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Targeted Management  
of Headaches  

for Emergency Physicians
Headaches are one of the most common emergency department (ED) com-

plaints,1 and they also can be one of the most frustrating, for both patients 
and providers. Most of our patients come to the ED because they are suffering 
from an attack that is either more severe than usual or refractory to their usual 
treatment. Headache patients tend to be discharged from the ED with vague 
diagnoses, such as “headache not otherwise specified,” despite meeting criteria 
for specific diagnoses such as migraine or cluster headache. Furthermore, this 
diagnostic non-specificity often is reflected in our management choices, as 
these patients usually are treated with a one-size-fits-all cocktail,2 and are 20 
times more likely to be given opioids than other more tailored and effective 
treatments.1 

Headaches are one of the most prevalent and disabling categories of dis-
orders worldwide.3 Emergency healthcare providers are in a unique position 
to provide management of acute attacks, exclude emergent causes, educate 
patients, initiate some forms of preventive treatment, refer patients for 
appropriate outpatient workup and management of chronic headaches, and 
clarify and provide feedback regarding diagnostic criteria. The good news is 
that there are underutilized, evidence-based resources available to help busy 
ED providers make specific primary headache diagnoses, and choose specific 
therapies that not only will help headache patients return to baseline and 
maintain a better quality of life, but also will reduce repeat visits and associ-
ated healthcare costs.2 

This review will discuss different headache diagnoses as defined by the 
third edition of the International Classification of Headache Disorders 
(ICHD-3), as well as evidence-based treatments for each type of headache. 
In most cases described below, patients may be diagnosed with a “probable” 
version of each headache (e.g., “probable migraine”) if the patient meets 
many, but not all, of the diagnostic features. In all cases, the headaches 
must not be better accounted for by another diagnosis. Universal themes for 
management of all headaches include identifying and treating underlying 
causes if applicable, educating patients about the underlying mechanisms 
and potential triggers for their type of headache, counseling patients about 
self-care for headaches, and encouraging patients to keep a journal to help 
them identify and avoid or manage their triggers.4 For a headache decision 
tree that compares selected categories of headaches by their presenting char-
acteristics, see Figure 1.
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EXECUTIVE SUMMARY
 z Migraine headaches are best treated in the ED with neurolep-

tic agents. Opioids should be avoided.  

 z Patients who experience aura with a migraine headache have 
an increased risk of stroke.

 z Patients with cluster headaches are treated with 100% 
 oxygen.

 z Treatment of medication overuse headache starts with dis-
continuation of analgesics.

Primary Headaches

Migraine Headaches

Diagnosing Migraines. Migraines 
have a tendency to be underdiag-
nosed in spite of their high individual 
and societal impact.5 The ICDH-3 
defines migraines as moderate to severe 
intensity, with unilateral location, and 
pulsating quality. They must be accom-
panied by either nausea and vomiting 
or photophobia and phonophobia, and 
they may be aggravated by, or cause 
avoidance of, routine physical activity. 
With a few exceptions, migraine dura-
tion is between four and 72 hours, and 
the frequency over time may be chronic 
or episodic. Patients must have had at 
least five such attacks before these head-
aches are defined as migraines, but may 
be diagnosed as “probable migraines” 
before this point. 

Any migraine headache may be 
accompanied by premonitory symptoms, 
such as fatigue or difficulty concentrat-
ing, which are not considered auras, 
and which may begin up to two days 
prior to the headache. Patients also may 
present to the ED with extracranial 
migraine symptoms, such as abdomi-
nal pain or vomiting, which are cycli-
cal, with complete return to baseline 
between episodes.4

Migraines without auras occur due to 
increased sensitization of pain tracts and 
neurotransmitters,4 and are not associ-
ated with cerebral blood flow changes 
or increased stroke risk. Conversely, 
migraines with auras have shown an 
association with cerebral blood flow 
changes, and confer a twofold risk 
of ischemic stroke. Such strokes are 
more likely to occur in the posterior 
circulation, and have a much higher 
predominance in women.4,6 The asso-
ciation between migraine with aura 
and stroke also is more pronounced in 
younger patients who otherwise would 
be unlikely to suffer a stroke,7 and is 

positively correlated with headache fre-
quency among migraine sufferers.6,7 This 
risk is compounded by other risk factors, 
including smoking and oral contracep-
tive use, which these patients should be 
counseled to avoid.7 In addition to isch-
emic stroke, migraines with auras are 
associated with other rare complications 
such as infarction or seizure.4

An aura is a syndrome of fully revers-
ible transient neurologic symptoms, at 
least one of which must be unilateral. 
By definition, auras onset over five or 
more minutes, last between five and 
60 minutes, and precede the headache 
onset by up to 60 minutes. Typical auras 
include visual effects, such as scintillat-
ing scotoma (present in a majority of 
cases), “pins and needles”-type pares-
thesias, and aphasia (considered to be 
a unilateral symptom). Less common 
auras include hemiplegic motor symp-
toms (which may last up to 72 hours); 
retinal migraines, which present with a 
monocular (not hemianopic) visual field 
defect; and brainstem migraines, which 
may include symptoms such as altera-
tions in level of consciousness, ataxia, 
diplopia, vertigo, tinnitus, hyperacusis, 
or dysarthria. Note that many of these 
symptoms mimic other, more serious 
disorders, such as intracranial hemor-
rhage, transient ischemic attack (TIA), 
or amaurosis fugax. These symptoms, 
particularly less common auras or those 
that the patient has not experienced 
before, will require further workup to 
exclude more critical diagnoses.4

Managing Migraines. Patients 
presenting to the ED with migraines 
should receive aggressive and targeted 
management early in their visit.2 The 
best approach to this aggressive and tar-
geted management, however, is still up 
for debate. 

According to the National Institute 
for Health and Care Excellence (NICE) 
guidelines, patients suffering from 
migraine should be offered a triptan, a 

nonsteroidal anti-inflammatory drug 
(NSAID), or acetaminophen, and an 
antiemetic (regardless of the presence of 
nausea and vomiting). These guidelines 
are heavily researched and frequently 
updated.8 However, they are not specific 
to emergency healthcare providers or 
the ED setting, and despite these rec-
ommendations, triptans have not been 
widely accepted for ED use.2,9 Triptans 
work by causing intracranial vasocon-
striction to disrupt the neurovascularly 
mediated pain cascade. Therefore, trip-
tans should be avoided or used with 
caution in patients for whom vasocon-
striction potentially would be harm-
ful, including patients with coronary 
artery disease or Prinzmetal’s angina, 
peripheral artery disease, or any other 
condition that may affect end-organ 
perfusion, such as uncontrolled hyper-
tension or sepsis.10,11 In some settings, 
triptans are not an ideal option for the 
ED patient population, whose manage-
ment may be complicated by one or 
more of the aforementioned comor-
bidities. Additionally, when used in the 
ED, triptans are less effective than most 
other medications, including neurolep-
tics and other antidopaminergic agents, 
opioids, and even NSAIDs.12 This may 
be because triptans work best if taken 
very early in the headache course,10,11 
and many patients present to the ED 
after hours or days have passed, or after 
their usual rescue medication has failed.2 

The American Headache Society 
(AHS) also publishes recommenda-
tions for acute migraine management, 
and has found that there is level A evi-
dence for a wide variety of treatments, 
including triptans, dihydroergotamine, 
opioids, and over-the-counter analgesics 
such as acetaminophen, NSAIDs, and 
combination formulations containing 
both of these with caffiene.13 However, 
these recommendations are not specific 
to the ED patient population or setting, 
and are based on the evidence for each 
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treatment rather than the quality of the 
treatments themselves. AHS publishes 
summaries on “level of evidence” for 
various therapies. Despite listing opi-
ates, among many other therapies, as 
having level A evidence (due to the 
extensive amount of research that has 
been done on them), neither AHS nor 
NICE recommend opioids to be applied 
for actual use in this situation. This is 
likely due to the fact that they are habit-
forming and we are in a national crisis 
requiring us to curtail opioids except 
when they are absolutely necessary, as 
well as the fact that they have been 
shown to be less effective than other 

agents and, therefore, not worth the risk 
of spurring an addiction.

Ergotamines are not recommended by 
NICE for acute migraine,8 and are asso-
ciated with an adverse safety profile and 
side effects, such as nausea and vomit-
ing, not seen with other, more effective 
medications.12 Likewise, neither NICE 
nor AHS recommends opioids.8,13 Not 
only do opioids have a higher pro-
pensity to cause medication overuse 
headaches, which add to the patient’s 
headache burden as well as abuse 
potential,5 but they also have demon-
strated substantially lower efficacy than 
other recommended agents,12,14 and a 

higher rate of return visits to the ED.12 
Despite the recommendations and evi-
dence against their use, many patients 
who present to the ED with migraines 
continue to receive hydromorphone or 
other potent opioids.9 

Instead of turning to opioids for 
patients who do not respond to or can-
not take triptans, NICE recommends 
that a parenteral antidopaminergic 
agent be administered alongside the 
antiemetic and an NSAID or acet-
aminophen.8 Antidopaminergic medica-
tions encompass a very broad spectrum 
that includes neuroleptic agents, such 
as haloperidol, as well as other agents, 

Figure 1. Headache Decision Tree
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* Migrainous features include nausea and/or vomiting, photophobia and phonophobia, and/or exacerbated by physical 
activity.
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such as metoclopramide. As a category, 
neuroleptics have demonstrated a bet-
ter efficacy for migraine headaches, 
even with monotherapy, than any other 
class or combination of agents. Among 
antidopaminergic agents, neuroleptic 
or otherwise, the side effect profile is 
similar, with the most notable effect 
being akathisia.12 Among neuroleptics, 
many studies have attempted to differ-
entiate the safest and most efficacious 
individual agents, with overall equivocal 
results.12,15 Although some studies have 
shown droperidol to be the most effica-
cious,12 others have shown prochlor-
perazine to be superior.15 The rate of 
recurrence appears to be similar among 
all neuroleptics, including haloperidol 
and chlorpromazine.12  

When administering antidopaminer-
gic medications, many providers include 
adjunct diphenhydramine to reduce 
the incidence of akathisia. However, 
a recent randomized, controlled trial 
of patients receiving metoclopramide 
for migraine in the ED failed to show 
that adjunct diphenhydramine either 
reduced the rate of this side effect or 
provided more efficacious headache 
relief.16 Furthermore, a large retrospec-
tive study of pediatric migraine patients 
treated in the ED suggested that 
diphenhydramine actually may increase 
the rate of return visits.17

Several other treatment options have 
been used with varying degrees of suc-
cess, but require more evidence before 
they can be recommended. For example, 
intravenous corticosteroids may be 
effective in preventing relapse for up to 
three days after discharge in patients 
with prolonged migraine symptoms at 
the time of presentation,12 but there is 
not sufficient evidence of benefit for this 
to be routine practice.13 Any perceived 
benefit should be weighed against the 
risk posed by recurrent exposure upon 
repeat visits.18 In particularly refrac-
tory cases, there is early evidence that 
sub-dissociative ketamine infusions 
may be safe and effective, but more 
evidence is needed to evaluate this 
potential strategy as well.19 Finally, 
several new receptor-targeted therapies 
are being investigated for treatment of 
acute migraine, but so far they have not 
shown enough clinical benefit to be put 
into use.20

When patients are discharged home, 
they should be counseled that over-
the-counter analgesics can be used 
for less severe migraines, but rescue 
medications, such as triptans, should be 
used only two to three times per week 
to avoid inducing medication overuse 
headaches. Therefore, rescue medica-
tions should be reserved for severe 
attacks.10,11 

Discharged patients also should be 
referred to a primary physician or head-
ache specialist for further management. 
In particular, patients who suffer from 
headaches more than four days per 
month should be evaluated for preven-
tive treatment.5 

Tension-type Headaches

Diagnosing Tension-type 
Headaches. Tension-type headaches 
(TTH) are the most common type of 
headache, with an estimated lifetime 
prevalence of up to 78%,4 and the great-
est worldwide disease burden of any of 
the headache disorders.3 They are char-
acterized by mild to moderate intensity 
pressure- or tightening-type pain in a 
bilateral distribution. Unlike migraine 
headaches, tension-type headaches are 
not associated with physical activity 
or nausea and vomiting, although they 
may be associated with photophobia 
or phonophobia. These headaches may 
occur in close association with another 
known causative condition, in which 
case they should be coded as secondary 
headaches. They also may be preexisting 
but increase in frequency or severity in 
close association with another known 
causative condition, in which case 
they should be dual coded as primary 
tension-type headaches and secondary 
headaches.4

TTH may or may not be associ-
ated with pericranial tenderness of the 
frontal, temporal, masseter, pterygoid, 
sternocleidomastoid, splenius, and/
or trapezius regions. When pericranial 
tenderness is present, it commonly is 
present at baseline and increases dur-
ing the episode, and may be elicited via 
manual palpation of the affected areas.4 
On examination, the pericranial muscles 
also may be tense and firm. There is 
some evidence that in patients prone to 
TTH, there is a higher level of baseline 
muscle tension, compounded by a lower 

threshold and/or increased sensitization 
that leads to the headache pain.24

Managing Tension-type Headaches. 
According to the NICE guidelines, 
these patients should be offered an 
NSAID or acetaminophen.8 Many 
studies have shown these treatments to 
provide only modest benefits for TTHs, 
and high-quality evidence is surprisingly 
scant.3,25,26 Over-the-counter formula-
tions combining an NSAID, acetamino-
phen, and caffeine generally are well 
tolerated and provide pain relief within 
30 minutes for most patients with 
TTHs,27 but should remain as second-
line therapy because of the potential for 
caffeine withdrawal to cause rebound 
headaches.28 Multiple guidelines advise 
against the use of opioids, sedatives, 
and muscle relaxants because of their 
potential to cause both dependence 
and medication overuse headaches.8,28 
Guidelines even warn against overuse of 
over-the-counter analgesics, which also 
can lead to chronic headaches. 

Chronic tension-type headaches 
may be managed prophylactically with 
antidepressants, such as tricyclics or 
selective serotonin reuptake inhibitors 
(SSRIs), in addition to nonpharmaco-
logic strategies, which tend to target 
the musculoskeletal component of these 
headaches. 

Trigeminal Autonomic Cephalgias

The trigeminal autonomic cephalgias 
(TACs) are a group of primary headache 
disorders with shared characteristics 
and ipsilateral parasympathetic auto-
nomic symptoms. Specifically, they are 
defined by sharp, severe, unilateral pain 
that usually is periorbital or temporal. 
They are associated with ipsilateral 
conjunctival injection; pupil constric-
tion; drooping or edema of the eyelid; 
tearing, congestion, or rhinorrhea; flush-
ing; and/or perspiration. TACs include 
cluster headaches, paroxysmal hemi-
crania, hemicrania continua, and short-
lasting unilateral neuralgiform headache 
attacks.4 These conditions are differenti-
ated predominantly by the timing of the 
attacks and their treatment responses, 
although there may be overlap of one or 
both features. These disorders are highly 
distressing, highly disabling, and fraught 
with diagnostic delay and treatment 
failure.29
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Cluster headache is the most com-
mon type of TAC.30 The attacks last 
15-180 minutes, during which patients 
typically are restless, agitated, unable 
to sit still, and may pace. The attacks 
occur several times per day during clus-
ter periods of weeks to months, and 
frequently are triggered during sleep. 
Many patients, but not all, experience 
remission and return to baseline for 
months to years in between these cluster 
periods.4

According to the NICE guidelines, 
patients suffering from acute cluster 
headache attacks should be offered 
100% oxygen and/or a subcutaneous 
or nasal triptan. They should not be 
offered other treatments, including 
over-the-counter analgesics, opioids, or 
ergots.8 The AHS is mostly in agree-
ment, reporting that level A evidence 
exists only for 100% oxygen and certain 
triptan formulations for management 
of acute attacks, and suboccipital corti-
costeroid injections for prophylaxis to 
reduce future attack frequency.30 While 
NICE recommends 100% oxygen at 
a rate of at least 12 liters per minute 
via non-rebreather mask with reser-
voir bag,8 the AHS systematic review 
reports efficacy at rates of 6-12 liters 
per minute.30 NICE also recommends 
that patients should be discharged with 
home oxygen for use in future attacks.8 

Differentiating between the TACs is 
important because cluster headaches are 
the only type that responds to oxygen 
and triptans. Paroxysmal hemicrania 
and hemicrania continua respond both 
acutely and prophylactically to indo-
methacin with such reliability that the 
response to this medication is consid-
ered a diagnostic feature.4,29 In parox-
ysmal hemicrania, the attacks last two 
to 30 minutes and typically occur more 
than five times per day. In hemicrania 
continua, the pain is continuous for at 
least three months, with waxing and 
waning fluctuations in intensity. As with 
migraines, exacerbations may be trig-
gered by movement and associated with 
photophobia and phonophobia. As with 
cluster headaches, patients may be rest-
less and agitated.4

Short-lasting unilateral neuralgiform 
headache attacks occur up to 200 times 
per day, do not have a refractory period 
(unlike trigeminal neuralgia), and last 

only 1-600 seconds in a series of short, 
stabbing bursts.4 They do not respond 
to oxygen, triptans, or indomethacin. 
Instead, IV lidocaine or glucocorticoids 
have been shown to be effective for 
acute exacerbations, while lamotrigine, 
topiramate, or gabapentin can be used 
as preventive maintenance therapy.31 In 
addition to the periorbital and temporal 
regions affected by other TACs, the tri-
geminal distribution may be involved.4 
In fact, it has been proposed that these 
headaches belong in the trigeminal neu-
ralgia family rather than to the trigemi-
nal autonomic cephalgia family. Like 
trigeminal neuralgia, this condition may 
be triggered by structural abnormalities, 
such as microvascular compression of 
the trigeminal nerve, in which case sur-
gery can be beneficial.29,32

Other Primary Headaches

Primary stabbing headaches present 
with short bursts of severe stabbing-
type sensations that last only a few 
seconds. They may be bilateral or 
unilateral and have been reported in a 
variety of locations, including trigemi-
nal, frontal, temporal, occipital, and 
nuchal. They may be associated with 
visual disturbances, nausea and vomit-
ing, or photophobia and phonophobia. 
Primary stabbing headaches are not 
associated with cranial autonomic 
symptoms that define the trigeminal 
autonomic cephalgias, and likewise do 
not meet diagnostic criteria for any 
other types of headaches.4 They also 
are known by other names, such as “ice 
pick headache” or “needle in the eye 
syndrome.” 

Primary attacks can occur spontane-
ously or may be provoked by Valsalva 
maneuvers, bright lights, or a variety of 
other triggers. Secondary attacks may 
be associated with (and in some cases, 
may be the sentinel symptom of ) a 
variety of other conditions, including 
intracerebral tumors such as menin-
giomas, autoimmune conditions such 
as multiple sclerosis, or cerebrovascu-
lar events such as ischemic stroke or 
hemorrhage. These headaches usually 
respond to indomethacin, although this 
response is much less reliable than it is 
with paroxysmal hemicrania and hemi-
crania continua. Refractory cases usu-
ally are responsive to cyclooxygenase-2 

(COX-2) inhibitors, gabapentin, or 
tricyclic antidepressants.33,34

Primary thunderclap headaches are 
severe, onset abruptly, and reach their 
maximum intensity within one minute 
of onset. While these headaches are 
diagnosed in the absence of any under-
lying pathology,4 they mimic several 
emergent conditions, including sub-
arachnoid hemorrhage, cerebral venous 
sinus thrombosis, cervical artery dissec-
tion, unruptured intracranial aneurysm, 
reversible cerebral vasoconstriction, or 
spontaneous intracranial hypotension. 
Therefore, they must be evaluated via 
emergent computed tomography scan 
with computed tomography angiogra-
phy and/or analysis of the cerebrospinal 
fluid. Only after these studies are nega-
tive should the headache be diagnosed 
as a primary thunderclap headache.35 
There is a paucity of data regarding 
treatment of the headache pain itself.

Nummular headaches are character-
ized by pain in a small, round or ellipti-
cal, well-circumscribed area of the scalp, 
in the absence of any structural lesion 
at the site.4 The pain varies in quality, 
is of mild to moderate intensity, may 
be episodic or chronic in its timing, 
and frequently is associated with focal 
sensory disturbances in the same well-
demarcated area. Secondary nummular 
headaches may occur as a result of 
underlying superficial, bony, or intracra-
nial lesions, which should be excluded 
in an outpatient setting unless other 
alarming features are present. Primary 
nummular headaches may be left 
untreated if symptoms are mild; they 
may be treated episodically with acet-
aminophen or NSAIDs; or they may be 
managed preventively with botulinum 
injections, tricyclic antidepressants, 
or gabapentin for severe or refractory 
cases.36

Hypnic headaches are rare. These 
headaches begin exclusively during 
sleep,4 most commonly between 2 
a.m. and 4 a.m. They cause the patient 
to awaken with variable quality pain, 
which usually is bilateral and of moder-
ate intensity.37 The headaches may be 
associated with migraine-like features,4 
and have a high rate of co-occurrence 
with migraines.37,38 According to the 
ICHD-3 diagnostic criteria, hypnic 
headaches are not associated with 
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cranial autonomic symptoms;4 however, 
other studies have shown that mild 
bilateral autonomic symptoms occur.37,38 
The ICHD-3 defines hypnic head-
aches as recurring at least 10 nights per 
month and lasting up to four hours,4 
but most cases occur fewer than 10 
times per month, lasting between 15 
minutes and eight hours. 

Hypnic headaches may be chronic for 
several years.38 These headaches occur 
more commonly in patients older than 
50 years of age,4 and according to recent 
MRI data, may be associated with gray 
matter volume reduction in the hypo-
thalamus4,39 and other areas related to 
centrally mediated pain.39 The diagnosis 
of hypnic headache should be made 
after structural lesions or physiologic 
disturbances, such as nocturnal arterial 
hypertension, have been ruled out.37 

High-quality data are lacking for 
management of acute attacks, but anec-
dotally, many patients report modest 
relief if they use caffeine upon being 
awakened by the headache. Lithium 
seems to be the most effective and well-
tolerated agent for preventing the recur-
rent attacks, and because of its slow 
onset, should be tried for approximately 
two months before any decision is made 
about its efficacy. Many patients also 
report that mild to moderate exercise 
decreases the frequency of the attacks. 
Melatonin, topiramate, and indometha-
cin have been used, but more data are 
needed to evaluate these treatments.38

New daily persistent headaches have 
a distinct starting point in patients with 
limited or no prior history of headaches, 
from which point the headaches occur 
daily for at least three months. They 
may be migraine-like, tension-type, or 
have features of both, but are not bet-
ter accounted for by another headache 
diagnosis or underlying cause.4 A new 
structural lesion should be excluded.  

This disorder is notoriously difficult 
to treat, but typically is managed simi-
larly to chronic migraine headaches.40,41 
Acute agents include over-the-counter 
analgesics or triptans, depending on the 
headache severity, used in such a way as 
to minimize the risk of inciting medi-
cation overuse headaches. 

The “other primary headaches” cat-
egory also includes headaches that have 
been induced by cough or other type of 

Valsalva maneuver (which has a higher 
prevalence in patients with Arnold 
Chiari type I malformations), strenu-
ous exercise (which is more likely in hot 
weather or at high altitude), or sexual 
activity (in which headache intensity 
increases dramatically just before or 
simultaneously with orgasm) for which 
increased intracranial pressure should be 
excluded. 

Other triggers include cold stimulus 
(commonly referred to as an “ice cream 
headache”) and external compression or 
traction (such as due to tight headbands 
or hair braids). They are classified as pri-
mary rather than secondary headaches 
because their triggers are normal physi-
ologic stimuli that do not cause injury. 
Treatment of these headaches includes 
recognition and avoidance or manage-
ment of the inciting factors, coupled 
with over-the-counter analgesics as 
needed for acute episodes.4 For a com-
parison of selected primary headaches, 
with key points regarding their charac-
teristics, management, and mimics, see 
Table 1.

Secondary Headaches
Secondary headaches are those that 

occur as a result of another underlying 
medical problem, and thus are largely 
outside the scope this paper. While the 
discussion of these headaches will be 
limited in this review, considering and 
ruling out secondary causes are some of 
the most important first steps in man-
aging headaches in the ED.4

Many secondary headaches occur as a 
result of other, less emergent conditions, 
such as infections like sinusitis or influ-
enza, systemic diseases such as hyper-
tensive crisis or diabetic ketoacidosis, 
or simple cases of caffeine withdrawal, 
dehydration, or hangover. In these cases, 
a thorough history and physical exam 
will allow the emergency provider to 
identify and treat the underlying cause 
appropriately. Additionally, in patients 
with new onset of persistent or other-
wise atypical headaches that have not 
been worked up, intracranial disorders 
such as neoplasm or unruptured vascu-
lar malformation should be considered. 
Systemic illnesses may predispose some 
patients to cerebral vasculitis.4

A few secondary headaches will 
be discussed in more detail. For a 

comparison of these disorders, with key 
points regarding their mimics, differen-
tiating features, and management, see 
Table 2.

Giant Cell Arteritis

Giant cell arteritis (GCA) is a form 
of granulomatous vasculitis that affects 
small vessels in the head and neck, 
particularly branches of the external 
carotid artery, and frequently the tem-
poral artery. Temporal GCA usually is 
characterized by a temporal headache 
associated with ipsilateral monocu-
lar vision changes, but also should be 
considered for any elderly patient with 
new persistent headache or recurrent 
episodes of amaurosis fugax. It may 
mimic other disorders, including optic 
neuritis and retinal migraine, although 
the latter is very rare and should not be 
diagnosed until an extensive workup has 
ruled out other conditions.4 GCA also 
may involve scalp tenderness, claudica-
tion of the jaw or tongue, and systemic 
symptoms, such as fever or polymyalgia, 
although these symptoms are not always 
present, making diagnosis very difficult 
and frequently delayed.42 GCA is two 
times more common in women than in 
men. It also is rare before 50 years of 
age.4,42 When GCA is suspected, high-
dose steroids should be initiated as soon 
as possible to avoid permanent vision 
loss. Diagnosis should be confirmed 
later via temporal arterial biopsy. While 
GCA may present unilaterally or bilat-
erally, temporal arteritis typically affects 
both sides, with contralateral vision loss 
usually occurring within one week.4 

Cerebral Venous Sinus Thrombosis

Cerebral venous sinus thrombosis 
most frequently presents with head-
ache, which may be mistaken for other 
types of headaches. Duration of onset 
varies, from “thunderclap” to gradually 
over several days, and in presentation, 
from unilateral and migraine-like to 
diffuse and poorly localized. Less than 
half of patients with this condition will 
present with other symptoms such as 
encephalopathy, seizures, vision changes, 
or stroke-like symptoms, including uni-
lateral weakness of the face or extremi-
ties. Less commonly, signs of increased 
intracranial pressure may be present. As 
with many conditions, elderly patients 
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Table 1. Primary Headaches

Headache 
Type

Characteristics Emergency Department 
Management

Prophylaxis Mimics

Migraine 
headache

Unilateral, pulsating, severe, 4-72 
hours, migrainous features, with or 
without aura

Neuroleptics 
(e.g. droperidol, 
prochlorperazine) or 
other anti-dopaminergics, 
combined with 
another analgesic (e.g., 
acetaminophen or an 
NSAID) and an antiemetic 
(e.g., promethazine or 
ondansetron)

Antiepileptics, 
botulinum toxin 
injections

Ischemic stroke or TIA, 
intracranial hemorrhage, 
giant cell arteritis, central 
venous sinus thrombosis

Management alternatives to consider: sub-dissociative ketamine infusions, triptans 
Management adjuncts to consider: diphenhydramine (for prevention or treatment of akathisia), corticosteroids (for prevention of 
recurrence)

Tension-type 
headache

Bilateral, tightening or pressure-
like, with or without pericranial 
tenderness

Over-the-counter 
analgesics (e.g., an NSAID 
or acetaminophen), 
consider a combination 
formulation with caffeine

Antidepressants, 
biofeedback or 
physical therapy

Cervicogenic headaches, 
medication overuse 
headaches, and many 
other types of secondary 
headaches

Paroxysmal 
hemicrania

Severe, stabbing, 
with ipsilateral 
parasympathetic 
autonomic 
symptoms

Lasts 2-30 
minutes, occurs 
several times per 
day

Indomethacin Indomethacin Cluster headaches

Hemicrania 
continua

Continuous pain 
with waxing 
and waning 
fluctuations

Cluster 
headache

15-180 minutes, 
several times 
per day during 
“cluster periods”

100% oxygen, 
subcutaneous or nasal 
triptan

Suboccipital 
corticosteroid 
injections

Migraine, paroxysmal 
hemicrania

Short-lasting 
unilateral 
neuralgiform 
headache 
attacks

Short stabbing 
bursts which last 
a few seconds 
and occur many 
times per day

IV lidocaine or 
corticosteroids

Anti-epileptics, 
gabapentin

Primary stabbing 
headaches, trigeminal 
neuralgia

Primary 
stabbing 
headaches

Short stabbing bursts without 
autonomic symptoms

Indomethacin, COX-2 
inhibitors

Indomethacin, 
gabapentin, tricyclic 
antidepressants

Short-lasting unilateral 
neuralgiform headache 
attacks, trigeminal or other 
cranial neuralgia

Primary 
thunderclap
headache

Severe, sudden onset, maximal at 
onset

Rule out emergent causes Intracranial hemorrhage, 
central venous sinus 
thrombosis, other acute 
intracranial vascular 
problems

Nummular 
headache

Small, well-circumscribed area of 
mild pain

Over-the-counter 
analgesics (e.g., an NSAID 
or acetaminophen)

Only for severe or 
refractory cases

Underlying structural lesion

Hypnic 
headache

Onsets exclusively during sleep (2-4 
am), usually moderate bilateral pain

Analgesic formulations 
containing caffeine

Lithium Variable, depending on 
features

New daily 
persistent 
headaches

Occur daily for at least 3 months 
in patients with little to no prior 
headache history, variable features

Similar to migraine 
headaches

Similar to migraine 
headaches

Underlying structural lesion
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may show only nonspecific decline in 
mentation or level of consciousness, but 
with no other symptoms.4 The condition 
affects patients at a median age of 37 
years, and, like many other headache dis-
orders, is far more common in females. It 
is associated with known risk factors for 
venous thromboembolic events, includ-
ing oral contraceptive use.43

Cerebral venous sinus thrombosis is 
diagnosed by magnetic resonance veno-
gram, although other advanced imaging 
with venography can be used. It is treated 
with anticoagulation, antiepileptic 
prophylaxis, and monitoring and man-
agement of any complications, such as 
increased intracranial pressure. In certain 
cases, thrombolysis and even endovascu-
lar intervention also may be considered.44

Medication Overuse Headache

Medication overuse headache is 
diagnosed when there is a new type or 
worsening of a preexisting headache, 
which occurs at least 15 days per month, 
in the setting of at least three months of 
chronic overuse of medication intended 
for management of acute headaches.4 
Today, chronic migraines are the most 
common underlying headache disorder, 
and triptans or over-the-counter analge-
sics are the most commonly associated 
overused acute medications. Research 
has shown an association with structural 
and functional changes in several parts 
of the brain responsible for mediating 

and transmitting pain signals, suggest-
ing that this disorder is a result of pain 
processing dysregulation.46 

Treatment includes discontinuing 
acute headache medications; initiating 
better management of the underlying 
chronic headache disorder, includ-
ing prophylactic medications as well 
as nonpharmacologic treatments; and 
counseling patients on the nature of this 
disorder and the optimal use of targeted 
rescue medications for breakthrough 
headaches.46,47 While tapered with-
drawal of headache medicines is asso-
ciated with milder symptoms, abrupt 
withdrawal is favored as it produces 
faster return to baseline.45 Conversely, 
it has been suggested that withholding 
pain-relieving medicines from patients 
with headaches is irresponsible and may 
cause more harm than benefit.48 

Cervicogenic Headaches

Many headache patients report asso-
ciated neck symptoms.49 Headaches 
originating from other disorders of 
the cervical spine, discs, tendons, or 
ligaments are classified as cervicogenic 
headaches, a subcategory of secondary 
headaches.4 In primary headache dis-
orders, the headache begins first, with 
associated neck muscle tightness and 
spasms developing later. Conversely, in 
cervicogenic headaches, the neck pain 
tends to precede the headache and is 
associated with ipsilateral shoulder or 

arm pain, and the headache tends to 
begin in the occipital region before gen-
eralizing anteriorly. 

Management of cervicogenic head-
aches begins with identification of the 
underlying cervical disorder, which ulti-
mately may be corrected with surgery 
or managed symptomatically with over-
the-counter analgesics, topical menthol 
creams or heating pads, physical therapy, 
and trigger point or greater occipital 
nerve injections of local anesthetic and/
or corticosteroid. Patients also should 
be educated on techniques to minimize 
further neck strain or injury.49

Cranial Neuropathies  
and Other Facial Pains

The cranial neuralgias and neuropa-
thies are neuropathic pain disorders of 
the head and face characterized by short 
bursts of intense, sharp, unilateral pain, 
said to feel like electric shocks, and 
which recur in an episodic fashion. The 
term cranial neuralgia is used when there 
is only neuropathic pain without any 
accompanying neurologic deficits. When 
neurologic deficits are present, this is 
referred to as a cranial neuropathy. Such 
neurologic deficits are indicative of axo-
nal damage due to infectious etiologies 
such as herpes zoster, autoimmune dis-
orders such as multiple sclerosis, or mass 
effect from space-occupying lesions.4 

The most well-known of the cra-
nial neuralgias is trigeminal neuralgia. 

Table 2. Secondary Headaches

Headache May Mimic Differentiating Features Emergency Department 
Management

Giant cell arteritis Migraine, certain cranial 
neuropathies

Ipsilateral monocular vision changes 
(very rare with migraine); may also have 
scalp tenderness, jaw claudication, fevers, 
polymyalgia

High-dose corticosteroids, 
arrange for temporal artery 
biopsy

Central venous sinus 
thrombosis

Migraine, encephalopathy, 
intracranial hemorrhage, 
ischemic stroke, or other 
intracranial vascular problems

Highly variable, may have neurologic 
findings including seizures, vision 
changes, focal deficits, alterations of 
mental status or level of consciousness

Anticoagulation, antiepileptic 
prophylaxis, monitoring and 
management of intracranial 
pressure

Medication overuse 
headache

Migraine or tension-type 
headaches

Worsening or new type of headache 
in the setting of chronic overuse of 
medication intended for acute headache 
management

Tapered or abrupt withdrawal 
of acute medications, optimize 
preventative management of 
chronic headaches

Cervicogenic 
headache

Tension-type headaches, 
occipital neuralgia

Headache onsets in neck before 
spreading to head, may have bony 
tenderness and/or signs of cervical nerve 
root compression

Consider imaging of cervical 
spine to evaluate for underlying 
problem if acute
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Unlike the trigeminal autonomic cepha-
lalgias, trigeminal neuralgia attacks usu-
ally are followed by a refractory period 
during which another attack cannot be 
triggered, and are not usually associ-
ated with autonomic manifestations, 
although mild symptoms such as eye 
redness and tearing may be present. 
These attacks may occur spontane-
ously or in response to a benign exter-
nal stimulus, and may or may not be 
superimposed on a baseline of constant, 
moderate facial pain. Over time, they 
may become longer-lasting and more 
severe. The classic form usually occurs in 
the distribution of the second or third 
branches of the trigeminal nerve, and is 
caused by compression of the trigeminal 
nerve via nearby structures, such as the 
superior cerebellar artery.4 

Similar syndromes may occur in other 
cranial nerve distributions. For example, 
glossopharyngeal neuropathy causes 
symptoms in the ear, angle of the jaw, 
and other pharyngeal tissues innervated 
by the glossopharyngeal nerve; occipi-
tal neuropathy, in the posterior scalp; 
and facial nerve neuropathy, deep in 
the external auditory canal. Periorbital 
pain exacerbated by extraocular move-
ments may be indicative of optic neu-
ritis, which may be associated with an 
underlying multiple sclerosis lesion; 
ischemic oculomotor nerve palsy, which 
occurs secondary to microvascular dis-
ease caused by systemic illnesses such 
as poorly controlled diabetes mellitus; 
Tolosa-Hunt syndrome, which is caused 
by granulomatous infiltration of one or 
more cranial nerves; or recurrent painful 
ophthalmoplegic neuropathy, previously 
called ophthalmoplegic migraine, which 
affects one or more ocular motor nerves 
and is not associated with an underlying 
lesion. In contrast, paratrigeminal ocu-
losympathetic syndrome causes constant 
pain in the ophthalmic division of the 
trigeminal nerve and also is associated 
with Horner’s syndrome. It is caused 
by underlying pathology of this nerve 
branch involving the carotid artery or 
elsewhere in the middle cranial fossa.4 

Facial pain syndromes that do not 
follow cranial nerve distributions 
include burning mouth syndrome, a 
superficial burning-type glossodynia, 
and persistent idiopathic facial pain, 
an aching-type, poorly localized facial 

pain. In both cases, symptoms occur for 
more than two hours per day every day 
for at least three months. Finally, central 
neuropathic pain is a nebulously defined 
pain syndrome in which patients expe-
rience neuropathic-type pain that is 
temporally attributed to an underlying 
central condition, such as multiple scle-
rosis or stroke. The distribution of the 
pain is not necessarily dependent on the 
location of the underlying lesion, and 
may be unilateral or bilateral, with or 
without sensory changes.4

Management of cranial neuralgias 
and neuropathies should include refer-
ral for outpatient identification and 
management of underlying causes. 
Management of pain includes topical 
anesthetics for acute flares, and tricy-
clic antidepressants or antiepileptics, 
sometimes in conjunction with psycho-
therapy, for prophylaxis.50

Common Themes  
and New Directions  
in Headache Management

Despite the multitude of different 
definitions and etiologies for various 
headache disorders, there clearly are 
shared pathophysiologic mechanisms. 
Many headaches appear to share com-
mon pathophysiologic pathways in 
the trigeminovascular system and dys-
regulation of nociceptive signaling, in 
addition to other characteristics such 
as their relapsing-remitting episodic 
nature, their higher prevalence in female 
patients, and their cross-association 
with other types of headaches.51 

A popular theory that suggests all 
headaches share a common pathway has 
led to research into various treatments 
that may work across different catego-
ries of headache types. For example, 
while botulinum toxin injections have 
been investigated and used primarily 
as a prophylactic treatment for chronic 
migraine, there is emerging evidence 
that they also may be effective in reduc-
ing the frequency of many other chronic 
primary and secondary headaches.53 
While surgical decompression of the 
trigeminal nerve historically has been a 
treatment for trigeminal neuralgia, up to 
90% of patients with refractory migraine 
headaches experience a reduction in 
symptoms by surgical decompression of 
the trigeminal, cervical spinal, or other 

peripheral nerves, suggesting that these 
disorders also may have more in com-
mon than we realize.54 Other authors 
point out that there is significant 
overlap and that, for example, tension 
headaches and migraine headaches are 
distinguished in diagnosis by nuances 
of questionable reliability.59 The abun-
dant similarities in the epidemiology, 
clinical features, and treatment response 
patterns between the two types of head-
aches suggests that they are sharing 
common pathophysiology.59

While the purpose of this paper is 
to discuss the targeted approaches that 
currently are superior for most specific 
headache diagnoses, there may come a 
day when a greater understanding of the 
shared pathophysiology of headaches 
allows for greater optimization of their 
management.
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CME/CE Questions
1. Which of the following transient 

neurologic symptoms is least consis-
tent with a migraine aura?
a. Aphasia that preceded the head-

ache for 30 minutes and resolved 
when the headache onset

b. Left-sided paresthesia that pre-
ceded the headache by 30 min-
utes and lasted until 30 minutes 
after the headache onset

c. Left eye haziness and dimness 

2. Which of the following courses of 
management is the most appropri-
ate for a patient with a migraine 
headache?
a. IV metoclopramide, diphenhydr-

amine, and keterolac
b. IV haloperidol and ketorolac, 

with oral promethazine
c. Intranasal triptan with oral acet-

aminophen and ondansetron
d. IV morphine, keterolac, and 

ondansetron
3. Which of the following headaches 

is most likely to respond to 100% 
oxygen?
a. Sharp, severe, left temporal pain 

that onset approximately 90 min-
utes ago and woke the patient 
up from sleep. It is associated 
with restlessness and left-sided 
conjunctival injection, pupil con-
striction, tearing, rhinorrhea, and 
perspiration. The attacks have 
been occurring several times per 
day over the past one month.  

b. Sharp left periorbital pain that 
has been present for a few 
months with waxing and waning 
exacerbations several times per 
week. The current exacerbation 
onset gradually over the past 
90 minutes, and is associated 
with restlessness and left-sided 
conjunctival injection, pupil con-
striction, tearing, rhinorrhea, and 
perspiration.  

c. Left periorbital, severe, stabbing-
type sensations that last only a 
few seconds. The patient says 
they feel like a knife in his eye, 
and that he has been having 
these sensations intermittently 
several times per day over the 
past several weeks. They are 
associated with photophobia and 
nausea.

d. Short bursts of intense, sharp, 
unilateral pain in the patient’s 
left cheek and jaw, which he says 
feel like electric shocks, and are 
associated with left eye redness 
and tearing. The patient says that 
he has been having these sensa-
tions intermittently several times 
per day over the past several 
weeks, usually triggered by light 
touch to that side of the face.  

4. A 42-year-old male patient presents 
to the ED with a headache that 
began three hours ago. He has a 
history of migraine headaches for 
which he has been taking his usual 
rescue medication almost every day 
for the past two months. His usual 
migraines are unilateral and peri-
orbital, but for the past four weeks, 
he has been having daily headaches 
that are holocephalic with radiation 
into the back of his head and neck. 
The patient tells you that his father 
passed away of a glioblastoma at age 
50, and he is worried that his change 
in headaches may be due to a brain 
tumor. His medical history also is 
significant for cervical degenera-
tive disc disease. On exam, his neck 
muscles are tense and tender to 
palpation. Which of the following is 
the most likely etiology of his head-
ache pain at this point in time?
a. Underlying structural mass 

lesion, for which the patient 
should be evaluated by advanced 
imaging of the brain

b. Sensory input from the cervi-
cal nerve roots and cervical 
dorsal horn, for which the 
patient should be evaluated with 
advanced imaging of the cervical 
spine

c. Psychological dependence on his 
rescue medication, for which the 
patient should be managed with 
a multimodal approach, includ-
ing better optimization of his 
primary headache disorder

d. Structural and functional dysreg-
ulation of pain processing tracts, 
for which the patient should 
be managed with a multimodal 
approach, including better opti-
mization of his primary head-
ache disorder 
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Exclusive to our subscribers RAPID ACCESS MANAGEMENT GUIDELINES

Targeted Management of Headaches  
for Emergency Physicians

Primary Headaches

Headache 
Type

Characteristics Emergency Department 
Management

Prophylaxis Mimics

Migraine 
headache

Unilateral, pulsating, severe, 4-72 
hours, migrainous features, with or 
without aura

Neuroleptics 
(e.g. droperidol, 
prochlorperazine) or 
other anti-dopaminergics, 
combined with 
another analgesic (e.g., 
acetaminophen or an 
NSAID) and an antiemetic 
(e.g., promethazine or 
ondansetron)

Antiepileptics, 
botulinum toxin 
injections

Ischemic stroke or TIA, 
intracranial hemorrhage, 
giant cell arteritis, central 
venous sinus thrombosis

Management alternatives to consider: sub-dissociative ketamine infusions, triptans 
Management adjuncts to consider: diphenhydramine (for prevention or treatment of akathisia), corticosteroids (for prevention of 
recurrence)

Tension-type 
headache

Bilateral, tightening or pressure-
like, with or without pericranial 
tenderness

Over-the-counter 
analgesics (e.g., an NSAID 
or acetaminophen), 
consider a combination 
formulation with ca� eine

Antidepressants, 
biofeedback or 
physical therapy

Cervicogenic headaches, 
medication overuse 
headaches, and many 
other types of secondary 
headaches

Paroxysmal 
hemicrania

Severe, stabbing, 
with ipsilateral 
parasympathetic 
autonomic 
symptoms

Lasts 2-30 
minutes, occurs 
several times per 
day

Indomethacin Indomethacin Cluster headaches

Hemicrania 
continua

Continuous pain 
with waxing 
and waning 
� uctuations

Cluster 
headache

15-180 minutes, 
several times 
per day during 
“cluster periods”

100% oxygen, 
subcutaneous or nasal 
triptan

Suboccipital 
corticosteroid 
injections

Migraine, paroxysmal 
hemicrania

Short-lasting 
unilateral 
neuralgiform 
headache 
attacks

Short stabbing 
bursts which last 
a few seconds 
and occur many 
times per day

IV lidocaine or 
corticosteroids

Anti-epileptics, 
gabapentin

Primary stabbing 
headaches, trigeminal 
neuralgia

Primary 
stabbing 
headaches

Short stabbing bursts without 
autonomic symptoms

Indomethacin, COX-2 
inhibitors

Indomethacin, 
gabapentin, tricyclic 
antidepressants

Short-lasting unilateral 
neuralgiform headache 
attacks, trigeminal or other 
cranial neuralgia

Primary 
thunderclap
headache

Severe, sudden onset, maximal at 
onset

Rule out emergent causes Intracranial hemorrhage, 
central venous sinus 
thrombosis, other acute 
intracranial vascular 
problems

Nummular 
headache

Small, well-circumscribed area of 
mild pain

Over-the-counter 
analgesics (e.g., an NSAID 
or acetaminophen)

Only for severe or 
refractory cases

Underlying structural lesion

Hypnic 
headache

Onsets exclusively during sleep (2-4 
am), usually moderate bilateral pain

Analgesic formulations 
containing ca� eine

Lithium Variable, depending on 
features

New daily 
persistent 
headaches

Occur daily for at least 3 months 
in patients with little to no prior 
headache history, variable features

Similar to migraine 
headaches

Similar to migraine 
headaches

Underlying structural lesion

Secondary Headaches

Headache May Mimic Di� erentiating Features Emergency Department 
Management

Giant cell arteritis Migraine, certain cranial 
neuropathies

Ipsilateral monocular vision changes 
(very rare with migraine); may also have 
scalp tenderness, jaw claudication, fevers, 
polymyalgia

High-dose corticosteroids, 
arrange for temporal artery 
biopsy

Central venous sinus 
thrombosis

Migraine, encephalopathy, 
intracranial hemorrhage, 
ischemic stroke, or other 
intracranial vascular problems

Highly variable, may have neurologic 
� ndings including seizures, vision 
changes, focal de� cits, alterations of 
mental status or level of consciousness

Anticoagulation, antiepileptic 
prophylaxis, monitoring and 
management of intracranial 
pressure

Medication overuse 
headache

Migraine or tension-type 
headaches

Worsening or new type of headache 
in the setting of chronic overuse of 
medication intended for acute headache 
management

Tapered or abrupt withdrawal 
of acute medications, optimize 
preventative management of 
chronic headaches

Cervicogenic 
headache

Tension-type headaches, 
occipital neuralgia

Headache onsets in neck before 
spreading to head, may have bony 
tenderness and/or signs of cervical nerve 
root compression

Consider imaging of cervical 
spine to evaluate for underlying 
problem if acute
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Headache Decision Tree

Distribution? Bilateral 

Pulsating pain with 
migrainous features, 
lasts 4-72 hours 

Tightening or   
pressure-like pain,   

may be associated with 
pericranial tenderness 

Burning pain or 
“electric shocks”   
in cranial nerve 

distribution 

Stabbing pain      
with prominent 

autonomic symptoms 

Indomethacin-
responsive? 

With transient 
neurologic deficits, 
which precede 
headache and   

last 5-60 minutes? 

Cranial 
neuropathy

With associated 
neurologic deficits   
in same cranial 

nerve distribution? 

Short, stabbing bursts which last     
1-600 seconds, and occur 1-200 times  

per day, without refractory period 

Continuous pain for     
at least 3 months      
with superimposed  

exacerbations, may have 
migrainous features* 

Lasts 15-180 minutes,   
occurs several times per day 

during “cluster periods” 
Lasts 2-30 minutes, occurs  
5 or more times per day 

Cranial 
neuralgia

Migraine 
with aura

Migraine 
without aura

Tension-type 
headache

Trigeminal 
autonomic 
cephalgias

Cluster headache

Hemicrania continua

Paroxysmal hemicrania
Short-lasting unilateral 

neuralgiform headache attacks

Unilateral 

Yes 

No 

Yes 

No 
Yes No 

* Migrainous features include nausea and/or vomiting, photophobia and phonophobia, and/or exacerbated by physical 
activity.
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