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• 14 year old girl with nil past history but 9/10 
headache, frontal, nausea, photophobia, 
mother suffers from frequent headaches

• 16 year old boy with persistent headache, Had 
head clash in footy last week, ?LOC, Had CT at 
local ED. Today headache worse

• 17 year old girl presents with headache and 
fever for last 3/7. She has photophobia and 
looks pale 

3 kids come in all at once
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• Self report of 14-18 yr old – 2384 participants
– 21.3% report migraine at some point in life
– 9.6% had migraine within last 12 months

• Longitudinal study
– Report migraine before age 6 – 25%
– Report migraine between age 6-10yrs – 57%

• 1/3 have remission at puberty
• 70% have family history of headache 

Migraine is common
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• 60% of all kids with 
migraine before 
puberty are male

• After puberty females 
outnumber males 3:1

Boys versus Girls
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The pathophysiology of migraine is currently believed to be a 
primary neuronal event. Patient factors (eg, genetic or metabolic 
and external triggers) interact to lower the brain threshold for 
the initiation of cortical spreading depression (CSD). The slowly 
propagating wave of CSD is a noxious stimulus that produces 
regional hypoperfusion believed to be the cause of the aura of 
migraine. It also diffuses to the perimeningeal vasculature 
producing the release of proinflammatory neurochemicals such 
as calcitonin gene-related peptide (CGRP). The resulting sterile, 
neurogenic inflammation activates first order neurons in the 
trigeminovascular system causing cranial vessel dilatation and 
the throbbing, pulsatile pain of migraine. Recent evidence also 
suggests that low levels of, or altered transmission of, the 
serotinergic system neurotransmitter 5-HT play a role in the CSD-
induced activation of the trigeminovascular pathway.
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• Stress
• Inadequate sleep duration 
• Poor sleep quality
• Light 
• Menses  
• Trauma
• Diet 

Migraine Triggers
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• Cheese (tyramine)
• Chocolate, coffee, tea, colas, other soft drinks 
• Citrus fruits (food intolerance)
• Hot dogs, cured meats (nitrites)
• Dairy products, yogurt (food intolerance, food allergy)
• Fatty and fried foods 
• Asian, frozen, snack foods (monosodium glutamate)
• Wine, beer (alcohol, tyramine, histamine, sulfites, phenolic 

flavonoids)
• Diet foods, artificial sweeteners, and sodas (aspartame) 

• Studies limited and often contradictory

Foods that could trigger migraine
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• Epilepsy 
• Depression and anxiety
• Sleep disturbances
• Tourette’s syndrome 
• Asthma 
• Congenital heart disease and stroke 
• A higher frequency of suicidal ideation was identified in 

adolescents aged 13 to 15 with migraine with aura or 
• High headache frequency (of any type)

Kids with migraines also have
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• Bilateral Head Pain**
– Difficult to localise in kids

• Usually shorter duration than adults
• 2 types classified
–Migraine without aura
–Migraine with aura
• Outdated terms are common and classic migraine 

What is a migraine
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Guideline on Headache classification 2018 
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A. At least 5 attacks fulfilling criteria B-D
B. Headache attacks lasting 4-72 hours*
C. Headache has at least 2 of the following characteristics: 
 1. unilateral location, may be bilateral*
 2. pulsating quality
 3. moderate or severe pain intensity
 4. aggravation by or causing avoidance of routine
          physical activity (eg, walking or climbing stairs) 
D. During headache, at least 1 of the following: 
 1. nausea and/or vomiting
 2. photophobia and phonophobia 
E. Not attributed to another disorder 

Migraine without Aura
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A. At least 2 attacks fulfilling criteria B-D. 
B. One or more of the following fully reversible aura symptoms: 

including positive features (eg, flickering lights, spots or lines) and/or 
negative features (ie, loss of vision)
fully reversible sensory symptoms including positive features (ie, pins and 
needles) and/or negative features (ie, numbness)
fully reversible dysphasic speech disturbance

C. At least 2 of the following: 

At least 1 aura symptom spreads gradually over ≥ 5 minutes, and/or 2 or 
more symptoms occur in succession 
Each individual aura symptom lasts 5 to 60 minutes 

At least 1 aura symptom is unilateral 
The aura is accompanied, or followed within 60 minutes, by a headache 

D. Not better accounted for by another diagnosis

Migraine with Aura
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• Tension Headache
– Similar to migraine ?spectrum of same disorder
– Bandlike sensation, assoc neck and shoulder pain
– Worse as day progresses
– May improve with sleep

• Cluster Headache
– Most painful of headache, Usually unilateral pain 
– Often assoc nasal congestion, rhinorrhoea, sweating, 

eyelid oedema,
– Freq every other day or 8 per day

Other types of headache
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Is it a migraine?
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 Emergency Department Evaluation 

History
When evaluating a child presenting with headache, 
a thorough history is paramount in determining an 
accurate diagnosis that will ultimately guide appro-
priate therapy. Although the majority of headaches 
are not life threatening, rapid recognition of sec-
ondary headache emergencies is vital. A complete 
history should include a clear description of the 
headache, mode of onset, duration, severity, and 
associated symptoms, as well as medication history 
and family history. Since young children are often 
unable to articulate specifics, parent or caregiver 
observations are important, including descriptions 
of any behavior changes (refusal to participate in 
age-appropriate play, preference for the dark, etc.). 
 The following symptoms and signs warrant 
consideration of further investigation for second-
ary headache:27,28

• First or worst headache ever; sudden (“thunder-
clap”) onset

• Increasing severity or frequency
• Change in headache character
• Awakening from sleep because of headache 
• Occurring exclusively in the morning or late at 

night 
• Associated with severe vomiting, particularly in 

early morning
• Headache associated with straining (cough, 

urination, defecation)
• Poor response to therapy
• Abrupt alteration in mental status
• Papilledema
• Focal neurologic deficit
• High-risk populations (patients with sickle cell 

disease, immune deficiency, malignancy, coagu-
lopathy, pregnancy, neurocutaneous syndromes, 
congenital heart disease, or recent head trauma)

 Fortunately, the majority of patients with seri-
ous underlying neuropathology with acute head-
ache have recognizable signs and symptoms. Older 
children may be able to characterize the quality and 
severity of the headache, which may prove help-
ful in identifying a specific diagnosis. For example, 
unilaterality suggests migraine headache, although 
this may be an unreliable indicator in children aged 
< 10 years who often report bilateral pain. Also, 
unilateral headaches may occur with focal infec-
tions, such as sinusitis or dental abscess. Further-
more, the location may provide clues to a specific 
diagnosis, especially in the case of cluster head-
aches, which are typically associated with retro-
orbital or temporal pain.
 In addition to providing an alternative clas-
sification scheme, certain temporal patterns are 
associated with specific diagnoses. Acute-onset 

the intracranial fluid spaces, ie, the vasculature, ex-
tracellular fluid compartment, or cerebrospinal fluid 
space. Several drugs have been implicated as caus-
ative agents, including oral contraceptives, steroids, 
minocycline, tetracycline, penicillin, gentamicin, 
indomethacin, thyroid hormone, lithium carbonate, 
and hypervitaminosis A. Of interest, prepubertal 
children with idiopathic intracranial hyperten-
sion have a lower incidence of obesity compared to 
adults, and there is no gender predilection. Similar 
to adult patients, children are at risk for the develop-
ment of permanent visual loss.25

Other Causes
Headache related to meningeal irritation may be 
caused by infection (meningitis), inflammation (eg, 
from a tumor), or hemorrhage (eg, from vascular mal-
formation or malignant hypertension). In addition, 
sinus disease is often associated with headache.26

 Differential Diagnosis 

The differential diagnosis of headaches is broad.  
Headaches may range from bothersome nuisances to 
life-threatening problems. See Table 6 for an expand-
ed list of primary and secondary headaches.

Table 6. Differential Diagnosis For Pediatric 
Headache 

Primary Headache
r� Migraine headache
r� Tension-type headache 
r� Cluster headache 

r� Alcohol intoxication
r� Aneurysm 
r� Brain abscess 
r� Carbon monoxide poisoning
r� Cerebrovascular abnormality
r� Cerebral contusion 
r� Dental infection
r� Drug toxicity
r� Encephalitis 
r� Glaucoma
r� Glioma 
r� Hydrocephalus
r� Hypoglycemia
r� Infection (bacterial, viral, 

fungal, mycobacterial)

r� Malignant hypertension
r� Meningioma
r� Meningitis
r� Metastasis
r� Neuroblastoma
r� Osteomyelitis 
r� Sickle cell disease
r� Sinus tumor
r� Subarachnoid hemorrhage
r� Subdural hematoma
r� Substance abuse
r� Temporal arteritis 
r� Trauma 
r� Vasospasm

Secondary Headache, Serious Causes

r� Allergies
r� Caffeine toxicity or withdrawal
r� Conjunctivitis
r� Contusion 
r� Dental infection
r� Extraocular muscle strain
r� Glaucoma

r� Otitis
r� Poor nutrition 
r� Postlumbar puncture headache
r� Sinusitis
r� Temporomandibular joint 

dysfunction
r� Vitamin A toxicity

Secondary Headache, Non-Life Threatening Causes
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Further investigation required

• First or worst headache ever; sudden 
(“thunderclap”) onset 

• Increasing severity or frequency 
• Change in headache character 
• Awakening from sleep because of headache 
• Occurring exclusively in the morning or late at 

night 
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• Headache associated with straining (cough, 
urination, defecation) 

• Poor response to therapy 
• Abrupt alteration in mental status 
• Focal neurologic deficit 
• High-risk populations

Further investigation required
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• Decrease stimulation
• Encourage headache diary
• Advocate regular routines
– Balanced meals, sufficient fluid intake, exercise, 

sleep
• Discuss coping mechanisms

Treatment in clinic
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• Ibuprofen 
– A level from American Academy of Neurology
– RCT 88 kids blinded placebo trial
– 68% better at 2 hrs compared to 54% of 

paracetamol

• Ibuprofen first
• Dopamine receptor
– Chlorpromazine (largactil) 

Pharmacological
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• Sumatriptan (Imigran)
– A level from American Academy of Neurology
– Similar structure to serotonin 
– Vasoconstriction of dilated arteries
– Not good if you had a stroke

Pharmacological
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A 
    NOVEL

IDEA
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• 14 year old girl with nil past history but 9/10 
headache, frontal, nausea, photophobia, 
mother suffers from frequent headaches

• 16 year old boy with persistent headache, Had 
head clash in footy last week, ?LOC, Had CT at 
local ED. Today headache worse

• 17 year old girl presents with headache and 
fever for last 3/7. She has photophobia and 
looks pale 

3 kids come in all at once
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Take Home Messages

• Migraines are complex and common
• Causes and treatments are not fully 

understood
• Migraine mimics serious illness
• Simple treatments can be started at school in 

appropriate circumstances
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