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AB S T R AC T
Headaches are one of the most common reasons for visiting a fam-

ily physician. The estimated lifetime prevalence of a headache is about
66%. (1) They pose a significant burden on the patient’s quality of life,
and in fact contribute to about 20% of work absences. (2) Fortunately,
most cases are benign. The following article presents an approach to
headaches with a focus on migraines. The article aims to differentiate
between benign and worrisome causes of headaches and describe the
management.
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1 | QUESTION

J is a 27-year-old female university student who works
part-time as a waitress. She presents to a family physi-
cian office with an 11-month history of intermittent se-
vere headaches. Her past medical history is unremark-
able. She has no allergies, and occasionally takes Ibupro-
fen to which she claims does not help anymore. Her fa-
ther is diabetic, and her mother is known for high blood
pressure.
She began to have headaches at the start of exams last

semester. She experiences about 2-3 every month and
they each last about 7 hours. Sometimes she stays home
from school as because the headaches are so severe.
During a headache episode she feels a unilateral throb-
bing pain around her head, she also feels nauseous and
has even vomited on occasion. During the attack she
gets very irritable to any loud sound. Fortunately, lying
down and closing her eyes helps ease the pain.
On physical exam her BP is 130/86, heart rate 65/min,
respiratory rate 15/min. Oral temperature is 37 degrees.
No papilledema was identified. No pain was reproduced
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upon sinus palpation.
The patient denies recent trauma, fever, neck stiffness,
night sweats, fatigue, or weight loss. The patient denies
any syncope, vertigo, light-headedness, tremor, weak-
ness, paresthesia or speech difficulty. Patient is alert, at-
tentive and oriented. Neurology exam including cranial
nerves, motor strength, reflexes, sensation and coordi-
nation were within normal limits.
J’s grandfather recently died from cancer and this is
causing her to worry that her headaches may be indica-
tive of a harmful underlying condition.
As the family physician, what would be the next best
course of action?
A) Order an MRI stat to rule out malignancy
B) Prescribe a high dose NSAID
C) Referral to neurology to evaluate for brain damage
D) Reassure the patient and discuss other possible
medications

2 | ANSWER

D. The case is of a young student who is juggling mul-
tiple potential stressors. She reports no head trauma,
lack of coordination, or numbness and is otherwise in
good health. Her headache presented several months
ago and has maintained in frequency. The case is a typ-
ical presentation of a migraine. While headaches are
commonly benign, it is important to complete a thor-
ough history and physical exam to exclude any serious
secondary causes. Once the diagnosis with migraines is
made, the patient will explore the avenues of treatment
and the physician should reassure her that the condition
is not life-threatening.

3 | INITIAL APPROACH

3.1 | Definition of primary and
secondary headaches

Headaches are divided into two classes, primary and
secondary. Primary headaches describe disorders in

which the cephalalgia is not due to an underlying lesion.
Secondary headaches describe disorders in which the
pain is from another underlying cause. Despite 66% of
the population experiencing primary headaches at one
point in their lives, the etiology is poorly understood.
(3) The most widely accepted theory describing primary
headaches is that there is sensitization of nociceptive
neurons. The long-lasting activation and sensitization
of these neurons triggers a headache attack. This can be
further explained as a form of disinhibitory sensitization
with dysfunction of descendingmodulatory pathways; a
similar mechanism to what occurs in allodynia. The pe-
ripheral sensitization of trigeminal nociceptive afferents
innervating the dural meninges was seen to be playing
the leading role. (3) Specifically, the local release of in-
flammatory markers were responsible for activating the
trigeminal nociceptors. (4)

3.2 | Important causes of secondary
headaches

While primary headaches constitute 98% of all
headaches, it is important to recognize secondary
headaches as they can potentially be life threatening.
(5) Secondary headaches are those that arise from an
underlying structural lesion to the brain and/or the
surrounding structures. Etiologies include vascular,
infectious, neoplastic, or traumatic causes. Vascular
causes include hemorrhages such as subdural hem-
orrhage, incracerebral hemorrhage and subarachnoid
hemorrhage which presents as a sudden severe onset
headache is termed a “thunderclap headache.” (6)
Subdural hemorrhage and intracerebral hemorrhage
are included too. Vascular disorders also include
arteriovenous malformations, cerebral venous sinus
thrombosis (CVST), collagen vascular disease, carotid
artery dissection, arteritis, and others. Infectious
causes typically include meningitis and sinus infections.
Mass lesions can present with systemic symptoms,
seizures and headaches. Trauma to the neck and head
can cause direct/indirect structural lesions – namely
contusions, skull fracture and edema which can lead
to headaches as well. The clinical presentation of
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secondary headaches will be discussed in further detail.

3.3 | Red flags for headaches

While performing the history it is important to keep in
mind the most common and most worrisome causes of
headaches. The most common being benign such as a
tension-type headache while the most worrisome be-
ing a subarachnoid hemorrhage or a hypertensive emer-
gency. Signs such as systemic symptoms, neurological
symptoms, sudden onset, onset at older age, and change
in pattern are red flags that require prompt evaluation
for a serious cause. A concise summary of the red flags
is shown in Table 1.
When a patient presents with pain, such as a headache,
it is often instinctual to order imaging tests. Meanwhile,
in the casewhere there are no red flags, imaging is rarely
helpful. (7) Utilizing clinical skills can help avoid the risks
and the high cost associated with imaging. Having an
established clinical approach does not only alleviate the
burden on the imaging department but also helps avoid
unnecessary tests on the patients.

3.4 | History and Physical exam

Most headache diagnoses can bemade entirely from the
patient history and physical exam. A Flowchart summa-
rizing the approach to headaches is found on Flowchart
1. The history should focus on the location, quality,
severity, provoking and alleviating factors and length of
the headache. Associated symptoms that occurwith the
headache should be asked as well such as nausea, vomit-

ing or photophobia. The physical exam should focus on
the head and neck along with a full neurological exam.
The head is examined for any skin changes, bruising and
deformities. The scalp should be examined for tender-
ness and swelling which can be signs of trauma. The
conjunctiva and fundi are each examined. The head and
neck are palpated for any lesions or lymphadenopathy.
Neurological exam should include a cursory overview
of the mental status and language. Cranial nerve exam
should include a minimum screening of visual fields, fun-
doscopy, pupillary light reflexes and visual acuity. Ex-
traocular motility and presence of pathological nystag-
mus should also be commented on. Lower cranial nerves
are to be examined for facial asymmetries, facial sen-
sory loss or hearing impairment (i.e, with finger rub, We-
ber and Rinne testing). The remainder of the neurolog-
ical exam should be aimed at identifying if any (pres-
ence of) motor asymmetries, limb weakness, changes in
tone, or objective anatomically based regions of sensory
loss. Abnormal or asymmetrical deep tendon reflexes
can help distinguish UMN from LMN, which may facil-
itate localization to the PNS or CNS. Gait and coordi-
nation should be commented on, and is expected to be
normal.
Other signs to look out for are especially important
to help rule out secondary or worrisome causes of
headaches. Some of the common infectious, vascu-
lar, neoplastic, and drug-induced aetiologies will be de-
scribed, divided into broad categories.
Infectious: Headache with fever, nuchal rigidity, photo-
phobia and sometimes mental status change can indi-
cate a headache secondary to meningitis. (8) Meningi-

Systemic symptoms: Fever, night sweats, weight loss
Neurological symptoms
Sudden severe onset: Need to r/o Thunderclap headache
Onset age over 50
Change in Pattern
Progressive worsening
Other: precipitated by Valsalva, postural aggravation, papilledema

TABLE 1 Red flags for headaches
Adapted from (1)
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Indicators of 
secondary headache? 

Behavioural 
management 
and education 

Abortive 
management 

Prophylactic 
management 

Patient presents with 
headache 

Red flags present? 
 

Refer and investigate: 
Imaging and labs  

Fulfills migraine 
criteria 

Exercise, diet, 
avoid triggers, 

stress 
management 

NSAIDs, 
Acetaminophe

n, triptans  

Vitamin B2, 
Magnesium  

Assess for tension-type and cluster 
headache and treat appropriately 

No 

Yes 

Yes No 

No 

**Always screen for the medication overuse 
headache syndrome (MOH).   

>9 days/mo of Triptan, Narcotic, Fiorinal use 
>14 days/mo of OTC analgesic use 

 
Often comorbid and due to a primary 

headache disorder that was inadequately 
prophylactically treated.** 

FLOWCHART 1 Flowchart summarizing approach to headache and management.
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tis can also be associated with headache and change
in personality or mental status. Sinusitis can also lead
to headaches, which is why it may be useful to palpate
the sinuses on physical exam to evaluate for any repro-
ducible pain.
Vascular: The temporal artery and temporomandibular
joints are palpated to evaluate for temporal artery ar-
teritis; a recognizable cause of blindness. Sudden on-
set with maximal intensity within minutes can indicate
a sub-arachnoid hemorrhage. An acute headache with
a gradual worsening can point more towards a subdural
headache. New onset headache in pregnancy or post-
partum can point to cranial venous sinus thrombosis,
carotid artery dissection or pituitary apoplexy. (9)
Neoplastic: Papilledema on a fundoscopy exam can in-
dicate signs of increased cranial pressure resulting from
hemorrhage or a tumor such as glioblastoma. (10) In
severe cases masses can also cause herniation leading
to focal neurological signs. Systemic symptoms such
as night sweats, fatigue, and weight loss can also be
present. Lastly, age is generally an important factor
when suspecting a malignancy.
Drug/poisoning: Medication overuse with NSAIDs or
acetaminophens has been shown to cause rebound
headaches. (11) Carbon monoxide poisoning classically
presents with a sudden onset severe headache. (12)

3.5 | Investigations to exclude
secondary causes of headaches

Laboratory investigations are not diagnostic in the con-
text of primary headaches but help in the suspicion of
secondary headaches. Blood investigations: A complete
blood count, thyroid function, and erythrocyte sedimen-
tation rate (ESR) should be performed when relevant.
A basic metabolic panel including glucose, electrolytes,
and kidney function can be ordered. Thyroid function
tests are performed as there are increasing studies link-
ing hypothyroidism to headaches. (13) ESR is a marker
of inflammation and can increase suspicion of giant cell
arteritis, classically in individuals over 50with newonset
headaches. Lastly, in a clinical context of arthritis and
headaches antinuclear antibody and rheumatoid factor

can be performed. Lumbar tap (LP): an LP would be per-
formed if there is a high clinical suspicion of an infec-
tion or subarachnoid hemorrhage. An increasing red cell
count would indicate a hemorrhage while a high white
cell count points towards infection. Imaging: as with
any investigation, imaging should only be ordered in the
proper clinical context. X-ray should be considered in
a trauma setting, for example to detect skull fractures.
X-rays provide 2D images primarily used to see bones,
tumors, and pneumonias. Computed tomography (CT)
creates a 2D image which can help better visualize soft
tissue and organs. CT without contrast is necessary to
diagnose a subarachnoid hemorrhage or ischemic stroke.
CT and X-rays are not without risks, there is small dose
of radiationwhich can slightly increase the risk of cancer
especially if the images add up over time. (14) Magnetic
resonance imaging (MRI) offers a 2D image without radi-
ation and is particularly useful to visualize the brain and
spine, however it is not as readily available. While imag-
ing can be useful it may also identify incidental findings
which can lead to even more testing and patient anxi-
ety. Choosing Wisely Canada in collaboration with the
American College of Radiologists discourage the use of
imaging unless red flags are present. (15)

3.6 | Description of Primary Headaches

When being presented with patients having headaches,
the OPQRST mnemonic (onset, provocation, quality, ra-
diation, severity, and time) will be especially important
when assessing the type. A concise classification for the
types of primary headaches are described and summa-
rized in Table 2:
Migraines: predominantly unilateral in adults with a pul-
sating pain. Associated with nausea and sensitivity to
sound or light. Often follow emotional stress, hormonal
changes, physical exercises, irregular sleeping and eat-
ing patterns, or schedule changes. The duration can last
from hours to days. Treatment includes ibuprofen, ac-
etaminophen and amitriptylne. (16)
Tension headaches: episodic, occurring from one tomul-
tiple days a month. Bilateral pain described as tightness
around the forehead with a fluctuating/pulsating inten-
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Primary headache Duration Location Pain intensity Quality of pain Associated
symptoms

Migraine 4-72 hours Unilateral Moderate Pulsating Nausea, vomiting,
photophobia,
Phonophobia

Tension-type <4 hours Bilateral (band-like
fashion)

Moderate Pressure Migraine features
notably absent

Cluster <2 hours Unilateral; orbital,
supraorbital

Severe Stabbing Lacrimation,
congestion,
rhinorrhea,

sweating, miosis,
ptosis.

TABLE 2 Primary headaches
Adapted from (14)

sity. Pain is not localized, nor severe. There is no aggra-
vation by physical activity. The duration being 30 min-
utes to 7 days. Responds well with analgesia (ex, ibupro-
fen, or acetaminophen). (17)
Cluster: Unilateral pain around eye or temple. Symp-
toms involve the trigeminal nerve, including runny nose,
Horner’s syndrome, sweating and pallor. Has a quick on-
set to a deep and excruciating pain. Lasts minutes to
hours and occurs in cycles of a few days: hence, ‘clus-
ter’. Acutely treated with 100% O2, and Triptans Pro-
phylactic treatment may include verapamil, lithium and
valproic acid. (18)

4 | BEYOND THE INITIAL AP-
PROACH

4.1 | Management of primary headaches

The management of primary headaches, specifically mi-
graine headaches as seen in the patient above will be
described. The management for secondary headaches
involves treatment of the underlying cause.
Approximately half of patients that are treated for
headaches will have a 50% reduction in headache fre-
quency. (18) Recurrences are likely to occur in greater
numbers due to the poor understanding of headache
etiology and side effects of drugs leading to decreased
compliance. While there is a high prevalence of

headaches amongst the population there is no “one size
fits all” approach. Having a patient-centered approach
to treating headaches will result in a greater response
to therapy.
The management of migraines can be divided into non-
pharmacological and pharmacological types. The non-
pharmacological treatments have moderate quality evi-
dence in headache prevention and include proper sleep,
stress management, and avoidance of triggers such as
skippingmeals, dietary (dark chocolate, redwine), exces-
sive stress, and weather changes. (19)
Pharmacological treatment includes abortive and pro-
phylactic choices. Abortive management is medica-
tion taken at the headache onset. First line therapy
includes NSAIDs or acetaminophen. Second line in-
cludes triptans which are migraine specific. (19) While
medication may work in the context of few headaches
per month, medication-overuse headaches (MOH) are
a serious concern in patients with higher frequency
headaches. MOH can be triggered when abortive med-
ication is taken greater than 9 days per month for
triptans and 14 days per month with NSAIDs or ac-
etaminophen. (20) In these patients, it is important
to stop the medications and explore other avenues
of treatments. Prophylactic management with low
level evidence includes options such as vitamin B2 (ri-
boflavin) and magnesium. (21) Other common options
include tricyclic anti-depressants, beta-blockers and an-
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ticonvulsants (i.e., Topiramate or gabapentin) or anti-
hypertensive agents (ARB or ACEi such as candesartan
or lisinopril respectively). Certain aspects to consider
are well-educating and reassuring the patient, medica-
tion side-effect profile, medication cost, patient values
and preferences. With proper treatment and manage-
ment, the frequency can be greatly reduced. It is worth
noting that there is also an increased likelihood for pa-
tients with recurring headaches to have comorbid de-
pression. (22) Thus, in addition to patient education con-
cerning headaches, it is as important to provide patients
with the proper tools and education to best look after
their mental health.
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