosal injury and nephrotoxicity
rarely occur in children during short-term treat-
ment with ibuprofen.

*1 5, 15, 16, 25, e19, e48–e53; BW, body weight

Comparison of advantages and disadvantages of ibuprofen and paracetamol
in pain therapy*1

Ibuprofen Paracetamol

Advantages

Potent analgesic effect Rectal administration form also 
available for young children

Wide therapeutic range Approved for infants 
<6 months

Low toxicity on overdose No antiplatelet effect

Palatable syrups Intravenous formulation available

Better tolerability in children 
<2 years with history 
of obstructive bronchitis

Dose certainty  
(3 × 10 mg/kg/BW/day)

Long duration of action (8 h)

Disadvantages

Only approved from Dose uncertainty
age 6 months

Risk of acute renal failure – Narrow therapeutic range
if pre-existing relevant – Extremely high toxicity 
dehydration on overdose

– Weak analgesic potency

Relatively unpalatable 
oral formulation

TABLE 2
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Choice of non-opioid 
The choice of the non-opioid is based on the
pathophysiology of the pain and the possible
contraindications.

Indications of non-opioids
� Inflammatory pain  => NSAIDs
� Spasmodic (abdominal) pain  => metamizole
� Increased hemorrhagic risk => PCM or metamizole

*1 modified from (11)

TABLE 4

Recommended dosages for several selected NSAIDs and metamizole*1

Substance Dosage route Single dose (mg/kg) Dose interval (h) Max. daily dose (mg/kg/day)

Ibuprofen Oral/rectal 10–15 8 30–40
Absolute: 2400 mg/day

Diclofenac Oral/rectal 1–2 8–12 3
Absolute: 150 mg/day

Metamizole Oral/rectal/ 10–15 4–6 60–75
short i.v. infusion/ Absolute: 5000 mg/day
slow drip infusion

TABLE 3

Recommended dosages for paracetamol*1

Single initial dose Follow-on dose Dose interval Max. daily dose
at start of therapy (mg/kg) (h) (mg/kg/day)
(mg/kg)

Rectal

Premature infants 28th–30th GW 20 15 12 35

Premature infants 31st–38th GW 20 15 12 45

Newborns and infants 30 15 8 60
up to age 6 months

Infants after 6th month 35–45 15–20 6–8 60

Young children >1 year 35–45 15–20 (4–)6 75

Children >6 years 35–45 15–20 (4–)6 90
Absolute maximum
4000 mg/day

Oral

Newborns and infants 20 20 8 60
up to age 6 month

Infants after 6th month 30 10–20 (4–)6 60

Young children >1 year 30 15 (4–)6 75

Children >6 years 30 15 (4–)6 90
Absolute maximum
4000 mg/day

Intravenous

All age groups 15 15 6 60
Absolute maximum
4000 mg/day

After rectal administration the peak plasma level is only reached after 2 to 3 hours because of slow and variable absorption (e18).
For oral or rectal administration a saturation dose should be given on starting treatment. For intravenous therapy the saturation dose is not required.

Maximal analgesia is achieved 1 to 2 hours after rapid (within 10 min) intravenous administration (e18). Because of the narrow therapeutic range the age adapted
maximum daily dose should not be exceeded and not administered for longer than 48 hours; 

*1 modified from (11, e19); GW, gestation week
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the same adverse effects are essentially seen in chil-
dren as in adults (nausea, vomiting, constipation, pruri-
tus, urinary retention, lowered seizure threshold). The
risk of dependence is to be classified as low. An exten-
sive literature search failed to disclose a single docu-
mented case. As opioids for moderate to severe pain,
tramadol and tilidine, for severe to very severe pain es-
pecially morphine and, if this is poorly tolerated by cer-
tain individuals, buprenorphine, hydromorphone, and
oxycodone are used. Despite scant scientific evidence,
piritramide is widely used in Germany (Recommenda-
tion level for postoperative use of opioids [also as
patient-controlled analgesia, PCA] depending on the
operation: A to C) (5).

Tramadol: Tramadol has not only an opioid receptor
mediated action but also serotonergic and adrenergic
mechanisms of action (11). After a saturation dose, a
continuous long-term infusion is more suitable because
of its better tolerability. Especially the combination with
metamizole has proved successful particularly for vis-
ceral pain. Tramadol is not subject to the German
Federal Narcotics Act.

Tilidine/naloxone: Tilidine/naloxone can be used
orally in older children in the later postoperative course.
Tilidine is not subject to the provisions of the German
Federal Narcotics Act.

Morphine: Morphine is the opioid of choice for
pediatric use. Starting doses are listed in table 5. The
safety and efficacy of continuous intravenous adminis-
tration of opioids for pain management are well estab-
lished for all age groups (e1).

Morphine PCA: Patient-controlled analgesia (PCA)
can be used in children aged six years or more (5, e14).
Postoperatively, a basic infusion of 4 µg/kg/h morphine
is not associated with an increased rate of adverse effects
(e23). Pediatric opioid PCA requires special logistics
and regular monitoring of vital signs. Loading doses are
shown in table 5, the lockout time – loading dose
demand does not result in a loading dose but is recorded
by the PCA pump – is usually ten minutes.

Piritramide: Because of its acidic pH, piritramide
should not be given together with other drugs through
the same intravenous line. The dosage corresponds to
that of morphine (table 5).

Pethidine: The use of pethidine is no longer recom-
mended because of its long half-life and the seizure
threshold lowering metabolite norpethidine. Norpethidine
can cumulate during prolonged pethidine use and post-
operatively (11, e24, e25).

Regional anesthesia and analgesia
In children, regional anesthesia should be carried out
under deep sedation or general anesthesia (table 6). The
Pediatric Anesthesia Working Group of the German
Society of Anesthesiology draws attention to the fact
that routine clotting analyses are not required in healthy
children before applying regional anesthesia. Ropi-
vacaine appears to be the local anesthetic of first choice
for epidural/caudal analgesia because of its low cardio-
toxicity, low incidence of motor blocks, and favorable
pharmacokinetics on continuous administration (5, e26).
In children, respiratory and sedation monitoring should
be practiced for at least 24 h after epidural opioid admin-
istration.

Chronic and recurrent pain
Headache is one of the commonest pediatric health
problems (12, e2). In Germany an estimated 1 000 000
school days are missed every year because of headache.

Migraine: 5% to 10% of all 7- to 15-year-olds suffer
from migraine (in most cases without aura). In the last
20 years the prevalence of migraine among 7-year-olds
has risen from 1.9% to 5.2% (e27). The diagnostic criteria
of the International Headache Society (IHS) define
migraine without aura as follows (13).

� At least five attacks fulfil the following criteria
� Duration of attack 4 h (children 1 h) to 72 h
� Headache fulfils at least two of the following criteria

– Unilateral location (children also: bilateral frontal/
temporal)

– Pulsating
– Moderate to severe pain intensity
– Exacerbation on physical activity

� Headache is accompanied by at least one of the
following symptoms
– Nausea and/or vomiting
– Photophobia and phonophobia.

Tension-type headache: Up to 25% of all children
aged 7 to 15 years complain of episodic tension-type
headache. In contrast to migraine, the pain attack may
last from 30 minutes to 7 days and is of lower intensity

Tramadol
Tramadol is very well tolerated as a long-term
infusion in pediatric use.

Morphine
Morphine is the most thoroughly studied potent
opioid in pediatrics; and can be safely used at any
age (subject to compliance with age-appropriate
weight based dosage and monitoring standards).
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Use of opioids
Opioids are always titrated according to effect.
The starting dose is based on the child's age and
comorbidities.

Establishment of opioids
Safety and efficacy of continuous intravenous
administration of opioids for pain management
are well established for all age groups.

TABLE 5

Opioid starting doses for opioid-naive children and adolescents

Dosage route Usual starting dose for children of body weight >10 kg and 
age >6 months

Opioids for severe and very severe pain (WHO III)

Buprenorphine

Intravenous Loading dose 0.003 mg/kg (max. 0.15 mg) every 6 h

PCA loading dose 0.001 mg/kg (max. 0.06 mg)

SDI 0.0005 mg/kg/h (max. 0.03 mg/h)

Sublingual 0.004 mg/kg (max. 0.2 mg) every 8 h

Hydromorphone

Intravenous Loading dose 0.01 mg/kg (max. 0.5 mg) every 3 h

PCA loading dose 0.004 mg/kg (max. 0.2 mg)

SDI 0.005 mg/kg/h (max. 0.2 mg/h)

Oral Immediate release 0.03 mg/kg (max. 1.3 mg) every 4 h

Sustained release 0.06 mg/kg (max. 4 mg) every 8 h

Morphine *1

Intravenous/ Loading dose 0.05 mg/kg (max. 3 mg) every 3 h

subcutaneous PCA loading dose 0.02 mg/kg (max. 2 mg)

SDI 0.02 mg/kg/h (max. 0.5 mg/h)

Oral Immediate release 0.2 mg/kg (max. 5 mg) every 4 h

Sustained release 0.4 mg/kg (max. 10 mg) every 8 h

Oxycodone

Intravenous/ Loading dose 0.04 mg/kg (max. 2 mg) every 4 h

subcutaneous PCA loading dose 0.02 mg/kg (max. 1.3 mg)

SDI 0.02 mg/kg/h (max. 0.5 mg/h)

Oral Immediate release 0.1 mg/kg (max. 5 mg) every 4 h

Sustained release 0.2 mg/kg (max. 10 mg) every 8 h

Opioids for moderate and severe pain (a dose of 10 mg/kg/day or 600 mg/day should not be exceeded)

Tramadol

Intravenous Loading dose 1 mg/kg (max. 50 mg) every 4 h

PCA loading dose 0.3 mg/kg (max. 10 mg)

SDI 0.3 mg/kg/h (max. 10 mg/h)

Oral Immediate release 1 mg/kg (max. 50 mg) every 4 h

Sustained release 2 mg/kg (max. 100 mg) every 8 h

Tilidine/Naloxone

Oral Immediate release 1 mg/kg (max. 50 mg) every 4 h

Sustained release 2 mg/kg (max. 100 mg) every 8 h

For infants <6 months
and children of body
weight <10 kg or in
children with cerebral
impairment, the starting
doses should be reduced
by two-thirds to one third
of the dose shown here.
Follow-on doses should
always be titrated slowly
depending on response.
Max., maximum single
dose at the start of opioid
therapy in older children,
adolescents, and young
adults; SDI, slow drip
infusion; for SDI the
maximum dose per hour
is stated; *1 parenteral
piritramide is dosed like
morphine. Modified from
Cancer Pain Relief and
Palliative Care in Children
(WHO 1998 [11]) 
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(13). 5% of the children complain of nausea, 15% of
photophobia/phonophobia respectively during the head-
ache phase (e28, e29).

Diagnostic procedures for headache
Recurrent headache in childhood can usually be diag-
nosed on the basis of the medical history and physical
examination (14). Electroencephalography (EEG) is only
recommended if associated symptoms suggest the pres-
ence of a cerebral convulsive disorder (14). A cranial
MRI (magnetic resonance imaging) scan is only indicated
in exceptional cases (ebox 3).

Pharmacological therapeutic approaches for acute
migraine attacks: Treatment of migraine attacks is
stratified according to severity, duration, and accom-
panying symptoms (12). Single-agent preparations are
to be preferred and administered in sufficiently high
dosages. Ibuprofen is superior to paracetamol; a direct
comparison shows that complete pain relief after two

hours is achieved twice as frequently with ibuprofen
(15). For attacks of headache that are already initially
very severe, rapidly progressive, or accompanied by
numerous other symptoms and if the primary ibuprofen
therapy is ineffective, sumatriptan nasal spray should be
used, which is approved in Germany for use in children
aged 12 years or more (dose: 10 mg intranasal) (8) (rec-
ommendation level A, [8, 12, 16, e30–e33]). Acetyl-
salicylic acid should only be used from age 12 years
onwards because of the risk of Reye's syndrome (e34).

Migraine prophylaxis: The efficacy of multimodal
outpatient treatment programs (including elements from
cognitive behavioral therapy, relaxation techniques,
hypnosis, biofeedback, and endurance training) has
been convincingly demonstrated (recommendation
level A) (1, 17, 18). 

Purely clinical experience shows that a regular life
style with sufficient sleep, a balanced diet and adequate
fluid intake is helpful. Pharmacological prophylaxis in

Regional anesthesia
Regional anesthesia should only be performed
under deep sedation or general anesthesia.

Children and headache
Headache in childhood is very common. 
Migraine attacks are often shorter than in adults
and may often be bilateral. The differential
diagnosis of childhood headache should be made
by a pediatrician.

TABLE 6

Regional anesthesia and analgesia techniques according to surgical intervention

Operation Regional anesthetic technique Evidence level*1

Urogenital

Circumcision Caudal anesthesia or subpubic penile block A (very high)

Hypospadias correction Caudal anesthesia A (very high)

Orchidopexy Caudal anesthesia A (very high)

Herniotomy (open) Wound infiltration, ilioinguinal block; caudal anesthesia A (very high)

Abdominal

Extensive abdominal surgery PDA B (high)

Appendectomy (open) Wound infiltration additionally to other analgesic measures D (low)

Fundoplication (open) PDA D (low)

Orthopedic

Lower extremity PCEA C (medium)

Upper extremity (hand, forearm) Brachial plexus block D (low)

Spine PDA, poss. with two catheters C (medium)

Various

Thoracotomy PDA B (high)

*1 Detailed definition of Evidence level on the internet, evidence levels: A (very high; high quality meta-analyses, randomized controlled trials [RCTs]);
B (high; systematic review articles); C (medium; good case control or cohort studies); D (low, case series).

PDA, peridural anesthesia and postoperative analgesia; PCEA, patient controlled epidural analgesia. Modified from (7)
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childhood should only be employed if attack therapy is
inadequate and the non-pharmacological prophylactic
measures fail (12). Migraine prophylaxis is performed
for a period of three to six months keeping a migraine
diary and is then interrupted to assess the spontaneous
course. The medications are generally titrated upwards
from an initial low level and finally tapered out. The
most commonly used substances are the beta blocker
metoprolol and the calcium channel blocker flunarizine
(no beta blockers in patients with asthma) and the anti-
convulsant topiramate (recommendation level D,
because of conflicting study results [12, 19, e35–e41]).

Treatment options in tension-type headache: In
most cases this headache can be treated using non-
pharmacological strategies which have to be learned by
the child in group or in one-to-one sessions, such as
muscle relaxation by the Jacobson method as well as
cognitive-behavioral strategies and biofeedback. TENS
(transcutaneous electrical nerve stimulation) has proved
helpful in open-label studies.

Chronic abdominal pain
The prevalence of chronic abdominal pain among chil-
dren of school age is 10% to 25% (e42). Apley defines
typical chronically recurrent abdominal pain as abdominal
pain that occurs episodically at least once a month for at
least three months in succession and impairs the child's
normal activities (20). At present, chronic abdominal
pain is classified according to the Rome III criteria (21)
(ebox 4). In more than half of the cases the functional
abdominal pain is already primarily associated with
other forms of pain such as headache and chest pain.

Children with functional abdominal pain show char-
acteristic features (e42):

� Periumbilical (45%) or epigastric pain (40%)
lasting for less than one hour in two thirds of the
children and almost always for less than three hours 

� Child and parents can almost never name measures
that shorten the pain event

� Pain is frequently associated with autonomic ner-
vous symptoms such as pallor and nausea

� Physical examination reveals no abnormalities.
Caution is advised if one of the warning signs

mentioned in the box occur (box).

Somatic, mental, and social "abnormalities":
Many of the children affected show "abnormalities"
such as disorders of gastrointestinal motility, carbo-

hydrate malabsorption or positive Helicobacter pylori
tests. The presence of positive organic findings, however,
has no influence on the long-term course (22). Accord-
ing to the ESPGHAN (European Society for Pediatric
Gastroenterology, Hepatology, and Nutrition) Consensus
Statement, there is no validated relationship between the
Helicobacter infection and chronic recurrent abdominal
pain (22). Children with abdominal pain and non-
ulcerative gastritis do not benefit symptomatically from
HP eradication. Many psychosocial "abnormalities" have
been proclaimed for these children and their families.
The study results are contradictory, especially in cases
where not healthy but chronically ill children and their
families were used as reference group.

Bio-psycho-social model
After excluding other diseases by means of medical his-
tory and physical examination, the pediatrician can con-
tinue searching for "the" cause or interpret the functional
pain within the context of a bio-psycho-social model
(23, e43): a child's vulnerability in terms of functional
abdominal pain is an interplay between organic dys-
function (in these cases especially of the gastrointestinal
tract) and psychological factors. Once functional
abdominal pain has developed, the recurrent pain expe-
rience increases the child's vulnerability, and this all the
more, the more clearly the pain is perceived and intensi-
fied by the environment. Stressors can be psychosocial
or biological in nature (e.g. lactose loading).

Treatment
In several studies on the long term course over 5 to 30
years, the children who formerly suffered functional
abdominal symptoms were now suffering considerably
more frequently from chronic abdominal pain, other
somatic symptoms, and psychosocial disorders (e44).
No significantly positive therapeutic results were obtained
for functional abdominal symptoms on introducing
lactose-free diet or increasing nutritional dietary fiber
(24). The course of functional abdominal symptoms can
be favorably influenced by strategies such as compre-
hensive education about the maintenance of chronic
pain and learning appropriate pain related coping strat-
egies. Cognitive behavioral therapy combined with
training measures for parents are also promising (rec-
ommendation level A) (1, e44). Other forms of chronic
abdominal pain also benefit from pharmacological
therapeutic approaches such as attack therapy with ibu-
profen for abdominal migraine.

Medication with acetylsalycilic acid (ASA)
Due to the risk of Reye's syndrome, ASA should
generally only be used from age 12 years onwards.

Treatment of migraine attacks
The treatment of migraine attacks is stratified
according to pain and course. Non-pharmacological
strategies for migraine prophylaxis are very well
validated and effective over years. Pharmacological
prophylaxis of migraine plays a secondary role.
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Somatoform pain disorders
Somatoform pain disorders are dominated by persistent
and intolerable pain which cannot be explained in terms
of physiological processes (e45). The prevalence of
somatoform pain disorder in childhood is 2% to 3%
(200 000 affected children in Germany) (e46). For
extreme pain-related life impairment, high school
absenteeism, concurrent emotional problems or if out-
patient therapeutic interventions fail, inpatient multimodal
pain therapy is recommended (recommendation level B,
evidence level of studies: 3 and 4a [e46, e47]).

Conclusion
Children with acute pain are entitled to adequate, age-
appropriate pain evaluation and treatment. Extremely
severe acute and recurrent or chronic pain compromises
their development. Nationwide health care structures
providing adequate postoperative acute pain therapy
and multimodal treatment programs for chronic pain are
lacking in Germany.
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Please answer the following questions to participate in our certified Continuing Medical Education
program. Only one answer is possible per question. Please select the answer that is most appropriate.

c) Ibuprofen
d) Tramadol
e) Metoprolol

Question 7:
Which regional anesthesiological technique can be used in an
extensive abdominal surgical procedure in children as part of
balanced perioperative analgesia?
a) Caudal anesthesia
b) Peridural anesthesia
c) Brachial plexus blockade
d) Subpubic penile block
e) Intrathecal opioids

Question 8:
Migraine attacks are generally triggered by normal everyday
stress. What should be remembered when treating migraine
attacks?
a) Pharmacological prophylaxis is necessary for children suffering from

migraine.
b) Pharmacological attack therapy should only be started if dietary

interventions alone have failed
c) Besides pharmacological attack therapy, cognitive-behavioral

training and endurance sport are important.
d) Paracetamol is superior to ibuprofen in the oral treatment of

migraine attacks.
e)   Pharmacological treatment is superfluous for attacks lasting less

than two hours.

Question 9:
How should opioids be administered in newborns, infants, and
children with pre-existing cerebral impairment?  
a) Treatment should be started with a low initial dose and further doses

should be titrated according to response.
b) The starting dose depends on the patient's height and further doses

should be based on the child's age.
c) Treatment should be started with a high initial dose and continued

with a maintenance dose.
d) The starting dose corresponds to the usual starting dose for children

(body weight >10 kg, age >6 months) and the intervals between the
opioid doses should be short in this patient population.

e) The starting dose corresponds to the usual starting dose for children
(body weight >10 kg, age >6 months) and is continuously increased.

Question 10:
What applies for the bio-psycho-social model for functional
abdominal pain in childhood?
a) In functional abdominal pain, an inherited or acquired vulnerability

interacts with external stressors.
b) Excessive anxiety of parents, a Helicobacter pylori infection or aver-

sion to school are the commonest causes of functional abdominal
pain in children.

c) If functional abdominal pain has developed, the pain experience
decreases the child's vulnerability.

d) Lactose loading is the key factor in the development of functional
abdominal pain.

e) Cognitive-behavioral therapy cannot influence the course.

Question 1:
Pain associated with acute otitis media is common. In what range
does the medium pain intensity lie on a scale of 0 to 10 (0 = no
pain, 10 = maximal pain)?
a) 2–3
b) 3–4
c) 5–6
d) 7–8
e) 9–10

Question 2:
Which of the following principles is important 
for preventing the development of a pain memory?
a) Antibiotic treatment should be initiated for immediate pain relief in

acute diseases such as otitis media.
b) Postoperatively, especially after bone fractures, older children (above

10 years) need analgesics more often than young children.
c) Postoperatively, pharmacological pain treatment is needed only for

infants after painful locally limited procedures.
d) Sufficient pain prevention is necessary for a single, very painful pro-

cedure in children of every age.
e) Pain prevention before medical procedures is only necessary for

children aged two years or more, since younger patients no longer
remember the pain.

Question 3:
What is the gold standard of qualitative and quantitative pain
measurement for school age children?
a) Verbal self-reporting
b) Independent observer
c) Electromyography
d) Neurological examination
e) Sensitivity test

Question 4:
What is the procedure for postoperative pain measurement?
a) Postoperative pain in children should usually be assessed by asking

the parents because children cannot accurately judge their pain
themselves.

b) Postoperative pain measurement should be done once daily.
c) In children up to four years of age, systematic observation of pain

related behavior is unnecessary to assess their pain.
d) In children who cannot express themselves in German, an independent

assessment of their pain is also appropriate over four years of age.
e) A systematic pain assessment is impossible in sedated patients.

Question 5:
From what age onwards at the earliest should a face scale for self-
assessment of pain intensity be integrated into pediatric care,
taking into account the child's developmental status and previous
experience?
a) From two years of age onwards
b) From four years of age onwards
c) From five years of age onwards
d) From three years of age onwards
e) From seven years of age onwards

Question 6:
Which drug is recommended in international guidelines to treat
acute attacks of childhood migraine?
a) Dihydroergotamine
b) Ergotamine
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e-BOX 1

Pain perception in children
From about three years of age onwards, children are capable of
expressing their pain in concrete terms (e54).
The notion of pain (causes and assessment) follows Piaget's stages of
cognitive development (e55).
From the "concrete operational stage" (the stage from which childhood
thought is predominantly bound to specific events) onwards, children are
capable of forming concepts about causes of pain.

As regards recall processes, Chen (e56) has demonstrated that children
at the age of three years are already able to remember painful procedures.

Von Baeyer et al. have described four different ways in which children
handle memories of pain (e57):
� Habituation
� No change through the memory
� No memorization pattern
� Sensitization which can take place at the physiological and

psychological level, for example by the formation of anxiety-triggered
avoidance behavior

Reinforcing factors include operant mechanisms such as increased
parental attention when pain occurs.
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e-BOX 2

Additional information on
administration of placebos in
pediatric pain therapy
It is common practice at German pediatric centers to
administer short infusions with NaCL 0.9% or oral placebos
(especially vitamin C) to children thought to be "feigning
pain." If the children show marked pain reduction, this
may result in the treating team feeling justified in their
belief that the pain reported by the child does not have a
"biological" but rather a "psychological" origin. The fact is
overlooked that up to 50% of persons with extremely
severe pain (children and adults with migraine attacks,
postoperatively, acute abdomen, etc.) show a 50% placebo
induced pain reduction (e58–e60). Placebo administration
often leads to pain reduction which can, however, be
explained in terms of factors such as classical conditioning
processes or expectation effects (e61). Despite these
effects, placebo use in children and adolescents can lead
to loss of trust not only among children and adolescents
but also parents (e62).

If a placebo is administered to an affected child as 
a means of distinguishing between "biological" and
"psychological" pain, this contradicts the scientifically
established fact that pain is always to be understood as
being of bio-psycho-social etiology (e63). Giving placebo
in response to a child's expressions of acute pain provides
no information about the underlying causes of the pain,
can prejudice the relationship between the treating physician,
patient and parents and also prevents the use of an
adequate multimodal pain therapy in which psychological
elements are an important component (1). Giving a placebo
may for a brief period of time free the treating team from
its inability to deal professionally with the child's expressions
of pain, but usually does not lead to a positive solution of
the underlying conflict – the child is expressing pain and
wants pain therapy; I as the treating person do not believe
he is in pain and do not wish to give him analgesic
therapy – but is more likely to further exacerbate this
conflict. Particularly when the treating person perceives a
child's expressions of pain appear inadequate in relation to
the triggering cause (severe pain, small blood sample),
inconsistent with the child's behavior (reporting maximum
pain rating but "smiling child," complaints of severe
headache and wish to play at the computer) or occurring
only at certain times (headache on Mondays; in the
evening severe postoperative pain but active play behavior
during the day), the team should understand the expression
of pain as a "message" that is important to understand
and which warrants a professional response (e46) – and
not the administration of a placebo.

e-BOX 3

Indication for cranial MRI*1

Cranial MRI is indicated for recurrent headache 
in the following cases:
� Neurological evaluation shows abnormalities
� Simultaneous presence of cerebral seizures
� Changes in headache intensity, frequency or characteristics
� Morning headache
� Nausea/vomiting on awakening
� Nausea between migraine attacks
� Nocturnal headache
� Sudden severe, first-onset headache
� Other additional signs of illness (e.g. changes in

personality) suggesting another neurological condition

*1 modified from Lewis et al. (14)
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e-BOX 4

ROME III criteria for classification of recurrent abdominal pain in
childhood (e64)*1

� FFuunnccttiioonnaall  ddyyssppeeppssiiaa
The following criteria must be fulfilled at least once per week for at least two months:
11.. Persistent or recurrent pain centered in upper abdomen (above umbilicus)
22.. Not relieved by defecation or associated with change in form or frequency of bowel action 

(this means that no irritable bowel syndrome is present)
33.. No signs of inflammatory, anatomical, metabolic or neoplastic process that would explain the

patient's symptoms

� IIrrrriittaabbllee  bboowweell  ssyynnddrroommee
The following criteria must be fulfilled at least once per week for at least two months:
11..  Abdominal discomfort (an unpleasant sensation not described as pain) or pain

associated for 25% of the time or more with two or more of the following criteria:
– Improvement with defecation
– Change in frequency of stool
– Change in form or appearance of stool

22..  No signs of inflammatory, anatomical, metabolic or neoplastic process that would 
explain the patient's symptoms

� AAbbddoommiinnaall  mmiiggrraaiinnee
All of the following criteria must be fulfilled at least twice in the last 12 months:
11..  Paroxysmal episodes of intense periumbilical pain lasting 1 or more hours
22..  Healthy in between for weeks or months
33.. Pain interferes with normal activities
44..  Pain associated with two or more of:

a. Loss of appetite
b. Nausea
c. Vomiting
d. Headache
e. Photophobia
f. Pallor

55..  No signs of inflammatory, anatomical, metabolic or neoplastic process that would
explain the patient's symptoms

� FFuunnccttiioonnaall  aabbddoommiinnaall  ppaaiinn
The following criteria must be fulfilled at least once per week for at least two months:
11.. Episodic or continuous abdominal pain
22.. Insufficient criteria for other functional gastrointestinal disorders
33.. No signs of inflammatory, anatomical, metabolic or neoplastic process that would

explain the patient's symptoms

� FFuunnccttiioonnaall  aabbddoommiinnaall  ppaaiinn  ssyynnddrroommee  ooff  cchhiillddhhoooodd
The criteria for functional abdominal pain of childhood must be fulfilled for at least 25% of the time and
include at least one of the following points:
11.. Interferes with normal activities
22.. Additional somatic symptoms (headache, limb pain, sleep difficulty)

*1 modified from  Raquin A, Di Lorenzo C, Forbes D et al.: Childhood functional gastrointestinal disorders: child/adolescent.
Gastroenterology 2006; 130: 1527–37


