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Abstract: Migrainous infarction (MI) is a rare disorder. The precise diagnostic criteria for this
diagnosis have been available in the International Classification of Headache Disorders (ICHD) since
1988, but many cases do not fulfil these criteria. This paper describes a good example of MI and
analyzes previously published case reports. We report a very special case of MI in an 18-year-old
woman who had a recurrent episode of migraine with a similar aura with numbness of the right
arm and speech disturbances which had an unusually long duration (>120 min). On admission
to the headache centre “Europe-Asia”, she complained of slowness of speech and problems with
choice of words. An MRI showed acute lacunar infarcts in the left parietal subcortical area. Ischemic
infarcts were localized in a relevant area on the left side and the aura symptoms were right-sided. The
patient, therefore, fulfilled the ICHD-3 diagnostic criteria for “Migrainous infarction”. An analysis
of 35 previously published articles with case reports about MI showed that 22 did not meet the
diagnostic criteria of the ICHD for migrainous infarction. Using all this, we developed diagnostic
recommendations for migrainous infarction which can help to improve the quality of diagnosis when
used together with the diagnostic criteria of the ICHD for migrainous infarction.

Keywords: migrainous infarction; migraine with aura; diagnostic criteria; International Classification
of Headache Disorders

1. Introduction

Migrainous infarction (MI) is a rare disorder that reportedly accounts for 0.5–1.5%
of all ischemic strokes [1]. It is more frequent in females than in males, especially before
the age of 50. MI mostly occurs in the posterior circulation. It was first defined in the
International Classification of Headache Disorders (ICHD) in 1988 [2]. The latest version,
ICHD-3, gave the following description of migrainous infarction: one or more migraine
aura symptoms occurring in association with an ischaemic brain lesion in the appropriate
territory demonstrated by neuroimaging, with onset during a typical migraine with aura
attack [3]. The diagnostic criteria for MI of ICHD-3 are presented in Figure 1.

Precise diagnostic criteria for this diagnosis are thus available, but many case reports
did not fulfil these criteria and MI has therefore been used with varying meanings in the lit-
erature. The pathophysiology of MI is unclear. The proposed possible mechanisms include
cerebral vasospasm, cerebral embolism, right to left cardiac shunts, prolongation of the
migraine aura itself and cortical spreading depression, hemodynamic changes, enhanced
platelet aggregation, endothelial dysfunction, genetic syndromes, and predisposition [1,4,5].
Here, we report on a young woman fulfilling the ICHD-3 criteria for migrainous infarction
and analyse previously published cases.
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A. Migraine attack fulfilling criteria B and C  

B. Occurring in a patient with 1.2 Migraine with aura and typical of previous attacks except that one or 
more aura symptoms persist for >60 min 

C. Neuroimaging demonstrates ischaemic infarction in a relevant area 

D. Not better accounted for by another ICHD-3 diagnosis. 
Figure 1. Diagnostic criteria of migrainous infarction of the International Classification of Headache 
Disorders, third edition (ICHD-3). 

Precise diagnostic criteria for this diagnosis are thus available, but many case reports 
did not fulfil these criteria and MI has therefore been used with varying meanings in the 
literature. The pathophysiology of MI is unclear. The proposed possible mechanisms in-
clude cerebral vasospasm, cerebral embolism, right to left cardiac shunts, prolongation of 
the migraine aura itself and cortical spreading depression, hemodynamic changes, en-
hanced platelet aggregation, endothelial dysfunction, genetic syndromes, and predispo-
sition [1,4,5]. Here, we report on a young woman fulfilling the ICHD-3 criteria for mi-
grainous infarction and analyse previously published cases. 

2. Case History 
2.1. Patient Information 

An 18-year-old woman (a student) was admitted to the International Headache Cen-
tre “Europe-Asia” in Yekaterinburg on 4 April 2018 for evaluation and treatment of a 
headache with numbness of the right arm and speech disturbances. The previous day, she 
had experienced an episode of right-sided visual disturbances (photopsias followed by 
scotoma) followed by paraesthesia and numbness of fingers of the right hand spreading 
to all of the right hand, right half of the face and tongue. This was followed by speech 
disturbances (“slurred” speech). All symptoms spread gradually and one followed the 
other. They continued for 60 min except for speech disturbances which persisted for more 
than 120 min. These symptoms were accompanied by a headache that occurred 30 min 
after the onset of focal neurological symptoms. The headache was bilateral, pressing, of 
moderate intensity, without aggravation by physical activity, photo- or phonophobia, 
vomiting or nausea and was unresponsive to combined analgesics and triptans. Its dura-
tion was around 12 h. No triggers for the neurological event were identified. The patient 
gave informed concern and written permission to use her MRI scans for this article. 

2.2. Clinical Findings 
The First Visit 

On admission to the headache centre, she complained of decreased vision, problems 
with concentration and choice of words. She had experienced, six months earlier, two sim-
ilar episodes of headache accompanied by visual, sensitive and speech disturbances which 
continued for around 60 min. 

In addition, she had a history of unilateral or bilateral headaches in the frontotem-
poral regions since 17 years old. They had moderate intensity, were pressing or pulsating, 
lasted 4–6 h, and were sometimes accompanied by photo- and phonophobia, but no nau-
sea or vomiting and no aggravation by routine physical activity. The frequency was one 
per 2 months. 

Upon admission, slowness of speech was detected in her neurological status. A phys-
ical examination showed no abnormalities. Her vital signs included a blood pressure of 
100/70, a heart rate of 70 beats per minute, respirations of 16 per minute, and she was 
afebrile. She did not have a history of hypertension and cigarette/alcohol use, no family 
history of migraine or other headache, and no family history of stroke. Her cholesterol 

Figure 1. Diagnostic criteria of migrainous infarction of the International Classification of Headache
Disorders, third edition (ICHD-3).

2. Case History
2.1. Patient Information

An 18-year-old woman (a student) was admitted to the International Headache Centre
“Europe-Asia” in Yekaterinburg on 4 April 2018 for evaluation and treatment of a headache
with numbness of the right arm and speech disturbances. The previous day, she had
experienced an episode of right-sided visual disturbances (photopsias followed by scotoma)
followed by paraesthesia and numbness of fingers of the right hand spreading to all of the
right hand, right half of the face and tongue. This was followed by speech disturbances
(“slurred” speech). All symptoms spread gradually and one followed the other. They
continued for 60 min except for speech disturbances which persisted for more than 120 min.
These symptoms were accompanied by a headache that occurred 30 min after the onset of
focal neurological symptoms. The headache was bilateral, pressing, of moderate intensity,
without aggravation by physical activity, photo- or phonophobia, vomiting or nausea and
was unresponsive to combined analgesics and triptans. Its duration was around 12 h. No
triggers for the neurological event were identified. The patient gave informed concern and
written permission to use her MRI scans for this article.

2.2. Clinical Findings
The First Visit

On admission to the headache centre, she complained of decreased vision, problems
with concentration and choice of words. She had experienced, six months earlier, two
similar episodes of headache accompanied by visual, sensitive and speech disturbances
which continued for around 60 min.

In addition, she had a history of unilateral or bilateral headaches in the frontotemporal
regions since 17 years old. They had moderate intensity, were pressing or pulsating, lasted
4–6 h, and were sometimes accompanied by photo- and phonophobia, but no nausea or
vomiting and no aggravation by routine physical activity. The frequency was one per
2 months.

Upon admission, slowness of speech was detected in her neurological status. A
physical examination showed no abnormalities. Her vital signs included a blood pressure
of 100/70, a heart rate of 70 beats per minute, respirations of 16 per minute, and she was
afebrile. She did not have a history of hypertension and cigarette/alcohol use, no family
history of migraine or other headache, and no family history of stroke. Her cholesterol and
glucose levels were normal. No vascular risk factors were identified. The diagnosis was
“Migraine with aura and migraine without aura”.

2.3. Diagnostic Assessment and Evaluation

MRI was performed two days later on 6 April 2018. It showed acute lacunar infarcts
in the left parietal subcortical area (Figure 2).
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Figure 2. Acute lacunar infarcts (arrow) in the left parietal subcortical area (MRI, DWI).

MR-angiography of cerebral vessels and cervical MRI with fat suppression were
unremarkable. A duplex scanning of the cervical arteries detected hypoplasia of the
right vertebral artery but no abnormalities of the carotid arteries. CT-angiography of the
cerebral and neck vessels was normal. Transcranial Doppler cerebral embolus detection
found 24 microembolus signals 7 dB in the left middle cerebral artery. For the detection
of a potential source of embolism, we made the following examinations: (1) contrast-
enhanced echocardiography with a transesophageal approach; (2) peripheral arterial and
venous Doppler ultrasonography; (3) 24 h monitoring of electrocardiogram (EKG); and
(4) computed tomography (CT) of lungs. All these examinations were normal. Lipids,



Diagnostics 2023, 13, 2502 4 of 10

glucose, and coagulation were normal. No mutations in the NOTCH 3 gene and no
antiphospholipid antibodies were detected. Vasculitis workup included the following tests:
protein C, protein S, antithrombin III, fibrinogen, d-dimer, clotting factors II, VII, and not
organ-specific antibodies (anticardiolipin, antithyroglobulin, Lupus anticoagulant). An
ophthalmologist performed visual field testing and found no abnormalities.

In summary, MRI detected acute lacunar infarcts in the left subcortical area and parietal
lobe. The patient had had two previous attacks of migraine with aura and the present
attack had a longer duration. An ischemic infarct was localized in a relevant area on the left
side and the aura symptoms were right-sided. The patient, therefore, fulfilled the ICHD-3
diagnostic criteria for “Migrainous infarction”.

2.4. Treatment

Aspirin (100 mg) was prescribed to this patient for long-lasting therapy and candesar-
tan (8 mg) for the prophylactic treatment of migraines for 12 months.

2.5. Follow-Up of the Patient
2.5.1. The Second Visit: 27 October 2018

The patient did not have any headaches and no aura symptoms after the first visit. She
complained only about slowness in writing. The neurological examination was normal. Her
blood pressure was 100/70 and she had a heart rate of 72 beats per minute. She continued
to use aspirin (100 mg) and candesartan (8 mg). A transcranial Doppler cerebral embolus
detection did not find any embolic signals.

2.5.2. The Third Visit: 23 August 2019

The patient had a third attack of migraine with aura accompanied by visual distur-
bances (photopsias followed by scotoma) in December 2018. She had no complaints upon
admission to the headache centre. The neurological and physical examinations were nor-
mal. She continued to use aspirin (100 mg) and candesartan (8 mg). A second MRI was
performed on 21 August 2019. It revealed cysts, glial changes, and leukoaraiosis in the left
parietal subcortical area (Figure 3).
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Monitoring for 24 h of the EKG and transcranial Doppler cerebral embolus detection
did not find any abnormalities. Lipids, glucose, and coagulation were normal.

2.5.3. The Fourth Visit: 21 December 2020

The patient had no complaints. A neurological and physical examination showed no
abnormalities. She had stopped candesartan but continued to use aspirin (100 mg). MRI
(19 December 2020) revealed no new findings compared to the previous imaging. The
results of MR-angiography of the cerebral vessels, 24 h monitoring of EKG, lipids, glucose,
and coagulation were normal.

2.5.4. The Fifth Visit: 27 January 2022

The patient complained about attacks of migraine with visual aura (photopsias fol-
lowed by scotoma) once every other month. The duration of the visual aura was 30–60 min,
and the headaches started 5 min after the aura onset. She used eletriptan for the acute
treatment of migraine and continued aspirin (100 mg) prophylaxis. Candesartan (8 mg)
was prescribed again for 12 months. Examinations including 24 h monitoring of EKG, tran-
scranial Doppler cerebral embolus detection, lipids, glucose, and coagulation were normal.

2.5.5. The Sixth Visit: 22 November 2022

The patient continued candesartan (8 mg) and aspirin (100 mg) daily. She had no
attacks of migraine with aura from January 2022 and no other complaints. Her blood
pressure was normal. The neurological and physical examinations were unremarkable.

2.5.6. Telephone Interview: 21 May 2023

The patient had no complaints and used both candesartan (8 mg) and aspirin (100 mg).

3. Discussion

The detailed clinical characteristics of headaches are key in the differential diagnosis
between primary and secondary headache disorders. It is crucially important to detect their
changes because they can serve as a red flag warning about a causative disorder. The main
changed characteristics in the presented case were a prolonged duration of migrainous aura
and aphasia. Together these symptoms were indications for MRI and MR-angiography and
led to the diagnosis of migrainous infarction.

Is it migrainous infarction (MI) or was it just an ischemic stroke in a young woman?
Migraine aura-like symptoms can arise at the onset of ischemic stroke [6]. However, the
main distinction between these disorders is the sudden onset of focal neurological symp-
toms in ischemic stroke and their gradual development in MI. All symptoms had a gradual
spread in the described above case and one followed the other (they occurred in succession).
The symptoms included irritative symptoms and were accompanied by headaches. The
patient already had a migraine with an aura typical of previous attacks except that one
aura symptom persisted for >60 min. Neuroimaging demonstrated ischaemic infarction in
a relevant area. Therefore, it fulfilled all the diagnostic criteria for MI.

It seems from the literature that a cerebral infarct can provoke aura but a typical aura
can also lead to MI. This young woman had 24 microembolus signals in the middle cerebral
artery registered upon transcranial Doppler cerebral embolus detection. We found no
peripheral or central source of embolism and cardiac and extracardiac shunts and arterial
disease were absent. Later, several additional examinations revealed no emboli.

Cerebral embolism can induce a migrainous aura [4,5,7,8]. Furthermore, cerebral
misery perfusion can also produce a migrainous aura [9]. This is a condition with reduced
regional cerebral blood flow relative to the regional metabolic demand for oxygen due to
occlusive carotid disease. However, this young woman did not have atherosclerosis. So,
the probable cause of prolonged aura in this case report was embolism.

One may wonder why she had an embolism and also why the embolism caused the
same symptoms as her previous and subsequent auras. Perhaps she had small asymp-
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tomatic emboli in several brain regions but one region responded with a cortical spreading
depression, the region that before and after the infarct also spontaneously produced cor-
tical spreading depression and aura symptoms. This is similar to focal epilepsy. We
analyzed the results of our prospective study where a neurologist interviewed 550 stroke
patients using predesigned forms allowing a precise diagnosis of previous as well as new
auras/headaches around the time of stroke. A total of 73 patients from 550 stroke patients
(13%) had a history of migraine; among them 8 (1.5%) had a history of migraine with aura.
However, we applied the criteria for migrainous infarction to all patients at the admis-
sion to the hospital before neuroimaging. We asked patients about the presence of aura
and headache at the moment of the development of stroke, their localization, site, signs,
development sequence, duration of each symptom and other accompanying symptoms,
presence of auras and migraine with aura and without aura in the past. In the case of the
coexistence of aura at stroke onset, we carried out additional analysis of comparison of
the aura site/localization and site/localization of the infarct. If ischaemic infarction was
detected in a relevant area (for example, the aura was on the right side and the infarct
was on the left side), we analyzed the previous aura symptoms and the number of these
episodes in the past. Migraine auras typically spread in 5–20 min and each symptom does
not last more than 60 min. However, in the case of two or more aura symptoms, they can
even last two or more hours. If a patient had, in the past, at least two similar episodes of
migraine with aura, we diagnosed migraine with aura. If a patient had typical previous
attacks, except that one or more aura symptoms persisted for >60 min, we diagnosed MI.
Among 550 patients with first-ever ischemic stroke, we found three cases of migraine with
aura which developed at stroke onset and two of them were migrainous infarctions. These
cases fully met the diagnostic criteria of the ICHD and were previously published in the
Ural medical journal in Russian [10]. Here, we provide a shorter description of these cases.
We observed a woman (53 years old) and a man (54 years old) with MI. Both patients had
long histories of migraines with aura and without aura (over more than 30 years). In both
cases, infarcts developed during the attack of migraine with aura, focal symptoms were
similar to the previous aura symptoms but persisted for >60 min, and MRI revealed acute
infarct in the frontal area on the left side in the first case and acute infarct in the territory
of right middle cerebral artery in the second case. The migrainous infarct manifested as
motor and amnestic aphasia in the first patient and the second patient had homonymous
hemianopia on the right side, left-side hemiparesis and hemihypoesthesia, and dysarthria.
These symptoms were permanent for 3 days in the first patient and 4 days in the second
patient and disappeared after that. Both patients had the following risk factors: hyper-
tonic diseases and minor signs of atherosclerosis of cerebral arteries. The first patient
used oral contraceptives for 4 days, had an increased level of cholesterol, and body mass
index > 25. The second patient smoked for more than 20 years. The follow-up period was
3 years. Neither of these patients had a recurrent stroke or transient ischemic attacks.

We critically reviewed and analyzed data from other published case reports of mi-
grainous infarction [1,10–43]. In case they did not meet the ICHD criteria for MI, we wrote
comments and made an expert diagnosis. The data are summarized in Table 1.

Table 1. Analysis of previously published cases of migrainous infarction (MI).

N Authors, Year Number, Age, and Sex
Diagnosis Fulfils the Criteria

of MI in the ICHD
(Yes or No)

Comments and Expert Diagnosis

1 Lebedeva et al.
(2023, present publication) 1/female/44 y.o. Yes Migrainous infarction

2 Vinciguerra et al. (2019) [1] 1/female/44 y.o. Yes Migrainous infarction

3 Mancini et al. (2019) [12] 1/male/32 y.o. Yes Migrainous infarction

4 Campagna et al. (2018) [13] 1/female/47 y.o. Yes The exact duration of the migrainous aura is
not indicated in migrainous infarction
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Table 1. Cont.

N Authors, Year Number, Age, and Sex
Diagnosis Fulfils the Criteria

of MI in the ICHD
(Yes or No)

Comments and Expert Diagnosis

5 Khardenavis et al. (2018) [14] 1/female/27 y.o. Yes Migrainous infarction

6 Morais et al. (2018) [15] 1/female/37 y.o. Yes Migrainous infarction

7 Serrano et al. (2018) [16] 8 females and
7 males/18–55 y.o. Uncertain

Absence of detailed characteristics and
number of migrainous auras in the past and at
the onset of infarction in all cases, absence of

full description of all infarcts

8 Kreling et al. (2017) [17] 1/female/16 y.o. No
Migrainous aura was not similar to the

previous migraine with visual aura and had
features of basilar aura

9 Renard et al. (2015) [18] 1/male/47 Yes Migrainous infarction

10 Lebedeva at all (2015) [10] 2/1 female
53 y.o, 1 male 54 y.o. Yes Migrainous infarction

11 Parks et al. (2014) [19] 1/female/59 y.o. No Absence of infarction upon MRI with DWI

12 Thissen et al. (2014) [20] 1/female/74 y.o. No Persistent aura with infarction

13 Arboix et al. (2013) [21] 1/female/29 y.o. No

Focal neurological symptoms (hemiparesis,
left hemihypesthesia, dysarthria) were not

similar to the previous migraine with visual
aura and had features of hemiplegic aura

14 Lai e Hong (2012) [22] 1/male/60 y.o. Yes Migrainous infarction

15 Wolf et al. (2011) [23] 4 males and
13 females/20–71 y.o. No Not enough information about the

characteristics of aura

16 Laurell et al. (2011) [24] 13 males and 20
females/16–76 y.o. No Not enough information about the

characteristics of aura

17 Tsai et al. (2010) [25] 1/female/42 y.o. No The patient had a migraine without aura
before the ischemic stroke

18 Decima et al. (2009) [26] 1/male/41 y.o. No Not enough information about the
characteristics of aura

19 Caballero (2009) [27] 1/female/21 y.o. No

Focal neurological symptoms (left
homonymous hemianopia, metamorphopsias,
dysarthria, left hemi-paraesthesias) were not

similar to the previous attacks of migraine
with visual aura

20 Schulz et al. (2009) [28] 3 males and
2 females/21–58 y.o. Uncertain

Not enough information about the
comparison of characteristics of aura and focal

symptoms, absence of description of
localization of infarcts

21 Arai et al. (2008) [29] 1/male/64 y.o. Yes Migrainous infarction

22 Marshall et al. (2007) [30] 1/female/57 y.o. No

Neurological symptoms at the onset of stroke
(delirium, right arm weakness, near total

visual loss) were not similar to the previous
attacks of migraine with visual aura

23 Liang e Scott (2007) [31] 1/female/57 y.o. Yes Migrainous infarction

24 Tzoulis et al. (2006) [32] 1/female/93 y.o. Yes Migrainous infarction

25 Matsuo et al. (2006) [33] 1/female/35 y.o. No The patient had a migraine without aura
before the ischemic stroke

26 Frigerio et al. (2004) [34] 1 male and
5 females/23–40 y.o. No

Several patients had focal neurological
symptoms which were not similar to the
previous attacks of migraine with aura

27 Tang et al. (2004) [35] 1 male,
29 y.o. and 1 female 47 y.o. No Not enough information about the

characteristics of aura

28 Lee et al. (2003) [36] 1 male
40 y.o. and 1 female 25 y.o. No

MRI and MR angiography did not reveal an
infarct in a male. Neurological symptoms at

the onset of stroke in a woman (vertigo,
subjective right-sided hearing loss, diplopia,
quadriparesis, right-sided hemihypesthesia)
were not similar to the previous attacks of

migraine with visual aura

29 Arboix et al. (2003) [37] 3 males and
6 females/24–60 y.o. Uncertain

Absence of detailed characteristics and
information about the number of migrainous

auras in the past and no comparison of
previous aura symptoms and symptoms at the

onset of infarction
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Table 1. Cont.

N Authors, Year Number, Age, and Sex
Diagnosis Fulfils the Criteria

of MI in the ICHD
(Yes or No)

Comments and Expert Diagnosis

30 Linetsky et al. (2001) [38] 1 male and
5 females/15–46 y.o.

Not all cases were migrainous
infarctions

Several patients had focal neurological
symptoms at the onset of stroke which were

not similar to the previous attacks of migraine
with visual aura and their stroke manifested

mainly as motor and sensory deficits and only
one patient had evident hemianopsia upon

bedside examination

31 Demirkaya et al. (1999) [39] 1/male/38 y.o. No The patient had a migraine without aura
before the ischemic stroke

32 Meschia et al. (1998) [40] 1/male/43 y.o. No The patient had a migraine without aura
before the ischemic stroke

33 Mendizabal et al. (1997) [41] 1/female/47 y.o. No

Focal symptoms at stroke onset were not
typical of previous attacks of migraine with
basilar aura since neurological examination

showed severe stupor without obvious
focal findings

34 Sanin et al. (1993) [42] 1/female/47 y.o. No

Focal symptoms at stroke onset (cortical
blindness and left-sided hemiparesis and

hemineglect) were different from previous
attacks of migraine with visual aura

35 Gomez et al. (1991) [43] 1/female/33 No Not enough information about all
characteristics of aura

Thus, out of 35 published articles about migrainous infarction case reports, 22 did
not meet the diagnostic criteria of the ICHD for MI. The most frequent causes were the
following: (1) not enough information about characteristics of past auras, including the
number of migrainous auras; (2) focal symptoms at stroke onset were different from
previous attacks of migraine with aura; (3) the patient had migraines without aura before
ischemic stroke but not migraines with aura; or (4) the absence of full description of cerebral
infarct including their localization. The main problem was the absence of a detailed
comparison of previous aura symptoms and focal symptoms at the onset of cerebral
infarction. We summarized all this in the following recommendations for improvements in
diagnosing migrainous infarction.

4. Diagnostic Recommendations for Migrainous Infarction

(1) It is important to ask a patient who has a focal neurological deficit about present and
previous headaches and their characteristics, and to classify headaches according to
the International Classification of Headache Disorders.

(2) It is necessary to know the duration of focal neurological symptoms and how they
developed: sudden onset, all symptoms at the same time or gradually, one after the
other. Were they positive or negative?

(3) The sudden onset of negative focal neurological symptoms warns of TIA or stroke.
(4) The gradual spread of focal neurological symptoms with positive/irritative signs

and headache are diagnostic for migraine with aura except for cases with long dura-
tion of focal symptoms (>60 min) which require urgent neurological examinations,
imaging including MRI with DWI, and other investigations for the early diagnosis of
cerebral infarcts.

(5) A neurologist must compare current and previous clinical characteristics of headache
and aura symptoms at stroke onset, as well as their site/localization in relation to
the site/localization of acute cerebral infarct, in order to differentiate migrainous
infarction and ischemic stroke from aura-like symptoms.

(6) It is necessary to perform neuroimaging in patients with migraine with aura when
they have abnormal neurological status, atypical features, or “red flags”, and this
should be used for the early detection of migrainous infarction.

(7) The diagnostic criteria of migrainous infarction of the ICHD should be used by
neurologists in daily practice for improvement in diagnoses.
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5. Conclusions

The described case reports of migrainous infarction and the analysis of previous cases
of migrainous infarction in the literature allowed us to develop diagnostic recommendations
for migrainous infarction which can help to improve the quality of diagnosis when used
together with the diagnostic criteria of the ICHD for migrainous infarction.

Author Contributions: Conceptualization: E.R.L. and J.O.; methodology: E.R.L. and J.O.; formal
analysis: E.R.L. and J.O.; investigation: E.R.L. and N.M.G.; data curation: E.R.L. and N.M.G.; writing—
original draft preparation: E.R.L.; writing—review and editing: E.R.L. and J.O. All authors have read
and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The Medical Ethics Committee of the Ural State Medical
University approved this study. All respondents were informed of the purpose of the study. Written
informed consent was obtained from all participants and patients involved in the study. Written
informed consent was obtained from the patients to publish this paper.

Informed Consent Statement: Not applicable.

Data Availability Statement: Information can be made available under written request.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Vinciguerra, L.; Cantone, M.; Lanza, G.; Bramanti, A.; Santalucia, P.; Puglisi, V.; Pennisi, G.; Bella, R. Migrainous Infarction and

Cerebral Vasospasm: Case Report And Literature Review. J. Pain Res. 2019, 12, 2941–2950. [CrossRef] [PubMed]
2. The International Classification of Headache Disorders, 1st ed.; (ICHD-1); SAGE Publications: Thousand Oaks, CA, USA, 1988;

Volume 8, pp. 1–96.
3. The International Classification of Headache Disorders, 3rd ed.; (ICHD-3); SAGE Publications: Thousand Oaks, CA, USA, 2018;

Volume 38, pp. 1–211.
4. Sacco, S.; Harriott, A.M.; Ayata, C.; Ornello, R.; Bagur, R.; Jimenez-Ruiz, A.; Sposato, L.A. Microembolism and Other Links

Between Migraine and Stroke: Clinical and Pathophysiologic Update. Neurology 2023, 100, 716–726. [CrossRef] [PubMed]
5. Raut, S.; Singh, U.; Sarmah, D.; Datta, A.; Baidya, F.; Shah, B.; Bohra, M.; Jagtap, P.; Sarkar, A.; Kalia, K.; et al. Migraine and

Ischemic Stroke: Deciphering the Bidirectional Pathway. ACS Chem. Neurosci. 2020, 11, 1525–1538. [CrossRef] [PubMed]
6. Scutelnic, A.; Kreis, L.A.; Beyeler, M.; Heldner, M.R.; Meinel, T.R.; Kaesmacher, J.; Hakim, A.; Arnold, M.; Fischer, U.;

Mattle, H.P.; et al. Migraine aura-like symptoms at onset of stroke and stroke-like symptoms in migraine with aura. Front.
Neurol. 2022, 13, 1004058. [CrossRef]

7. Scutelnic, A.; Mattle, H.P.; Branca, M.; Jung, S.; Reichlin, T.; Fischer, U.; Schankin, C.J. Migraine and atrial fibrillation: A systematic
review. Eur. J. Neurol. 2022, 29, 910–920. [CrossRef]

8. Gollion, C.; Gazagnes, J.; Fabry, V.; Barbieux-Guillot, M.; Lerebours, F.; Larrue, V. Atrial fibrillation and migraine with aura in
young adults with ischemic stroke. Cephalalgia 2021, 41, 375–382. [CrossRef]

9. Olesen, J.; Friberg, L.; Olsen, T.S.; Andersen, A.R.; Lassen, N.A.; Hansen, P.E.; Karle, A. Ischaemia-induced (symptomatic)
migraine attacks may be more frequent than migraine-induced ischaemic insults. Brain 1993, 116 Pt 1, 187–202. [CrossRef]

10. Lebedeva, E.R.; Tsypushkina, T.S.; Gurary, N.M.; Toporkova, M.G.; Olesen, J. Migrainous stroke (two cases). Ural. Med. J. 2015, 10,
45–48.

11. Iftikhar, W.; Cheema, F.F.; Khanal, S.; Khan, Q.U. Migrainous Infarction and Cortical Spreading Depression. Discoveries 2020,
8, e112. [CrossRef]

12. Mancini, V.; Mastria, G.; Frantellizzi, V.; Troiani, P.; Zampatti, S.; Carboni, S.; Giardina, E.; Campopiano, R.; Gambardella, S.;
Turchi, F.; et al. Migrainous infarction in a patient with sporadic hemiplegic migraine and cystic fibrosis: A 99mTc-HMPAO brain
SPECT study. Headache 2019, 59, 253–258. [CrossRef]

13. Campagna, G.; Vickers, A.; Ponce, C.M.P.; Lee, A.G. Homonymous hemianopsia as the presenting sign of migrainous infarction.
Can. J. Ophthalmol. 2018, 53, e229–e232. [CrossRef]

14. Khardenavis, V.; Karthik, D.K.; Kulkarni, S.; Deshpande, A. Cortical laminar necrosis in a case of migrainous cerebral infarction.
BMJ Case Rep. 2018, 2018, bcr2017221483. [CrossRef]

15. Morais, R.; Sobral, F.; Cunha, G.; Brito, O.; Santana, I. Advanced MRI study of migrainous infarction presenting as cortical laminar
necrosis—Case report and literature review. Clin. Neurol. Neurosurg. 2018, 167, 82–85. [CrossRef]

16. Serrano, F.; Arauz, A.; Uribe, R.; Becerra, L.C.; Mantilla, K.; Zermenño, F. Long-term follow-up of patients with migrainous
infarction. Clin. Neurol. Neurosurg. 2018, 165, 7–9. [CrossRef]

17. Kreling, G.A.D.; Neuro Rodrigues de Almeida, N.; Pedro José dos Santos, N. Migrainous infarction: A rare and often overlooked
diagnosis. Autops. Case Rep. 2017, 7, 61–68. [CrossRef]

https://doi.org/10.2147/JPR.S209485
https://www.ncbi.nlm.nih.gov/pubmed/31695483
https://doi.org/10.1212/WNL.0000000000201699
https://www.ncbi.nlm.nih.gov/pubmed/36522158
https://doi.org/10.1021/acschemneuro.0c00137
https://www.ncbi.nlm.nih.gov/pubmed/32348103
https://doi.org/10.3389/fneur.2022.1004058
https://doi.org/10.1111/ene.15198
https://doi.org/10.1177/0333102420970880
https://doi.org/10.1093/brain/116.1.187
https://doi.org/10.15190/d.2020.9
https://doi.org/10.1111/head.13472
https://doi.org/10.1016/j.jcjo.2018.01.007
https://doi.org/10.1136/bcr-2017-221483
https://doi.org/10.1016/j.clineuro.2018.02.016
https://doi.org/10.1016/j.clineuro.2017.12.008
https://doi.org/10.4322/acr.2017.018


Diagnostics 2023, 13, 2502 10 of 10

18. Renard, D.; Nerrant, E.; Freitag, C. Early recurrence of migrainous infarction. Acta Neurol. Belg. 2015, 115, 675–676. [CrossRef]
19. Parks, N.E.; Rigby, H.B.; Gubitz, G.J.; Shankar, J.J.; Purdy, R.A. Dysmetropsia and Cotard’s syndrome due to migrainous

infarction—Or not? Cephalalgia Int. J. Headache 2014, 34, 717–720. [CrossRef]
20. Thissen, S.; Koehler, P.J. Persistent aura with small occipital cortical infarction: Implications for migraine pathophysiology. Case

Rep. Neurol. 2014, 6, 217–221. [CrossRef]
21. Arboix, A.; González-Peris, S.; Grivé, E.; Sánchez, M.J.; Comes, E. Cortical laminar necrosis related to migrainous cerebral

infarction. World J. Clin. Cases 2013, 1, 256–259. [CrossRef]
22. Lai, T.H.; Hong, C.T. Prolonged symptoms in sporadic hemiplegic migraine: Aura or migrainous infarction? Acta Neurol Taiwan

2012, 21, 129–132.
23. Wolf, M.E.; Szabo, K.; Griebe, M.; Förster, A.; Gass, A.; Hennerici, M.G.; Kern, R. Clinical and MRI characteristics of acute

migrainous infarction. Neurology 2011, 76, 1911–1917. [CrossRef] [PubMed]
24. Laurell, K.; Artto, V.; Bendtsen, L.; Hagen, K.; Kallela, M.; Meyer, E.L.; Putaala, J.; Tronvik, E.; Zwart, J.A.; Linde, M. Migrainous

infarction: A Nordic multicenter study. Eur. J. Neurol. 2011, 18, 1220–1226. [CrossRef] [PubMed]
25. Tsai, C.F.; Chen, C.C.; Wang, S.C.; Yip, P.K. Reversible vasospasm in migrainous infarction: A transcranial Doppler follow-up

study. J. Ultrasound Med. 2010, 29, 481–484. [CrossRef] [PubMed]
26. Decima, D.; Cavallo, M.; Leotta, M.R.; Gaballo, A. Migrainous infarction: Association with vascular risk factors in a male subject.

Neurol. Sci. 2009, 30 (Suppl. 1), S145–S146. [CrossRef]
27. Caballero, P.E.J. Migrainous cerebral infarction after postcoital contra- ception. Cephalalgia Int. J. Headache 2009, 29, 691–693.

[CrossRef]
28. Schulz, U.G.; Blamire, A.M.; Davies, P.; Styles, P.; Rothwell, P.M. Normal cortical energy metabolism in migrainous stroke: A

31P-MR spectroscopy study. Stroke 2009, 40, 3740–3744. [CrossRef]
29. Arai, S.; Utsunomiya, H.; Arihiro, S.; Arakawa, S. Migrainous infarction in an adult: Evaluation with serial diffusion-weighted

images and cerebral blood flow studies. Radiat. Med. 2008, 26, 313–317. [CrossRef]
30. Marshall, N.; Maclaurin, W.A.; Koulouris, G. MRA captures vasospasm in fatal migrainous infarction. Headache 2007, 47, 280–283.

[CrossRef]
31. Liang, Y.; Scott, T.F. Migrainous infarction with appearance of laminar necrosis on MRI. Clin. Neurol. Neurosurg. 2007, 109,

592–596. [CrossRef]
32. Tzoulis, C.H.; Naess, H.; Thomassen, L. Migrainous cerebral infarction in a previously healthy 93-year-old female patient with no

risk factors for stroke. Cephalalgia Int. J. Headache 2006, 26, 894–895. [CrossRef]
33. Matsuo, S.; Suzuki, Y.; Hashimoto, M.; Ohtsuka, K. Migrainous cerebral infarction triggered by alcohol intake under the burning

sun. Jpn. J. Ophthalmol. 2006, 50, 395–397. [CrossRef]
34. Frigerio, R.; Santoro, P.; Ferrarese, C.; Agostoni, E. Migrainous cerebral infarction: Case reports. Neurol. Sci. 2004, 25 (Suppl. 3),

S300–S301. [CrossRef]
35. Tang, S.C.; Jeng, J.S.; Liu, H.M.; Yip, P.K. Migrainous infarction involving two different arterial territories: Report of two cases.

Acta Neurol. Taiwanica 2004, 13, 20–23.
36. Lee, H.; Whitman, G.T.; Lim, J.G.; Yi, S.D.; Cho, Y.W.; Ying, S.; Baloh, R.W. Hearing symptoms in migrainous infarction. Arch.

Neurol. 2003, 60, 113–116. [CrossRef]
37. Arboix, A.; Massons, J.; Garcia-Eroles, L.; Oliveres, M.; Balcells, M.; Targa, C. Migrainous cerebral infarction in the Sagrat Cor

Hospital of Barcelona stroke registry. Cephalalgia Int. J. Headache 2003, 23, 389–394. [CrossRef]
38. Linetsky, E.; Leker, R.R.; Ben-Hur, T. Headache characteristics in patients after migrainous stroke. Neurology 2001, 57, 130–132.

[CrossRef]
39. Demirkaya, S.; Odabasi, Z.; Gokcil, Z.; Ozdag, F.; Kutukcu, Y.; Vural, O. Migrainous stroke causing bilateral anterior cerebral

artery territory infarction. Headache 1999, 39, 513–516. [CrossRef]
40. Meschia, J.F.; Malkoff, M.D.; Biller, J. Reversible segmental cerebral arterial vasospasm and cerebral infarction: Possible association

with excessive use of sumatriptan and Midrin. Arch. Neurol. 1998, 55, 712–714. [CrossRef]
41. Mendizabal, J.E.; Greiner, F.; Hamilton, W.J.; Rothrock, J.F. Migrainous stroke causing thalamic infarction and amnesia during

treatment with propranolol. Headache 1997, 37, 594–596. [CrossRef]
42. Sanin, L.C.; Mathew, N.T. Severe diffuse intracranial vasospasm as a cause of extensive migrainous cerebral infarction. Cephalalgia

Int. J. Headache 1993, 13, 289–292. [CrossRef]
43. Gomez, C.R.; Gomez, S.M.; Puricelli, M.S.; Malik, M.M. Transcranial Doppler in reversible migrainous vasospasm causing

cerebellar infarction: Report of a case. Angiology 1991, 42, 152–156. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1007/s13760-015-0444-x
https://doi.org/10.1177/0333102414520765
https://doi.org/10.1159/000366409
https://doi.org/10.12998/wjcc.v1.i8.256
https://doi.org/10.1212/WNL.0b013e31821d74d5
https://www.ncbi.nlm.nih.gov/pubmed/21624990
https://doi.org/10.1111/j.1468-1331.2011.03364.x
https://www.ncbi.nlm.nih.gov/pubmed/21414105
https://doi.org/10.7863/jum.2010.29.3.481
https://www.ncbi.nlm.nih.gov/pubmed/20194944
https://doi.org/10.1007/s10072-009-0085-z
https://doi.org/10.1111/j.1468-2982.2008.01818.x
https://doi.org/10.1161/STROKEAHA.109.558163
https://doi.org/10.1007/s11604-008-0226-y
https://doi.org/10.1111/hed.2007.47.issue-2
https://doi.org/10.1016/j.clineuro.2007.04.005
https://doi.org/10.1111/j.1468-2982.2006.01111.x
https://doi.org/10.1007/s10384-006-0331-3
https://doi.org/10.1007/s10072-004-0318-0
https://doi.org/10.1001/archneur.60.1.113
https://doi.org/10.1046/j.1468-2982.2003.00534.x
https://doi.org/10.1212/WNL.57.1.130
https://doi.org/10.1046/j.1526-4610.1999.3907513.x
https://doi.org/10.1001/archneur.55.5.712
https://doi.org/10.1046/j.1526-4610.1997.3709594.x
https://doi.org/10.1046/j.1468-2982.1993.1304289.x
https://doi.org/10.1177/000331979104200211
https://www.ncbi.nlm.nih.gov/pubmed/2006761

	Introduction 
	Case History 
	Patient Information 
	Clinical Findings 
	Diagnostic Assessment and Evaluation 
	Treatment 
	Follow-Up of the Patient 
	The Second Visit: 27 October 2018 
	The Third Visit: 23 August 2019 
	The Fourth Visit: 21 December 2020 
	The Fifth Visit: 27 January 2022 
	The Sixth Visit: 22 November 2022 
	Telephone Interview: 21 May 2023 


	Discussion 
	Diagnostic Recommendations for Migrainous Infarction 
	Conclusions 
	References

