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a b s t r a c t 

Reversible sulcal fluid-attenuated inversion recovery (FLAIR) hyperintensity is a rare imag- 

ing finding that could be seen on magnetic resonance imaging (MRI), in patients with mi- 

graine with aura. Herein, we present a patient who was admitted to the emergency depart- 

ment with severe headaches, numbness on the right side of the body, and visual changes. 

MRI showed sulcal FLAIR hyperintensity in the occipital lobes, with no other abnormal- 

ity. The patient was diagnosed with migraine with aura by neurology and the follow up 

MRI showed resolution of the finding, supporting the diagnosis. Sulcal hyperintensity on 

FLAIR is a nonspecific imaging finding that can occur with or without cerebral spinal fluid 

(CSF) abnormality. Although, clinical correlation and CSF analysis may be required, radi- 

ologists may often be able to suggest the cause of abnormal CSF signal depending on 

the distribution of sulcal FLAIR hyperintensity, and the presence of additional imaging 

findings. 

Crown Copyright © 2019 Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license. 
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Case report 

We present a case of a 66-year-old, right-handed woman with
an episode of acute bilateral frontal headache associated with
right sided numbness involving her face, arm, and leg. She
also presented with visual changes characterized by sparkling
lights in the periphery of her vision. She experienced dizziness
hours prior to the development of the symptoms. She had
past medical history of severe headaches and had recently
started investigation for migraine. Neurological evaluation as
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part of the Stroke protocol categorized her National Institutes
of Health Stroke Scale as 1, due to her sensory symptoms on
the right. 

Unenhanced head CT and computed tomography angiog-
raphy of the head and neck did not demonstrate areas of early
ischemia, acute hemorrhage, or vessel occlusion. The patient’s
symptoms resolved less than 1 hour after the onset, but a Mag-
netic Resonance Imaging (MRI) of the brain was performed
to rule out any structural cause. 1.5 Tesla MRI showed sub-
tle fluid-attenuated inversion recovery (FLAIR) hyperintensity
in some of the cerebral sulci in the occipital lobes ( Fig. 1 A).
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Fig. 1 – Reversible sulcal FLAIR hyperintensity in migraine with aura. Axial FLAIR (A) MR images of the brain show 

hyperintensity of the sulci in the left occipital lobe (arrows). There was no restricted diffusion and the GRE sequence did not 
demonstrate hemorrhagic products (not shown). Follow up MRI 8 weeks after the onset of symptoms. Axial FLAIR (B) MR 

images show complete interval resolution of the left occipital sulcal hyperintensities 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

No other abnormality was found. There was no associated re-
stricted diffusion and the gradient echo-recalled sequence did
not show areas of hemorrhage. Given the duration of the neu-
rological symptoms and the previous medical history of severe
headaches, we suggested that the isolated imaging abnormal-
ity on MRI could be related to migraine with aura. A follow-up
MRI was also suggested in order to confirm the reversibility
of the cerebral spinal fluid (CSF) signal abnormality in the oc-
cipital lobes. The patient was followed by neurology and di-
agnosed with migraine with aura. She was started on treat-
ment with Amitriptyline and had significant improvement of
her symptoms. Follow-up MRI performed 8 weeks after the on-
set of symptoms, and 4 weeks after starting treatment showed
complete resolution of the sulcal hyperintensities in the oc-
cipital lobes ( Fig. 1 B). Sequences with contrast did not show
any abnormal enhancement. 

Discussion 

Migraine is a neurologic disorder that affects about 10%-15%
of the general population and is characterized by paroxysmal
attacks of unilateral throbbing headache and autonomic ner-
vous system dysfunction. Approximately one-third of patients
with migraine experience transient neurological symptoms
known as auras, which are characteristic of a variant known
as migraine with aura [1] . MRI is usually performed to rule out
secondary causes of headache. It may demonstrate a variety
of imaging findings that have been described in the context
of migraine, including white matter abnormalities, infarct-
like lesions, postgadolinium meningeal enhancement, corti-
cal swelling, or FLAIR cortical hyperintensities [1–3] . 

Reversible sulcal hyperintensity, is a rare imaging finding
that has been described in the literature in patients with mi-
graine with aura. To the best of our knowledge, there are only
2 cases reported in the literature showing this abnormality
on MRI [2 ,4] . Gomez-Choco et al reported a case of a 22-year-
old woman with migraine who presented with numbness
and hemihypoesthesia on the right side of the face, the MRI
showed sulcal hyperintensity surrounding the left temporal
lobe on the FLAIR sequence, that resolved 4 days later [2] . Kang
et al also reported these transient findings on FLAIR in the
central sulcus and superior frontal sulcus bilaterally in a pa-
tient with migraine associated with phonophobia, photopho-
bia, nausea, and left arm paresthesia [4] . Herein, we present
a patient with transient sulcal hyperintesity on FLAIR images
during a migraine attack. 

Sulcal hyperintensity relates to the failure to suppress the
CSF signal on the FLAIR sequence and reflects changes in
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the relaxation time of CSF. It has been described in patients
presenting with a variety of pathologic conditions, such as
subarachnoid hemorrhage, meningitis, and leptomeningeal
spread of malignant disease. Other conditions without CSF
abnormality are less frequent and have also been de-
scribed as cause of sulcal hyperintensity, including artifacts
in patients undergoing MRI examinations while receiving
supplemental oxygen, CSF flow artifact, and susceptibility
artifact [5 ,6] . 

The mechanism involved in the abnormal signal inten-
sity within the cerebral sulci in patients with migraine is not
completely understood. Some studies have shown changes
in the occipital lobe related to a hyper excitable visual cor-
tex as trigger for the headache and also vasodilatation with
tissue hyperoxygenation and decreased energy reserves as
part of the central pain process pathway [7 ,8] . Gomez-Choco
et al have previously described sulcal abnormalities in pa-
tients with migraine with aura and have speculated that
it could be related to increased leptomeningeal vascular-
ity with associated gadolinium leakage. In the present case,
the changes are similar to what Gomez-Choco et al de-
scribed, however the patient did not receive gadolinium in
the first MRI [2] . Another suggested mechanism is related to
increased leptomeningeal vascularity leading to plasma ex-
travasation and increased local protein concentration in the
sulci [9 ,10] . 

Sulcal hyperintensity on FLAIR however is a nonspecific
imaging finding which can be seen in different entities and
can occur with or without CSF abnormality. Clinical correla-
tion and CSF analysis are usually required. Radiologists may
be able to suggest the cause of abnormal CSF signal depend-
ing on the distribution of sulcal FLAIR hyperintensity and the
presence of additional imaging findings [5 ,6] . As such and al-
though rare, reversible sulcal hyperintensity on FLAIR should
be considered in the context of patients with headache—
migraine with aura. 
R E F E R E N C E S  

[1] Bashir A, Lipton RB, Ashina S, Ashina M. Migraine and 

structural changes in the Brain: a systematic review and 

meta-analysis. Neurology 2013;81(14):1260–8. 
doi: 10.1212/WNL.0b013e3182a6cb32 .

[2] Gomez-Choco M , Capurro S , Obach V . Migraine with aura 
associated with reversible sulcal hyperintensity in FLAIR. 
Neurology 2008;70:2416–18 .

[3] Rocca MA, Ceccarelli A, Falini A, Colombo B, Tortorella P, 
Bernasconi L, et al. Brain gray matter changes in migraine 
patients with T2-visible lesions: a 3-T MRI study. Stroke 
2006;37(7):1765–70. doi: 10.1161/01.STR.0000226589.00599.4d .

[4] Kang KW, Kim JT, Chang J, Choi WH, Lim D, Bang DH, Choi YJ.
Transient sulcal hyperintensities on fluid-attenuated 

inversion recovery in migraine with aura: Transient sulcal 
hyperintensities in migraine. Headache 2012;52(9):1430–3. 
doi: 10.1111/j.1526-4610.2012.02230.x .

[5] Taoka T, Yuh WTC, White ML, Quets JP, Maley JE, Ueda T. 
Sulcal hyperintensity on fluid-attenuated inversion recovery 
MR images in patients without apparent cerebrospinal fluid 

abnormality. Am J Roentgenol 2001;176(2):519–24. 
www.ajronline.org Accessed September 4, 2018 .

[6] Stuckey SL, Goh TD, Heffernan T, Rowan D. Hyperintensity in
the subarachnoid space on FLAIR MRI. Am J Roentgenol 
2007;189(4):913–21. doi: 10.2214/AJR.07.2424 .

[7] Cao Y, Welch KMA, Aurora S, Vikingstad EM. Functional 
MRI-BOLD of visually triggered headache in patients with 

migraine. Arch Neurol 1999;56(5):548. 
doi: 10.1001/archneur.56.5.548 .

[8] Aurora SK, Cao Y, Bowyer SM, Welch KMA. The occipital 
cortex is hyperexcitable in migraine: experimental evidence. 
Headache 1999;39(7):469–76. 
doi: 10.1046/j.1526-4610.1999.3907469.x .

[9] Stuckey SL, Goh TD, Heffernan T, Rowan D, Stuckey SL. 
Hyperintensity in the subarachnoid space on FLAIR MRI. AJR 

2007;189:913–21. doi: 10.2214/AJR.07.2424 .
[10] Knotkova H, Pappagallo M. Imaging intracranial plasma 

extravasation in a migraine patient: a case report. Pain Med 

2007;8(4):383–7. doi: 10.1111/j.1526-4637.2006.00197.x .

https://doi.org/10.1212/WNL.0b013e3182a6cb32
http://refhub.elsevier.com/S1930-0433(19)30356-5/sbref0002
http://refhub.elsevier.com/S1930-0433(19)30356-5/sbref0002
http://refhub.elsevier.com/S1930-0433(19)30356-5/sbref0002
http://refhub.elsevier.com/S1930-0433(19)30356-5/sbref0002
https://doi.org/10.1161/01.STR.0000226589.00599.4d
https://doi.org/10.1111/j.1526-4610.2012.02230.x
http://www.ajronline.org
https://doi.org/10.2214/AJR.07.2424
https://doi.org/10.1001/archneur.56.5.548
https://doi.org/10.1046/j.1526-4610.1999.3907469.x
https://doi.org/10.2214/AJR.07.2424
https://doi.org/10.1111/j.1526-4637.2006.00197.x

	Reversible sulcal FLAIR hyperintensity on MRI in a migraine patient with aura
	 Case report
	 Discussion
	 References


