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Of all the migraine mimics,1 some patients are
especially anxious about the possibility of brain
tumors as the cause of their chronic migraines.2 Is
there reason for concern?

CASE HISTORY
This is a 47-year-old female with headaches that

had been occurring daily for 2 months and prior twice
a week for 1 year. She described a bifrontal throbbing
with an intensity of 2-4/10 associated with nausea at
times, light and noise sensitivity, but no vomiting. She
would take acetaminophen, and the headache would
last a couple of hours. For the prior 3 months, every
few days, she would see the edge of a broken glass

flashing on and off in the right field of vision, which
would be small, expand, and then break up.The visual
changes would last about 30 minutes. They began
before the headache and resolved as the headache
was starting. Stress was a trigger for the headaches.

She had a prior history of a different type of
headache since her teens that had occurred once a
week described as a pressure on the sides, as well as
the occipital and bifrontal areas with an intensity of
2/10. (The headaches were described in a prior office
visit 2 years earlier when seen for myofascial neck
pain by one of the coauthors, R.W.E.) There was no
nausea/vomiting, light or noise sensitivity, or aura. She
took acetaminophen with relief in 1-2 hours.

There was a past medical history of hypothyroid-
ism, hyperlipidemia, and depression (on fluoxetine
40 mg daily for several years). Neurological exam was
normal.

Magnetic resonance imaging (MRI) of the brain
showed a 3 × 2.5 × 2.5 cm left medial anterior inferior
frontal extra-axial dural-based homogenously
enhancing mass with vasogenic edema, marked mass
effect on the left frontal horn, and anterior corpus
callosum, and 16-mm subfalcine herniation from left
to right (Figs. 1 and 2). When completely resected 3
weeks later, the pathology was a secretory menin-
gioma. Postoperative MRI scans showed no residual
tumor.

From the Department of Neurology, Baylor College of Medi-
cine, Houston, TX, USA (R.W. Evans); Neuroradiology,
Houston, TX, USA (J.S. Timm). Neurosurgery Residency
Training Program, Department of Neurological Surgery, Meth-
odist Neurological Institute, Houston, TX (D.S. Baskin);
Neurological Surgery, Weill Medical College, Cornell
University, New York, NY (D.S. Baskin); Houston Methodist
Kenneth R. Peak Brain & Pituitary Tumor Treatment Center
(www.houstonmethodist.org/peakcenter), Houston, TX, USA
(D.S. Baskin). Neuroradiology.

Address all correspondence to R.W. Evans, Department of
Neurology, Baylor College of Medicine, 1200 Binz #1370,
Houston, TX 77004, USA, email: revansmd@gmail.com.

Accepted for publication March 23, 2015.

ISSN 0017-8748
doi: 10.1111/head.12580

Published by Wiley Periodicals, Inc.
Headache
© 2015 American Headache Society

849

http://www.houstonmethodist.org/peakcenter
mailto:revansmd@gmail.com


When next seen 13 months later, she reported
that the headaches and aura present preoperatively
were gone right after surgery. She had a postoperative
headache that was different (could not recall the spe-
cifics) but which resolved within 1 month. She then
had a headache about once a month, described as a

bifrontal pressure without associated symptoms with
an intensity of 3/10.The headache was relieved within
an hour with acetaminophen 500 mg or diphenhydra-
mine 25 mg. She had no further auras.

Questions.—How often is neuroimaging abnormal
in patients with chronic migraine? What is a secretory
meningioma? What types of meningiomas cause dis-
proportionate edema? How often do brain tumors
and meningiomas cause migraine-like headaches?
Can meningiomas cause migraine with aura?

EXPERT OPINION
Yield of Neuroimaging in Chronic Migraine.—In a

retrospective series of 402 adults (286 women and 116
men) referred to the neurology service with chronic
headaches with a duration of 3 months or more, and
no other neurological symptoms or findings, major
abnormalities (a mass, caused mass effect, or was
believed to be the likely cause of the patient’s head-
ache) were found in 15 patients (3.7%), including a
glioma, meningioma, metastases, subdural hematoma,
arteriovenous malformation, 3 with hydrocephalus,
and 2 Chiari I malformations, including 0.6% with
migraine.3 In another retrospective series of 306
adults (170 woman and 136 men) with chronic or
recurrent headache for 1 month or more with no
other neurological symptoms or focal findings on
neurological examination, and no prior head surgery,
head trauma, or seizure, 0.7% had clinically signifi-
cant abnormalities (a pituitary macroadenoma and
subdural hematoma).4

A prospective study was performed in Spain of
1876 consecutive patients (1243 females and 633
males) aged 15 years or older with a mean age of 38
years, with headaches that had an onset at least 4
weeks previously and who were referred to 2 neurol-
ogy clinics, with one third of the headaches new onset
and two thirds present for more than 1 year.5 Neuro-
logical exams were normal in 99.2%. Migraine was
diagnosed in 49%, tension type in 35.4%, and cluster
in 1.1%. Computed tomography (CT) scans were per-
formed in 1432 patients, MRI scans in 580, and 136
patients underwent both studies. Twenty-two patients
(1.2%) had significant abnormalities, including 17
with normal neurological examinations (0.9%) who
had the following findings: pituitary adenoma (n = 3),

Fig 1.—The T1 sagittal image with contrast shows the enhanc-
ing dural-based mass.

Fig 2.—The axial T2 fluid-attenuated inversion recovery image
shows extensive vasogenic edema.
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large arachnoid cyst (n = 2), meningioma (n = 2),
hydrocephalus (n = 2), Arnold-Chiari type I malfor-
mation, ischemic stroke, cavernous angioma, arterio-
venous malformation, low-grade astrocytoma, brain
stem glioma, colloid cyst, and posterior fossa papil-
loma (1 of each). Fourteen patients had incidental
findings, including 3 pineal cysts, 3 intracranial
lipomas, and 8 arachnoid cysts. MRI performed in 119
patients with normal CT revealed significant lesions
in 2 cases: a small meningioma and an acoustic neu-
rinoma. No saccular aneurysms were detected; MR
angiography was not obtained.

Therefore, the finding of a symptomatic lesion
responsible for the headaches had a low probability in
a large population but not for this patient. Callaghan
et al report that neuroimaging is frequently ordered
during outpatient headache visits (12%), with nearly
$1 billion in annual costs in the United States and
“optimizing headache neuroimaging practices should
be a major national priority.”6 They might suggest
that the scan in this case was not indicated because of
the low pretest probability. However, if we had not
ordered the scan, what of the potential harm to the
patient and our potential medico-legal liability expo-
sure?7 This case illustrates that limiting imaging
may miss the rare patient with a brain tumor and
seemingly transformed migraine as well as isolated
unchanged migrainous headaches.8

Secretory Meningioma.—In 1922, the word
“meningioma” was first used by Harvey Cushing to
describe a tumor originating from the meninges.9

Meningiomas, which arise from meningothelial
(arachnoidal) cells, have an annual incidence of 7.8
per 100,000 population and account for 20% of all
primary tumors.10 Twenty-five percent are symptom-
atic on presentation, with headache being the most
common presenting symptom (36%).

Secretory meningiomas are an uncommon
subtype of benign meningiomas with glandular
lumina with secretory globules variably accounting
for 1.2-9.3% of meningiomas. In a series of 44
patients, the mean age was 58 years (range, 35-78
years).11 There was a female preponderance as in
other studies (8:1 female to male ratio), which may
reflect this meningioma’s high rates of progesterone
and estrogen receptors.

Peritumor Edema.—In 41-64% of cases, there is
severe, nearly hemispheric peritumoral edema dispro-
portional to tumor size,11 which may be due to activa-
tion of vascular endothelial growth factor, mast cells,
hypoxia-induced factor 1, aquaporin 4, aquaporin 5,
matrix metalloproteinase-9, and interleukin 6 indi-
vidually or in combination.12 Similarly, peritumoral
brain edema is also frequently observed in cases of
microcytic and angiomatous meningiomas.

Brain Tumors and Migraine-Like Headaches.—In
a series of 111 consecutive adults with primary or
metastatic brain tumors, headaches were present in
48%. Migraine-type was present in 9%, although all
had atypical features and 1 was similar to migraine
with aura.13

In a prospective series of 279 patients aged 15
years and older with intracranial tumors, 139 reported
headaches probably related to headaches, of which
6.7% could be classified as migraine without aura.14

Of the 75 meningiomas, 58.7% were associated with
headaches.

In another prospective series of 206 patients aged
16 years and older with brain tumors, 98 reported
headaches (55.1% not classifiable) attributed to
the tumors, of which 13.3% could be classified as
migraine and 2% as chronic migraine.15 In all but 1
patient, migraine was associated with at least 1 atypi-
cal feature. Of all tumors, headaches were associated
with a frontal location in 45.8% and occipital location
in 75%. Of the 50 meningiomas, 48% were associated
with headaches (45.8% of these were tension-type).
Progressive headaches were reported by 29.2% of
those with meningiomas as compared with 60% of
those with secreting adenomas and 40% with glio-
blastoma multiforme.

Meningiomas and Headaches.—Schankin et al per-
formed a prospective study of 58 patients with menin-
gioma, of whom 23 (40%) had meningioma-
associated headaches.16 The pain was migraine-like in
5 (22%) and tension-type headache-like in 13 (57%).
Thirty-one percent had daily headaches and 22% had
less than weekly headaches. The locations of the
headaches were as follows: bilateral, 48%; unilateral,
13%; mainly right, 26%; and mainly left, 13%. For
migraine-like headaches, risk factors were a positive
history of migraine and a bone-invasive growth
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pattern. There were no secretory meningiomas in
the cohort. However, comparing the other features of
the patient’s meningioma with this cohort, tumor-
associated headaches were present in the following:
frontal lobe location of tumor, 28%; <10 cm2, 55%;
frontal, 28%; left-sided, 35%; not bone-invasive, 72%;
and large surrounding edema, 12%.

Meningiomas and Migraine With Aura.—Migraine
with aura has rarely been reported with meningiomas.
There is a case report of a 66-year-old woman with
migraine with visual aura due to a right occipital
fibroblastic meningioma that resolved after surgery.17

There is another case of a 55-year-old male with a
right face and right arm sensory aura evolving over
1-5 minutes, followed by a left hemicranial throbbing
headache meeting migraine criteria responding to
triptans with a left anterior parietal meningioma.18

The episodes ceased following surgery.
We are not able to locate a similar case of a

migraine mimic with aura or transformed migraine
mimic with and without aura due to a left frontal
meningioma. The pathogenesis is not known but
might include traction on vascular structures, cranial
or cervical nerve compression, peripheral sensitiza-
tion with neurogenic inflammation, and central sensi-
tization through trigeminovascular afferents on the
meninges and cranial vessels.19
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