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The challenge of headache management in the hospital can be divided into the

diagnostic and management issues encountered in the emergency department, and
the issues involved in the inpatient management of chronic refractory headaches. The
two endeavors are different but linked because of overlapping diagnostic and treatment
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The acute severe headache always warrants attention and
often leads patients to the emergency department (ED). Here,
there are several good pharmacologic options, as well as
several pitfalls to be avoided, both diagnostically and thera-
peutically. A separate, but at times overlapping, problem is
the patient with intractable chronic headache, an agonizingly
painful and frustrating situation for patients, families, and
medical team members. Often, these patients will have tried
many approaches with knowledgeable physicians to no avail,
and inpatient evaluation and treatment can be useful in
selected cases. In this review an approach to the emergency
or urgent care patient presenting with severe headache is
outlined, beginning with diagnostic considerations, followed
by a selection of options for management. Then the inpatient
management of the “refractory headache” patient is ad-
dressed, beginning with suggested principles for selecting
patients who might benefit from hospitalization, followed by
a description of inpatient treatment choices and methods.

Headache in the Emergency Department

Headache is extremely common in the emergency depart-
ment (ED)—accounting for more than 5 million ED visits in
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options. In addition, the problem of the intractable acute headache encountered in the
emergency department can evolve into inpatient care of the same patient who has
failed to respond to acute treatment. Here the author presents an approach to the
patient with severe acute headache in the emergency department and explores the
options available for managing intractable headaches in the inpatient setting.

the United States in 2011.' The major diagnostic pitfalls in
approaching the patient with severe acute headache in the ED
are misdiagnosis of primary headache syndromes and undi-
agnosed secondary causes of headache. Missing the correct
primary headache diagnosis will reduce the chance of suc-
cessful treatment. Missing a secondary headache cause can
have disastrous consequences. Fortunately, only approxi-
mately 5% of patients with severe headache seen the ED
will have secondary headaches.? Red flags such as meningi-
smus, fever, neurologic signs, and concurrent medical ill-
nesses should raise concern (~Table 1).

In taking a history in acute headache patients (~Table 2),
mode of onset is very important, with a rapid evolution to
severe pain suggesting secondary causes. Exertion during or
before onset is also worrisome, although it can be a benign
presentation. Severity is important, but most patients in the
ED will probably endorse a high level of pain intensity. Asking
the patient if it is the worst headache they have ever had is not
particularly useful. Focal neurologic symptoms suggest neu-
rologic disease, such as arterial dissection, intracranial mass
or vasculitis. Current medications (such as sedatives, stimu-
lants, and anticoagulants) and other substances must be
known so potential causes of headache as well as potential
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Table 1 Red flags in patients with headache

New (recent onset or change in pattern)

Effort-induced or positional

Late life onset (middle age or later)

Meningismus, fever

AIDS, cancer, or other known systemic illness

Neurologic or psychological symptoms or signs

Table 2 History-taking in acute headache

Mode of onset (fast vs. slow)

Exertion during onset or before

Location

Focal symptoms

Current medications and drugs

Family history

Medical illnesses

roadblocks to treatment can be clarified. The presence of
concurrent medical illnesses, such as diabetes, HIV infection
and neoplastic disease, must be understood for similar
reasons.

Examining the patient with acute headache (~Table 3)
must include an assessment of meningismus as a clue to
meningeal inflammation due to infection or hemorrhage. Eye
examination, including careful pupillary evaluation, is very
helpful to exclude ocular disease, such as acute angle-closure
glaucoma. Funduscopic evaluation is essential as an indicator
of intracranial pressure. Head and neck evaluation should
include palpation of the paranasal sinuses, temporomandib-
ular joint regions, submandibular tissues, carotids, temporal
arteries, and supraorbital regions. A complete neurologic
exam is essential. The Dix-Hallpike maneuver may be helpful
when vertigo is a key accompaniment. Provocative maneu-

Table 3 Examination criteria in acute headache

Vital signs

Meningismus

Eye exam including pupillary light response
and funduscopy

Head and neck exam - sinuses, temporomandibular
region, submandibular areas,
carotid arteries, superficial nerves

Neurologic exam

Dix-Hallpike maneuver
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vers may help clarify cervical spine disease, including the
Spurling maneuver.

Routine laboratory testing in acute headache may be of
low yield, but serum glucose, electrolytes, blood cell counts,
and pregnancy testing are generally recommended. Comput-
ed tomography (CT) is essential for patients who have had
recent head trauma or in whom a mass lesion or subarach-
noid hemorrhage is suspected. Computed tomography may
be overused in evaluating acute headache, as approximately
95% demonstrate no abnormality.? The American College of
Emergency Physicians asserted in a policy statement there
was Level B (“moderate clinical certainty”) evidence for
neuroimaging in acute headache patients with (1) new-onset
severe headache, (2) new abnormal neurologic findings, or (3)
HIV infection.? Computed tomography angiography (CTA) can
be very helpful when any of the following is suspected:
aneurysmal rupture or expansion, reversible cerebral vaso-
constriction syndrome, cerebral vasculitis, cerebral venous
thrombosis (with CTvenography [CTV]), or arterial dissection
(carotid or vertebral).* Magnetic resonance imaging (MRI) is
rarely indicated in acute headache in the absence of focal
neurologic symptoms suggestive of stroke or intracranial
mass. Lumbar puncture (LP) is mandatory if meningitis or
subarachnoid hemorrhage is suspected, as would be the case
in a patient with meningismus, fever, or a history of very
rapidly evolving head pain.

By far the most common cause of severe acute headache in
the ED is migraine,> although it is difficult to know exactly
how common because migraine is underdiagnosed in ED
settings.® The diagnosis of migraine is often patently clear
to ED clinicians when the patient has a history of severe
migrainous headaches requiring acute treatment. But when
the patient’s symptoms are not entirely explained by mi-
graine or if there are red flags, further workup for secondary
causes is indicated (~Table 4).

A worrisome presentation is the thunderclap headache,
which occurs either instantaneously or very close to it.
Spontaneous thunderclap headache suggests subarachnoid
hemorrhage and the best approach is CT of the head followed
by LP because it has been estimated that a small fraction (as
high as 7%) of normal CT exams are false-negatives’
(see =Table 5 for causes of thunderclap headache).

Cerebral venous thrombosis can be difficult to diagnose;
standard MRI sequences may fail to identify even large
thrombi in cerebral veins. Magnetic resonance or CT venog-
raphy, however, is almost always diagnostic. The syndrome of
reversible cerebral vasoconstriction syndrome (RCVS), also
known as Call-Fleming syndrome, often presents as sudden
or severe headache and only later manifests neurologic
deficits. Unlike central nervous system vasculitis, cerebrospi-
nal fluid in RCVS is generally normal. Fortunately, CTA seems
to be almost as useful as standard conventional angiography
in demonstrating the hallmark segmental arterial narrowing.
It is important to remember that RCVS may lead to focal
subarachnoid bleeding, which can lead to a fruitless quest for
a ruptured aneurysm.

Carotid or vertebral arterial dissection can present with
acute severe headache and without other neurologic
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Table 4 Secondary causes of acute headache

Intracranial hemorrhage (subarachnoid, parenchymal)

Cerebral venous thrombosis

Reversible cerebral vasoconstriction syndrome (RCVS)

Carotid or vertebral artery dissection

Acute posttraumatic (postconcussive) headache

Hydrocephalus

Meningitis

Encephalitis

Acute angle closure glaucoma

Acute sinusitis

Systemic infection

Medication-induced headache

Intracranial mass

symptoms or antecedent neck trauma, and can be very
challenging to detect without vascular imaging. Sphenoid
sinusitis may also present as sudden and or severe non-
localizing head pain, but should be seen easily on MRI or
sinus CT. Spontaneous intracranial hypotension, generally
diagnosed by the patient’s complaint of worsening of pain
upon sitting or standing and improvement with reclining,
may present with severe and/or thunderclap headache as
well.

There are several primary headache disorders other than
migraine that may present to the ED. Cluster headache is
usually easily diagnosed by its unilaterality, accompanying
cranial autonomic signs (tearing, flushing, nasal congestion,
and discharge), and episodic nature with each headache

Table 5 Causes of sudden or rapidly evolving (thunderclap)
headache

Subarachnoid hemorrhage or sentinel
headache (“aneurysmal leak”)

Hypertensive intracranial hemorrhage

Pituitary apoplexy

Cerebral venous thrombosis

Carotid or vertebral artery dissection

Spontaneous intracranial hypotension

Cerebral vasculitis

Reversible cerebral vasoconstriction syndrome (RCVS)

Acute hypertension

Primary thunderclap headache

Sex-related headache

Exertional headache

Migraine

Levin

lasting less than 2 hours. Hemicrania continua is an incessant,
sometimes severe, side-locked headache that will only re-
spond to indomethacin. Exertional and sex-related headaches
may have thunderclap onset, but these both tend to be self-
limited and are largely treatable with nonsteroidal anti-
inflammatory medications (NSAIDs). Finally, there is the
“primary thunderclap headache,” which is benign and idio-
pathic; like most primary headaches, it is a diagnosis of
exclusion.

When secondary headaches and the rare forms of primary
headache have been excluded, management of severe mi-
graine becomes the focus. Most patients will have already
tried oral analgesics like aspirin, acetaminophen, and NSAIDs.
Many will have significant nausea. As a result, most patients
will respond best to parenteral analgesics. There is limited
evidence for most pharmacologic options used to treat acute
migraine in the ED. =Table 6 summarizes the choices with
best evidence, or at least the greatest acceptance by authori-
ties in the field. I will discuss each and attempt to provide a
useful paradigm for treating severe migraine.

Neuroleptic Antiemetics

Chlorpromazine 25 to 50 mg intravenously (IV), prochlorper-
azine 10 mg IV, and metoclopramide 10 mg IV are all useful
options. There is very good evidence supporting the effec-
tiveness of all of these.8~! The analgesic mechanism of these
medications in migraine is unknown. Adverse effects include
dystonia, which is generally preventable by concurrent treat-
ment with diphenhydramine 25 mg. Akathisia is another
unpleasant side effect, which may also be preventable with
diphenhydramine. Orthostatic hypotension, sedation, and
cardiac conduction changes (particularly QT interval pro-
longation) may also occur.

Triptans and Ergots

Similar to other ergot family members, dihydroergotamine
(DHE) has a mild vasoconstrictive effect that affects primarily
veins rather than arteries. Adverse effects are mainly confined
to mild nausea, muscle cramps, mild blood pressure

Table 6 Options for acute treatment of migraine in the
emergency department setting

Ketorolac 30-60 mg IM
Chlorpromazine 25-50 mg IV

Prochlorperazine 10 mg IV

Metoclopramide 10 mg IV

Dihydroergotamine 1 mg IV, IM

Sumatriptan 6 mg SC
Valproate 250-500 mg IV
Magnesium 1-4 g IV

Dexamethasone 4-10 mg IV
Morphine 5-10 mg IV

Abbreviations: IM, intramuscular; 1V, intravenous; SC, subcutaneous.
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elevation, and sedation. It is helpful to concurrently adminis-
ter an antiemetic, which helps migraine-related nausea as
well as DHE-induced nausea. Dihydroergotamine is available
for intramuscular (IM) and IV use; a dose of 0.5 to 1 mg is
effective in adults. It is contraindicated in patients with
cardiac disease or significant hypertension.

Sumatriptan is an excellent choice for migraine treatment
in the ED. The subcutaneous injection of 6 mg is dramatically
effective in many patients, and side effects are generally
minimal, consisting of transient paresthesias, muscle tight-
ness, dizziness, or sedation. Dihydroergotamine and triptan
medications are surprisingly underused in the ED setting
despite their known significant benefits as migraine abor-
tives.'> This may be due to unwarranted concern about
adverse effects or simply lack of familiarity with them.

Parenteral Nonsteroidal Anti-Inflammatory Agents
Intramuscular ketorolac is a common choice for acute mi-
graine treatment in the ED, supported by good evidence.'3~1
It can be given IV at a dose of 30 mg, or IM generally at a dose
of 60 mg. It has a benign adverse effect profile, although
nephrotoxicity is a concern when given over time. Other
adverse effects include gastrointestinal disturbance, weak-
ness, and dizziness. Diclofenac sodium IM has also been
reported as useful in acute migraine.

Valproate

Divalproex sodium can be used in a dose of 500 to 1000 mg
diluted in 50 ml of normal saline and infused over 30 minutes.
Possible adverse effects of dizziness and somnolence are
generally transient. Efficacy has not been well proven, despite
several attempts at treatment trials. One study compared IV
valproate with ketorolac and metoclopramide; it was the least
effective of the three.!’

IV Magnesium

Some patients with acute severe migraine will respond to
magnesium sulfate 1 g IVadministered over 10 to 30 minutes.
This may be repeated up to a total of 5 g. Fair evidence exists
for this intervention, including a study by Demirkaya et al in
2001, in which 13 of 15 patients became pain free after
treatment.'?'®7 Caution should be used in patients with
renal insufficiency.

Opioids

Opioids are the most commonly prescribed agents for acute
migraine in the acute setting'® despite their relative inef-
fectiveness in pain relief'® and clear association with
increased rates of return to the ED.2® They do not seem
to have a beneficial effect on terminating migraine attacks,
but can temporarily suppress some pain on the basis of
their effects on mu opioid receptors. Adverse effects from
doses high enough to reduce head pain include constipa-
tion, urinary retention, nausea, edema, and pruritus, and in
susceptible patients, seizures and respiratory depression.
But the primary reason to avoid them is their tendency over
time in patients with chronic pain conditions to lead to
tolerance, dependence and addiction, all of which can
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happen insidiously, beginning in the ED. When other
options are not possible, morphine 5 to 10 mg IM, 2 to
5 mg IV, or hydromorphone 2 to 4 mg IV are potential
choices.

Corticosteroids

The goal of acute migraine treatment must include preven-
tion of recurrence as well as pain relief. Here corticosteroids
seem to be of help and have become part of a routine
approach in some centers.?’ A common choice is a single
dose of dexamethasone 4 to 10 mg IV. Because repeated
doses of steroids can lead to aseptic bone necrosis, it is
important to know if there is recurrent use of steroids in
headache patients being seen in the ED.

Peripheral Nerve Blockade

Greater occipital nerve blockade has become more popular in
the acute relief of severe migraine pain.?? Evidence is lacking
because it has been challenging to design a controlled study
where the sham treatment is not easily identifiable by sub-
jects. Adverse effects in skilled hands are minimal, and relief
can be rapid. Local anesthetics injected in the scalp will be
absorbed systemically; side effects may include lightheaded-
ness. A common choice of local anesthetic agents is a 1:1
mixture of 1% lidocaine and 0.25% bupivacaine injected into
the greater occipital nerve trunk region. Although it is
common practice to add steroid medication to these injec-
tions, it has no proven benefit.?3

Antinauseants

Relieving nausea can be accomplished with the neuroleptic
antinauseants in doses discussed above. In addition to these,
ondansetron, a serotonin-3 receptor antagonist, can be very
useful as an IV injection of 4 to 8 mg slowly pushed. Hydroxy-
zine, an antihistamine, is also effective parenterally, at a dose
of 25 to 50 mg IV or IM. Hydration is essential when the
patient is or has been vomiting, so IV access must be estab-
lished early if this is the case.

Children

Like adults, many children who go to the ED with headache
have migraine or other primary headaches, but secondary
headaches, especially those due to infection, are more com-
mon. Hence, a very careful evaluation is needed. Although
pediatric treatment of migraine in the ED follows the above
approaches, there is very little evidence for the use of these
medications in children. The benefits of neuroleptic medi-
cations and ketorolac are supported by reasonably good
evidence.?*~2® Dihydroergotamine doses in the range of
0.25 mg 1V for preteens and 0.5 to 1.0 mg IV for teens have
been effective. Subcutaneous sumatriptan seems to be very
effective in adolescents and children, but has not been
rigorously tested. Hydration is particularly important in
children who have been vomiting.

Pregnancy
Treatment choices for severe migraine in pregnancy are
limited. Magnesium intravenously has been helpful for
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many patients, as has occipital nerve blockade. Hydration
alone can sometimes be of help.

Guidelines for ED treatment of acute migraine have been
difficult to craft, in part because of disparate ways of assessing
success in different studies and also because of interpatient
variation. The Canadian Association of Emergency Physicians
published guidelines that resemble practice in many academ-
ic EDs, with dopamine antagonists (neuroleptic antinau-
seants), serotonin receptor antagonists (DHE, triptans),
NSAIDs, and corticosteroids being most highly recom-
mended.?’ A paradigm for the assessment and management
of acute headache in the ED is shown in ~Fig. 1.

Sadly, results of acute headache treatment in the ED are
not impressive. One study found that only 22% of patients
were pain free on discharge from a university ED, and that
64% of patients discharged with improvement had a return
of severe headache within 24 hours.® Part of any ED
approach to treating acute migraine (or any acute episode
of a chronic headache condition) is to lay the groundwork
for future evaluation and prophylactic treatment by neu-
rologists or other headache specialists. This can be ar-
ranged at the time of discharge or soon thereafter by ED
staff, knowing that if this is not done they may likely see the
patient again in the near future. Unfortunately, the same
study noted that only 40% of patients were asked to follow
up with a physician.®

Inpatient Treatment of Refractory
Headaches

Most chronic headache disorders can be managed on an
outpatient basis with prophylactic and “rescue” (analgesic/
abortive) medication along with careful management of
lifestyle triggers. But some patients fail to respond. It is
difficult to know how many patients would benefit from
inpatient treatment, but given the fact that approximately 4%
of the adult population have daily headaches,?® the need
probably dwarfs present capacity.

o
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CT of the head
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History and Exam

Send routine labs including CBC,
Metabolic pane|
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Table 7 International Classification of Headache Disorders
criteria for medication overuse headache

Headache occurring on >15 days per month in a patient
with a preexisting headache disorder

Regular overuse for > 3 months of one or more drugs that
can be taken for acute and/or symptomatic treatment of
headache

Not better accounted for by another ICHD-III diagnosis

Abbreviations: ICDH, International Classification of Headache Disorders.
Source: Reprinted with permission from the International Headache
Society.

Most patients with refractory headache meet the Interna-
tional Headache Society criteria for chronic migraine, have
medication-overuse headache (MOH) (=Table 7), or both.
There are several other causes of refractory headache, includ-
ing refractory cluster headache, refractory hemicrania con-
tinua, posttraumatic headaches, high or low intracranial
pressure headaches, neuralgias, and other missed secondary
headaches. However, with modern diagnostic technology
most of the secondary causes have been excluded long before
the patient is seen in a center offering inpatient headache
treatment.

Medication overuse headache poses special problems.
Although MOH pathophysiology is still unclear, it seems
that many migraine patients who use large amounts of
analgesic medications will not respond to prophylactic ap-
proaches until the use of the analgesic medications dramati-
cally lessens. Specific quantities of rescue medication
required for the production of MOH, and best ways to reverse
it, are being studied. Clearly, for some patients, careful
reduction and discontinuation of previous analgesics is re-
quired for a successful outcome. This should ideally start at
home prior to admission, with further work in the hospital.
Interestingly, patients with MOH often have the best results
following inpatient headache treatment.?’

Angiogram,
Neurosurgery

"
positive

negative

Start IV, hydrate
Sumatriptan sc, or IV, IM DHE or
MNeuroleptic antiemetic
Consider corticosteroid

IM Ketorolac 60 mg

Fig. 1 Schematic for the treatment of adults with acute headache in the emergency department. CBC, complete blood count; CT, computed
tomography; DHE, dihydroergotamine; IM, intramuscular; 1V, intravenous; LP, lumbar puncture; NI, normal; SC, subcutaneous.
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Which refractory migraine patients should be admitted for
inpatient treatment? Clearly, patients who are experiencing
daily or near daily headaches and who have been unrespon-
sive to several prophylactic and acute interventions are good
candidates. These patients must be carefully evaluated for
overlooked primary or secondary headaches, which would
have prevented response to migraine-specific treatment.
Previous treatment must be scrutinized carefully to make
sure that “failed” treatments were delivered in appropriate
doses and over enough time to see results. Comorbid con-
ditions need to be elucidated to make sure confounding
issues, such as chronic medical or psychiatric illnesses, have
not been preventing response to migraine treatment. Other
indications for inpatient treatment might include the need to
withdraw safely from analgesic medications and confounding
medical or psychiatric conditions that require close supervi-
sion during medication trials. Finally, in some instances
where acute pain or nausea seem to be progressing to
dangerous levels, admission for rehydration and parenteral
analgesia is a sensible course.

What are the goals of inpatient chronic migraine treat-
ment? Although the primary goal may be to reduce the
frequency and severity of headaches and associated symp-
toms like nausea, the inpatient program should also aim for
(and evaluate the outcomes of) other goals such as decreasing
disability, reducing the use of rescue medications, reducing
the numbers of office and ED visits, and improving quality of
life. What makes the process of inpatient treatment challeng-
ing is that most or all of these factors may be unknowable
until some time following discharge from the hospital. This
should be made clear to patients so that expectations are not
falsely elevated.

Opportunities for management of refractory migraine on
an inpatient basis can be divided into several categories: (1)
IV courses of medication, (2) withdrawal from medications
thought to be causing medication-overuse headache, (3)
biobehavioral and other nonpharmacologic treatment such
as lifestyle coaching, (4) adjustment of prophylactic medica-
tions, (5) trials of new acute treatments, (6) diagnostic testing
for possible missed conditions, and (7) anesthetic procedures.
It is beyond the scope of this article to address all of these,
other than to encourage their exploration. I will address IV
pharmacologic protocols that have been helpful for some
patients, and address several other key issues including the
treatment of medication overuse.

The literature in the area of IV management programs for
refractory headache is largely observational with a paucity of
controlled studies. The IV agent that has the best evidence for
reversing intractable migraine is DHE, which was first pro-
posed by Raskin and has been used widely.3? Adverse effects
are manageable, and results are generally good for many
patients. Intravenous chlorpromazine has likewise been used
widely with good results, although controlled trials are
lacking. Intravenous lidocaine, dexamethasone, divalproex,
ketamine, and propofol have also been used in selected cases
of refractory headache conditions. Most of these approaches
can produce results rapidly, but more often improvement is
noted after discharge. Pitfalls in inpatient IV headache treat-
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ment are common and include psychiatric and medical illness
flares during treatment or following discharge, difficult to
manage pain exacerbations during treatment, insufficient
patient education, and poor follow-up postdischarge.

IV Dihydroergotamine

Raskin reported a series of 55 patients with long-term
constant headache prior to admission, most of whom re-
sponded dramatically to 0.3 to 1 mg DHE every 8 hours for
2 days.3° Silberstein reported similarly good results in a
mixed series including some patients with the notoriously
resistant “new daily persistent headache.”®" Authors of that
study also found persistent significant improvement 2 years
after admission. Several variations on Raskin’s original pro-
tocol have been proposed. Best results may occur with 4- to 5-
day infusions.>? Dihydroergotamine’s mechanism of action is
not fully understood, but it is known to bind brainstem
serotonergic centers like the dorsal raphe nucleus, which
are implicated in migraine etiopathology. Why IV courses of
DHE might produce lasting effects is also not known, but its
prolonged effect might be related to its long-lived active
metabolite, 8-hydroxy-DHE.

The dose of IV DHE to establish efficacy seems to need to be
in the 0.5- to 1-mg range given 3 times daily. Adverse effects
include nausea and vomiting, muscle cramping, joint aches,
diarrhea, chest discomfort, and paresthesias. The nausea can
be limiting, but is generally well controlled with metoclopra-
mide or other antinauseants. A common strategy is to pre-
treat prior to each DHE dose with 10-mg IV metoclopramide,
often after diphenhydramine 25 mg IV. Toxic effects of vaso-
spasm, tachycardia, bradycardia, hypertension, and ergotism
are quite uncommon with the typical doses used in refractory
migraine, but contraindications to the use of DHE are periph-
eral vascular disease, cardiovascular or cerebrovascular dis-
ease, uncontrolled hypertension, liver or renal failure, and
pregnancy.

IV Chlorpromazine

Although there is no compelling evidence for the efficacy of
IV chlorpromazine in the inpatient treatment of intractable
migraine, it has gained popularity in several headache
centers. Adverse effects include sedation, dystonia, akathi-
sia, orthostatic hypotension, prolonged QT interval, and
rarely, priapism. Contraindications include previously in-
tolerable and unpreventable dystonia or akathisia, baseline
prolonged QT interval, and pregnancy. Blood pressure
should be monitored. Electrocardiography should be
done daily to monitor the corrected QT interval (QTc),
and each dose should be pretreated with diphenhydramine
25 mg orally or IV. Keeping patients in bed unless aided
carefully is best to avoid falls.

A typical initial dose is 12.5 mg IV every 6 to 8 hours. It
seems that best results occur when the patient is maintained
in at least a lightly sedated state. If this does not happen
relatively soon in the course of treatment, dosage can be
adjusted upwards by 12.5 mg at each step, with a maximum
of approximately 50 mg 3 times daily. The regimen is typi-
cally continued for 3 to 4 days.
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IV Corticosteroids

Another anecdotally helpful regimen is IV corticosteroid
medication for several days. Dexamethasone IV 2 mg every
8 hours for 2 to 3 days has been effective in selected patients.
It has also been used in combination with IV DHE and is said to
help in reducing withdrawal symptoms related to the reduc-
tion or discontinuation of previous analgesics. Another option
is methylprednisolone 100 to 200 mg IV every 12 hours for
3 days. Aseptic necrosis of the hip or other bones is unlikely
with a short course, but with repetitive courses of parenteral
or oral steroids the risk rises. Other potential adverse effects
are fluid retention, hypertension, hyperglycemia, nausea,
insomnia, irritability, and hypertension.

IV Valproate

Repeated doses of 500 mg diluted in 20-ml normal saline
infused over several minutes every 8 hours over 3 days can be
helpful. This regimen was as effective as dihydroergotamine
and metoclopramide in one small study.* Another approach
is to administer 1000 mg once daily for 3 days. Possible
adverse effects include dizziness and somnolence.

IV Propofol

This IV sedative-hypnotic has been proposed for intractable
migraine.>* It induces a hypnotic state rapidly at nonanes-
thetic doses in the range of 20- to 30-mg IV push, which is
repeated every 5 minutes until light sedation is induced. Close
monitoring of respirations and airway protection is essential.
Another report corroborated its usefulness, noting resolution
of headache in 6 out of 18 patients and improvement in 11
patients.>?

IV Lidocaine

Lidocaine infused at 2 to 4 mg/min in D5W (5% dextrose in
water) has been reported to help in two retrospective re-
views.3®37 Treatment is started at a low rate of infusion at 1
mg/min with continuous cardiac telemetry and blood pres-
sure monitoring aiming to keep systolic blood pressure
between 90 to160 mm Hg, diastolic between 45 to 95 mm
Hg, and pulse 50 to 120 bpm. Side effects include nausea,
hypotension, arrhythmias, and occasional hallucinations,
most of which are generally manageable. The optimal dura-
tion of infusion is not clear, but seems to be longer than for
DHE or neuroleptics, perhaps on the order of 6 to 14 days.

Inpatient Treatment of Medication Withdrawal and
Other Symptomatic Management
For patients with medication-overuse headache, most head-
ache specialists will make rigorous efforts to discontinue
analgesic medications. Opioid withdrawal symptoms can be
alleviated to some extent with clonidine, 0.1 mg every 8
hours as needed, while carefully monitoring blood pressure.
Barbiturate withdrawal can be mitigated with benzodiaze-
pines, such as lorazepam, with an attempt to quickly wean off
to prevent benzodiazepine dependence.

Nausea associated with treatment or withdrawal can be
managed with neuroleptic antinauseants, ondansetron, or
hydroxyzine. Pain flares should not be treated with opioids,

Levin

but may respond to NSAIDs such as oral naproxen sodium or
IM ketorolac. Psychiatric conditions may be triggered by the
change in environment and/or by pain, and should be man-
aged when possible with nonpharmacologic approaches in-
cluding relaxation techniques and psychotherapy if available.
Insomnia can be treated with melatonin; hydroxyzine or
diphenhydramine may also be of help.

Inpatient Treatment of Children

Intravenous DHE with metoclopramide seems quite helpful
for children with chronic intractable migraine. Linder re-
ported the results of this program in 30 children aged 6 to
12 years: 24 had either a 90% improvement in headache
frequency, headache intensity, or both. Dose was adjusted for
age between 0.1 to 0.5 mg per dose38 Combining IV DHE and
prochlorperazine has met with success.3® The importance of
psychological assessment and counseling in children with
intractable headache must be emphasized; when this is
added to medical treatment, children seem to have far better
long-term outcomes.*

Posthospital Planning

Discharge planning is essential and must start before admis-
sion. Realistic expectations should be established, including
the understanding that improvement in pain might only be
apparent following hospitalization. Clear prophylactic and
acute medication instructions must be conveyed. A firm
follow-up outpatient appointment should be made within
several weeks of discharge. Nonpharmacologic strategies,
such as relaxation techniques, exercise, meal and sleep
regulation, and avoidance of sedatives and other substances
should be coached. Good psychological support when indi-
cated should be assured, and support systems (family and
friends) should be identified and discussed.

Conclusions

Most headache patients who are evaluated in EDs have
migraine, but there are some other primary and secondary
headache disorders that must be ruled out depending upon
the details of presentation. Once this is done, several options
for relief of head pain are available, including parenteral
ketorolac, neuroleptic antiemetics, DHE, triptans, and mag-
nesium sulfate. Opioids, while commonly employed, are
generally less useful, and may lead to readmission to the ED.

Although most chronic headache disorders can be man-
aged satisfactorily in the outpatient setting, inpatient treat-
ment offers several advantages, particularly in patients who
are overusing medications. Intravenous DHE has good evi-
dence for efficacy. Other IV regimens using neuroleptic
antiemetics, lidocaine, valproate, and corticosteroids have
all been effective in many reported cases.

Few commonly proposed treatments for acute headache
relief in the ED have been studied systematically in that setting;
similarly, most inpatient IV treatment protocols are not clearly
proven to be effective. Obstacles to further research include lack
of funding and individual differences between refractory head-
ache patients, making comparison studies difficult.
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