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An ophthalmologist rarely gets the chance to fully explore 
underlying causes for headaches in a child. But an ophthal-
mologist should know when to further investigate to diag-
nose any belying significant pathology. Childhood migraine 
is an under-recognized condition and a different entity relat-
ed to adult migraine. Understanding the differences in symp-
toms and treatment between the pediatric and adult form of 
migraine is essential. 

Headaches in children can be classified as primary and 
secondary. The two most common types of primary head-
aches are: migraine and chronic daily headaches (CDH). 
Other causes include: migraine without aura, migraine with 
aura, basilar-type migraine, hemiplegic migraine, “Alice 
in Wonderland” syndrome, tension-type headaches, cluster 
headaches, paroxysmal hemicranias, short-lasting unilater-
al neuralgiform headache with conjunctival injection and 
tearing, primary stabbing headache, primary cough head-
ache, primary exertional headache, occipital neuralgia, 
neck−tongue syndrome, Cold-stimulus headache (“brain-
freeze”).1,2

30-50% of children have a significant headache by the age 
of 7 years.3 

The prevalence of migraines is estimated between 2.6% 
and 6.9%, the ratio between girls and boys being 2:1, suffer-
ing from this condition.4,5

Worrying symptoms and signs 
In young children is not easy to get a reliable history. Par-

ents usually offer explanations. Young children (2 to 4 years 
old) are usually honest and do not suffer from “functional” 
headache (“medically unexplained symptoms”). A child in 
this age group must be taken seriously. For instance, mono-
cytic acute myeloid leukemia can be associated with severe 
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SUMMARY

30-50% of children have a significant headache by the 
age of 7 years. Childhood migraine is an under-recognized 
condition and a different entity related to adult migraine. 
Headaches in children can be classified as primary and sec-
ondary. Sometimes are related to eye problems, however an 
ophthalmologist should know when to further investigate to 
diagnose if a significant pathology is covered behind a head-
ache. This article reviews the warring symptoms / signs and 
the possible causes of headaches in childhood.
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head pain. Children under the age of 6 years usually require 
MRI or CT scanning. A practical approach, to decide what to 
further investigate or not, is presented below. 

Worrying clinical picture:  
• Reduced vision
• Seizures (focal or generalized)
• Focal neurological signs, e.g. cranial nerve palsy
• Alteration of consciousness
• Papilledema
• Systemic evidence of raised intracranial pressure
• Change or deterioration of personality/behavior
• Reduced growth rate
• Diabetes insipidus
• Age under 4 (especially with increasing 
  head circumference)
• Headaches that are always unilateral 
  (rare in pediatric migraine)
• Headaches that last several days and/or do not improve
  with treatment
• Headaches that wake from sleep, are early in the morning 
  and associated with, or relieved by, vomiting
• Headaches associated with coughing, straining, or 
  changing position (ask about number of pillows used)3

Chronic daily headaches (CDH)
These children typically suffer from continuous diurnal 

headaches for more than 15 days per month. CDH can de-
velop from episodic tension-type headaches, following a 
precipitating illness or associated stress (changing schools, 
parental break-up, etc.). Idiopathic intracranial hypertension 
(IIH) can rarely present without papilledema, but it can be 
presented in a similar way to CDH. Mild dehydration can ex-
acerbate headaches. Over time, the frequency of headaches 
improves. 

Treatment requires a multi-disciplinary approach involv-
ing careful use of medication (avoiding overuse) and pre-
ventative and bio-behavioral therapies.6-8

Tension-type headaches
These can last from 30 minutes up to 7 days, not associat-

ed with nausea or vomiting, but they can be associated with 
photophobia or phonophobia. 

They may be infrequent, frequent (more than one, but less 
than 15 per month), or chronic (more than 15 per month). 
Children describe these headaches as pressing rather than 
pulsating. 50% of children manifested teeth-grinding.9 
Bio-behavioral strategies using relaxation techniques and 
coping skills are a better treatment than medical manage-

ment with amitriptyline.

Cluster headache and paroxysmal hemicranias
Cluster headaches (CHs) are rare in children but signifi-

cant. They can be associated with eyelid edema, conjunctival 
injection, and excess lacrimation, miosis, and ptosis. Parox-
ysmal hemicrania (PH) differs from CH in that it is exqui-
sitely sensitive to indomethacin.

Migraine
Adult classic migraine has a visual aura followed by uni-

lateral headache. Childhood migraine often presents differ-
ently. Headaches are usually bilateral although they may 
start unilaterally. 20% of children have unilateral onset, 27% 
complaining of eye pain, 66% of frontal pain, and 12% of 
temporal pain. 10% of children with migraines miss 1 day of 
school in every 2 week period. 

A predromal aura of a scintillating scotomata or other sen-
sory or motor symptoms occur in only 30% of pediatric mi-
graine sufferers, usually 20-40 minutes before the headache 
starts.10 Non-specific symptoms may precede the headache. 
These include light-headedness, irritability, malaise, and hy-
peractivity. Precipitating factors include stress, poor sleep, 
poor or irregular diet, hot weather, menstruation, and sig-
nificant exercise. Children who are obese, unfit, or cigarette 
smokers have a higher prevalence of headaches. Migraines 
are more common in children or adolescents taking adrener-
gic agonists (for ADHD or asthma) or oral contraceptives.11

Whilst headaches are the main feature of childhood mi-
graine, there are some precursors, like cyclical vomiting syn-
drome, abdominal migraine, and benign paroxysmal vertigo 
(BPV) of childhood. Children with migraine often have a 
history of travel sickness.12 

Childhood migraine can be subdivided into migraine with 
and without aura.

The diagnosis of migraine without aura is not always easy, 
and thus some diagnostic criteria are proposed below:  

A. At least 5 attacks fulfilling criteria B through D
B. Headache attacks lasting 1 to 72 hours (untreated or 
     unsuccessfully treated).
    Sleep is also considered part of the headache duration.
C. Headache has at least two of the following character-

istics:
	 •	 Bifrontal/bitemporal or unilateral location
	 •	 Pulsating/throbbing quality (which may need
		  inferring from their behavior)
	 •	 Moderate or severe pain intensity (or a numerical or
		   “faces” scale)
	 •	 Aggravation by or causing avoidance of routine 
		  physical activity



D. During headache at least one of the following:
	 •	 Nausea and/or vomiting
	 •	 Two of five symptoms (photophobia, phonophobia,
		  difficulty thinking, light-headedness, or fatigue)
E. Not attributed to another disorder1,2

If there are more than 15 migrainous days per month, the 
diagnosis of chronic migraine is used. Migraine with an aura 
indicates focal cerebral or brainstem dysfunction. Auras do 
not last more than 60 minutes and may include visual, aural, 
or speech symptoms followed by headache. Aura without 
headaches is common in adults, but it is very rare in children 
and should raise concerns of an organic lesion. 

Basilar-type, hemiplegic migraine and “Alice in Won-
derland” syndrome are variants of migraine with an aura. 
Basilar-type migraine is causing symptoms including ver-
tigo (73%), nausea or vomiting (30-50%), ataxia (43-50%), 
visual field defects (43%), and diplopia (30%).13 Hemiplegic 
migraine occurs both sporadically and as an inherited auto-
somal dominant trait.14 Children with “Alice in Wonderland” 
syndrome describe bizarre visual illusions and spatial distor-
tions preceding an otherwise nondescript headache. 

Etiology 
Patients with migraine with aura have a higher preva-

lence of patent foramen ovale, of mitral valve prolapsed.15,16 

Disrupted sleep is associated with severe and chronic mi-
graines.9 Current knowledge about the pathophysiology and 
genetics of migraine comes from studies of a monogenic 
subgroup of migraine with aura called familial hemiplegic 
migraine (FHM). Three FHM genes have been identified 
that code for ion transporters suggesting that disturbances in 
ion and neurotransmitter balance could be the cause of not 
only FHM but other more common migraine variants.17 It is 
well-accepted that the migraine aura is not caused by reac-
tive vasoconstriction but is neurally driven. It is a short-last-
ing, slowly spreading wave of neuronal and glial cell depo-
larization which involves massive fluxes of key ions – Ca2+, 
Na+, and K+. This wave of depolarization is followed by a 
long-lasting (around 20 minutes) inhibition of spontaneous 
and evoked neuronal activity. Mutations in FHM genes have 
not yet been identified. It is likely that migraineurs have a 
hyperexcitable cerebral cortex, which may have a genetic 
basis and leads to a lower threshold for internal or external 
triggers to cause episodes of initial excitation followed by 
neuronal inhibition. The pain of migraine may have its origin 
in inflammation of meningeal vessels and “sensitization” of 
peripheral and central trigeminal afferents.

Management 
The treatment of migraine can include: bio-behavioral 

strategies, acute therapies, and preventative therapies.

Bio-behavioral strategies
Children suffer less from migraines if they sleep well 

and eat healthy food regularly. Regular exercise also helps, 
as does losing weight. Caffeine, the over-the-counter medi-
cations may cause migraines. Stress therapy and relaxation 
techniques are as effective as propranolol in reducing the 
frequency of migraines.

Acute therapies
Acute treatments (taken within 30 minutes of the onset of 

the migraine) remain the mainstay of treatment. Ibuprofen 
10 mg/kg/dose and acetaminophen (paracetamol) 10-15 mg/
kg/dose, nasal sumatriptan (20 mg) reduce the severity of the 
headache, photophobia, and phonophobia. Oral almotriptan 
maleate (25 mg) is the first triptan approved for use in ado-
lescents 12-17 years old, it should not be used for hemiplegic 
migraine or where there is hypertension or cardiac disease.18

Preventative therapies
In case a child or adolescent suffers more than three mi-

graines per month, or if the acute measures are ineffective, 
preventative measures should be considered. Propranolol is 
consistently effective. It is contraindicated where there is a 
history of asthma or diabetes. Antidepressants are the main-
stay of migraine prevention in children and adolescents, like 
amitriptyline (positive effect 89%).13 There are also other 
promising medications for preventing migraines, but they 
are not frequently used yet.

Secondary headaches
Children with headaches around or behind the eyes are 

often referred to pediatric ophthalmologists to “rule out an-
ything serious.” 

Headaches in children are infrequent due to ophthalmic 
problems, even those centered on the orbits. Headaches can 
be caused by refractive errors and convergence insufficiency, 
glaucoma, dry eyes, and optic neuritis. There are also impor-
tant secondary intracranial causes for headaches, like epi-
lepsy (pre-, per- and postictal) (20-70%), raised intracranial 
pressure and idiopathic intracranial hypertension, brain tu-
mors, infections, acute viral illness, meningitis, encephalitis, 
structural brain abnormalities, arachnoid cyst, Arnold-Chi-
ari malformation, vascular abnormalities, intracranial hem-
orrhage and arteriovenous malformations, cerebral venous 
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sinus thrombosis, vasculitis, acute disseminated encephalo-
myelitis, multiple sclerosis and trauma.19-21

A careful history, ophthalmic and systemic neurologic ex-
amination can usually prevent unnecessary investigations in 
children with headaches. The clinical picture could identify 
the patient with serious pathology and lead to the appropriate 
treatment. 
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