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Most patients presenting with uncomplicated, nontraumatic, primary headache do not require imaging.
When history, physical, or neurologic examination elicits “red flags” or critical features of the headache, then
further investigation with imaging may be warranted to exclude a secondary cause. Imaging procedures may
be diagnostically useful for patients with headaches that are: associated with trauma; new, worse, or abrupt
onset; thunderclap; radiating to the neck; due to trigeminal autonomic cephalgia; persistent and positional;
and temporal in older individuals. Pregnant patients, immunocompromised individuals, cancer patients, and
patients with papilledema or systemic illnesses, including hypercoagulable disorders may benefit from im-
aging. Unlike most headaches, those associated with cough, exertion, or sexual activity usually require neu-
roimaging with MRI of the brain with and without contrast to exclude potentially underlying pathology
before a primary headache syndrome is diagnosed.

The ACR Appropriateness Criteria are evidence-based guidelines for specific clinical conditions that are
reviewed every 2 years by a multidisciplinary expert panel. The guideline development and review include
an extensive analysis of current medical literature from peer-reviewed journals and the application of a well-
established consensus methodology (modified Delphi) to rate the appropriateness of imaging and treatment
procedures by the panel. In those instances in which evidence is lacking or not definitive, expert opinion may
be used to recommend imaging or treatment.
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SUMMARY OF LITERATURE REVIEW

Introduction/Background
The cause or type of most headaches can be determined
by taking a careful history and performing a physical

examination. Warning signals and “red flags” may
prompt further diagnostic testing. In the absence of
worrisome features in the history or examination, the
task is then to diagnose the primary headache syndrome
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based on the clinical features. If atypical features are
present or the patient does not respond to conventional
therapy, then the possibility of a secondary headache
disorder should be investigated and imaging may be
appropriate [1].
Several studies have confirmed the low yield of

imaging procedures for individuals presenting with iso-
lated headache, ie, headache unaccompanied by other
neurologic findings [2-8]. Therefore, when considering a
common disorder, such as headache, indications for
imaging become relevant.

Chronic Headache, No New Features, and Normal
Neurologic Examination
Chronic daily headache represents a range of disorders
characterized by the occurrence of long-duration head-
aches occurring on 15 or more days per month. The
classification of these disorders continues to undergo
revision to be more clinically relevant [9]. In adult and
pediatric patients with migraine, but without recent
change in attack pattern, history of seizures, or other
focal neurologic symptoms or signs, the routine use of
neuroimaging is usually unwarranted [10]. The yield

of CT or MRI in patients with headache but normal
neurologic examination is quite low [11-24](Variant 1).

Chronic Headache with New Feature or Neurologic
Deficit
Although the frequency of structural pathology associ-
ated with headache is low [4], new headache features
and/or focal neurologic symptoms or signs should alert
the clinician to possible serious conditions such as tumors,
vascular malformations, or aneurysms [25-33] (Variant 2).
Because tumors are rare, and approximately half of them
present with headache, it becomes apparent that if all
patients with headache undergo imaging procedures, a
large proportion of the studies will be negative [4,31]. In
patients with underlying neoplasm or suspected brain
tumor, MRI with and without contrast is the study of
choice. If there are contraindications to MRI, contrast-
enhanced CT is a reasonable alternative. In children, if
MRI of the brain is positive for brain tumors, particularly
in the posterior fossa, contrast-enhanced MRI of the
entire spine is essential to exclude drop metastasis. If there
is a suspicion for subarachnoid hemorrhage (SAH), then
gradient echo (GRE), susceptibility-weighted imaging
(SWI), and fluid-attenuated inversion recovery (FLAIR)
sequences should be included. Alternatively, noncontrast
CT imaging may be indicated to exclude acute intracra-
nial hemorrhage.

In nonacute situations, magnetic resonance angiog-
raphy (MRA) of the brain without contrast is the most
commonly performed technique to assess intracranial
arteries. Whether or not MRA without or with con-
trast is more sensitive and accurate for the assessment
of intracranial arterial stenosis or occlusion remains
controversial [34,35].

Sudden Onset of Severe Headache—“Thunderclap”
Headache
A patient presenting with a sudden, severe headache
(“the worst headache of my life” or “thunderclap
headache”), particularly if it is not a migraine or if the
pattern of the headache is clearly different from the
patient’s usual headaches, is at a significantly higher
risk of an acute SAH (Variant 3). Aneurysms more
commonly cause these headaches than arteriovenous

Variant 1. Chronic headache. No new features. Normal
neurologic examination
Radiologic Procedure Rating Comments

MRI head without and
with contrast

4 See statement
regarding contrast
in text under
“Anticipated
Exceptions.”

MRI head without contrast 4
CT head without contrast 3
CT head without and with

contrast
3

CT head with contrast 3
MRA head without and with

contrast
2

MRA head without contrast 2
Arteriography cervicocerebral 2
CTA head with contrast 2

Note: Rating scale: 1, 2, and 3 ¼ usually not appropriate; 4, 5, and
6 ¼ may be appropriate; 7, 8, and 9 ¼ usually appropriate. CTA ¼ CT
angiography; MRA ¼ MR angiography.

Variant 2. Chronic headache with new feature or neurologic deficit
Radiologic Procedure Rating Comments

MRI head without and with contrast 8 See statement regarding contrast in text under “Anticipated Exceptions.”
MRI head without contrast 7
CT head without contrast 7
CT head without and with contrast 5
MRA head without and with contrast 4 See statement regarding contrast in text under “Anticipated Exceptions.”
MRA head without contrast 4 Perform this procedure in selected cases when vascular disease is suspected.
CTA head with contrast 4
CT head with contrast 3
Arteriography cervicocerebral 2 This procedure is not used as a primary diagnostic tool.

Note: Rating scale: 1, 2, and 3 ¼ usually not appropriate; 4, 5, and 6 ¼ may be appropriate; 7, 8, and 9 ¼ usually appropriate. CTA ¼ CT angiography;
MRA ¼ MR angiography.
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