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Explicit diagnostic criteria for transient
ischemic attacks to differentiate it from
migraine with aura
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Anne Francke Christensen5 and Jes Olesen5

Abstract

Background: The diagnosis of transient ischemic attacks is fraught with problems. The inter-observer agreement has

repeatedly been shown to be low even in a neurological setting, and the specificity of the diagnosis is modest to low,

reflected in a poor separation of transient ischemic attacks and mimics, particularly migraine with aura with its varied

symptomatology. In other disease areas, explicit diagnostic criteria have improved sensitivity and specificity of diagnoses.

We therefore present novel explicit diagnostic criteria for transient ischemic attacks tested for sensitivity and for

specificity against migraine with aura.

Methods: The proposed criteria were developed using the format of the international headache classification. We drew

upon the existing literature about clinical characteristics and diagnosis of migraine with aura and transient ischemic

attacks. We tested the criteria for sensitivity in a prospectively-collected material of 120 patients with transient ischemic

attacks diagnosed before we developed the criteria using extensive semi-structured interview forms in the acute phase

after admission. Eligible patients had focal brain or retinal ischemia with resolution of symptoms within 24 hours without

presence of new infarction on magnetic resonance imaging with diffusion weighted imaging (n¼ 112) or computed

tomography (n¼ 8). These criteria were also tested for specificity against a Danish (n¼ 1390) and a Russian

(n¼ 152) material of patients with migraine with aura diagnosed according to the International Classification of

Headache Disorders edition 3 (beta).

Results: The sensitivity of the proposed criteria was 99% in patients with transient ischemic attacks. The specificity was

95% in the Danish material of patients with migraine with aura and 96% in the Russian material.

Conclusions: Proposed explicit diagnostic criteria for transient ischemic attacks showed both high specificity and

sensitivity. They are likely to improve the emergency room diagnosis of transient ischemic attacks. Further testing in

unselected materials referred to transient ischemic attacks clinics was beyond the scope of the present study but is

recommended for future study.
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Introduction

The diagnosis of transient ischemic attacks (TIAs) is
fraught with problems. The Inter-observer agreement
has repeatedly been shown to be low even in a neuro-
logical setting (1,2,3) and the specificity of the diagnosis
is modest to low (4,5,6,7), reflected in a poor separation
of TIA from mimics. As expected, the separation
is worst for general physicians and emergency room
physicians but, even after consultation by a neurology
resident, it is poor. The main reason for these
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difficulties is probably that there are no explicit diag-
nostic criteria for TIA to guide the diagnostic process,
only a so-called definition (or in fact several definitions)
(8,9). For many other neurological diseases such as
headache diseases and for all psychiatric diseases, defin-
itions have now been replaced by explicit (operational)
diagnostic criteria (10). This has resulted in more reli-
able diagnoses and has improved comparisons of stu-
dies in different countries. To fulfill such diagnostic
criteria, very specific clinical information that is part
of the criteria must be obtained. In contrast, the defin-
ition of TIA contains almost no guidance about neces-
sary clinical questioning, except that symptoms must be
of acute onset and fully reversible. It is stated that they
must be caused by cerebral ischemia but also that there
must be no evidence of ischemic lesion on neuroima-
ging (preferably diffusion weighted MR imaging but
varying between the different definitions). That makes
it almost impossible to prove the ischemic nature of the
problem.

In an attempt to improve the situation, we have
developed explicit diagnostic criteria for TIA and
have tested them for sensitivity in a prospectively col-
lected material of TIA patients using extensive semi-
structured interview forms in the acute phase after
admission. We also test the criteria for specificity

against two large materials of patients with migraine
with aura which is the commonest TIA mimic (4,11).

Materials and methods

Development of explicit diagnostic criteria for TIA

We developed the criteria based on the explicit diagnos-
tic criteria for migraine with aura in the International
Classification of Headache Disorders 3rd edition beta
version (ICHD-3beta) appendix. These will replace the
criteria in the main body of ICHD-3beta in the forth-
coming final version of the ICHD-3, which is expected
to be published in early 2018. To some extent, our
proposed criteria for TIA are the opposite of the
migraine with aura criteria but there are also elements
derived from the well-known clinical features of TIA
(3,4,5,7). We applied the criteria to a number of theor-
etical cases of TIA and cases of migraine with aura that
we thought might pose diagnostic problems, and made
some minor modifications of the criteria. Thus we
arrived at the intellectually most satisfactory set of
diagnostic criteria, adopting the format used in the clas-
sification of headache disorders (10) and its more than
20 translations. The criteria are presented in Figure 1.
These criteria were tested against a material of TIA

A. Sudden onset of fully reversible neurological or retinal symptoms (typically hemiparesis, 

hemihypesthesia, aphasia, neglect, amaurosis fugax, hemianopsia or hemiataxia) 

B. Duration < 24 hours 

C.  At least  two of the following: 

1. At least one symptom is maximal in < 1 minute ( no gradual spread) 

2. Two or more symptoms occur simultaneously 

3. Symptoms in the form of deficits ( no irritative symptoms such as photopsias, pins 

and needles etc) 

4. No headache accompanies or follows the neurological symptoms within one hour 

D. None of the following isolated symptoms (can occur together with more typical 

symptoms): shaking spells, diplopia, dizziness, vertigo, syncope, decreased level of 

consciousness, confusion, hyperventilation associated  paresthesias, unexplained falls, 

amnesia    

E. No evidence of acute infarction in the relevant area on neuroimaging  

Figure 1. Proposed tissue based diagnostic criteria for transient ischemic attacks*.

*All letter headings must be fulfilled.
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patients for sensitivity and against a Danish and a
Russian material of patients with migraine with aura
for specificity in the present study.

Study populations

Patients with TIA were eligible for enrollment if they
had had a transient ischemic attack (TIA) before
admission at the stroke unit of city hospital ‘‘New
Hospital’’ in Yekaterinburg, Russia. Eligible patients
had focal brain or retinal ischemia with resolution of
symptoms without presence of new infarction on MRI
with DWI or CT. All patients were evaluated within
one day of admission, usually within a few hours by a
neurologist. Sixty two patients had TIA< 6 hours
before admission to the hospital, 50 patients had TIA
in an interval from 6–12 hours, six had TIA in an inter-
val from 13–24 hours, and two had TIA in an interval
from 24–36 hours before admission.

The period of recruitment of patients was from
2014–2016, that is, before we developed the explicit
diagnostic criteria. We consecutively included patients
with TIA who agreed to be interviewed. The reasons for
exclusion were: Previous stroke, subarachnoid haemor-
rhage, intracranial aneurysm, intracranial haemor-
rhage, brain tumor, any operation on the brain,
multiple sclerosis, epilepsy, encephalitis, meningitis,
dementia or memory problems, transient global amne-
sia, speech problems and other serious neurological or
somatic disorder. Furthermore, patients with CT or
DWI evidence of relevant infarction were excluded.
A total of 131 patients were examined, 11 patients
were excluded and 120 were included in the study.
Among them, 112 patients had MRI with DWI and
eight patients had CT. These examinations were done
at the time of admission to the hospital. For the speci-
ficity analysis, we used a large, previously-published
cohort of patients diagnosed with migraine with
aura according to a validated physician conducted
semi-structured interview (12). Furthermore, we also
calculated specificity from a prospective Russian
patient material with migraine with aura diagnosed in
a specialist practice using the same semi-structured
interview conducted by an experienced neurologist
with a special interest in migraine.

Evaluation

One neurologist (NMG) collected patient data pro-
spectively, using a standardized case-report form
during face-to-face interviews at the time of evaluation
of the TIA after MRI or CT. Sociodemographic char-
acteristics of patients, medical history, use of drugs,
clinical symptoms during TIA and risk factors were
recorded. Past history of headache and headache

around the time of TIA were recorded using extensive
semi-structured interview forms that contained all
necessary information to diagnose both previous head-
aches and headaches at the time of TIA. Furthermore,
the information contained detailed recording of char-
acteristics necessary to diagnose migraine aura. Results
of imaging and laboratory tests were also recorded in
the case-report form as well as previous and current
treatment. All data about TIA were collected before
the diagnostic criteria were developed and tested.

Definitions and diagnostic criteria

TIA was defined as new neurologic deterioration last-
ing less than 24 hours with no infarction in the relevant
area on neuroimaging (9). Two neurologists (NMG and
ERL) performed telephone interviews in difficult cases
when we suspected that patients, originally diagnosed
as TIA, could have migraine with aura. This interview
was done 1–3 years after the first interview and focused
on the possibility of repeated migraine with aura
attacks. Patients were asked about recurrent similar
episodes, their characteristics, and some other informa-
tion about risk factors and headache.

Ethical considerations

The Medical Ethics Committee of the Urals State
Medical University approved this study. All respond-
ents were informed of the purpose of the survey.
Written informed consent was obtained from all
participants.

Statistical analysis

We tested the proposed explicit diagnostic criteria for
TIA for sensitivity in our 120 TIA patients and for spe-
cificity on 1390 Danish migraine with aura patients and
152 Russian migraine with aura patients. The number
of patients fulfilling each sub-criterion was recorded.
The sensitivity was calculated as the number with true
positive diagnosis (fulfilling our explicit diagnostic cri-
teria for TIA) divided by 120. Specificity of the TIA
criteria was calculated as the number of MA patients
minus the number fulfilling TIA criteria divided by the
number of MA patients in both the Danish and the
Russian material.

Results

Table 1 shows the distribution of patients with TIA by
age and sex. There was almost an equal number of
females (n¼ 65) and males (n¼ 55). Their mean age
was almost the same: 55.7 in females and 56.5 in
males. Most patients were in the age group 56–65 years
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and more than half of them (57.5%) were employed.
All patients lived in Yekaterinburg and 93% had
middle social status.

Most patients (88%) had TIA in anterior circulation
and 12% in posterior circulation. Seven patients (5.8%)
had two or more attacks of TIA. The duration of TIA
varied from 2 minutes to 24 hours. Forty-two patients
(35%) had resolution of all symptoms within 60 min-
utes. Among them, 22 patients (18.3%) had a duration
of TIA from 2 to 15 minutes and 20 patients (16.7%) a
duration of 16–60 minutes. Eighteen patients (15%)

had a duration of TIA from 1 hour to 3 hours and
60 patients (50%) had a duration from 3 hours to
24 hours. The duration of symptoms of TIA is
presented in Table 2.

In two patients (both females) symptoms spread
gradually. A 19-year-old woman had gradual develop-
ment of hypoesthesia of the left arm during 15 minutes,
vertigo and confusion during 2 hours. A 23-year-old
woman had gradual development of hypoesthesia
of the right arm, vertigo and amnesic aphasia dur-
ing 3 hours. Both patients had no headache and

Table 2. Duration and type of symptoms in TIA patients.

Duration of TIA symptoms

Symptoms of TIA 2–15 minutes 16 min – 1 hour 1–3 hours 3–24 hours

Disturbances of sensation (n¼ 86) 17 (19.8%) 18 (20.9%) 14 (16.3%) 37 (43%)

Hemihypoesthesia (n¼ 47) 9 (19.1%) 9 (19.1%) 6 (12.7%) 23 (48.9%)

Hypoesthesia of arm (n¼ 14) 2 (14.3%) 2 (14.3%) 6 (42.8%) 4 (28.5%)

Hypoesthesia of leg (n¼ 1) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (100%)

Hypoesthesia of face (n¼ 24) 6 (25%) 7 (29.2%) 2 (8.3%) 9 (37.5%)

Motor disturbances (n¼ 73) 14 (19.1%) 8 (10.9%) 9 (12.3%) 42 (57.5%)

Hemiparesis (n¼ 36) 8 (22.2%) 5 (13.9%) 4 (11.1%) 19 (52.8%)

Paresis of arm (n¼ 4) 0 (0%) 1 (25%) 1 (25%) 2 (50%)

Paresis of leg (n¼ 1) 0 (0%) 0 (26.5%) 0 (29.2%) 1 (100%)

Unilateral paresis of mimic muscles (n¼ 32) 6 (18.7%) 2 (6.2%) 4 (12.5%) 20 (32.5%)

Speech disturbances (n¼ 68) 11 (16.2%) 14 (20.6%) 11 (16.2%) 32 (47.0%)

Aphasia (n¼ 30) 9 (30%) 4 (13.3%) 6 (20%) 11 (36.7%)

Dysarthria (n¼ 38) 2 (5.3%) 10 (26.3%) 5 (13.2%) 21 (55.2%)

Visual disturbances (n¼ 23) 4 (17.4%) 5 (21.7%) 5 (21.7%) 9 (39.1%)

Diplopia (n¼ 11) 0 (0.0%) 3 (27.3%) 1 (9%) 7 (63.7%)

Transient monocular blindness (n¼ 2) 2 (100%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Hemianopsia (n¼ 9) 1 (11.1%) 2 (22.2%) 4 (44.4%) 2 (22.2%)

Fotopsia (n¼ 1) 1 (100%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Coordination disturbances (n¼ 80) 5 (6.2%) 11 (13.7%) 7 (8.7%) 57 (71.2%)

Ataxia (n¼ 14) 1 (7.1%) 3 (21.4%) 0 (0%) 10 (71.4%)

Vertigo (n¼ 66) 4 (6.1%) 8 (12.1%) 7 (10.6%) 47 (71.2%)

Dysphonia (n¼ 3) 0 (0%) 0 (0%) 0 (0%) 3 (100%)

Dysphagia (n¼ 0) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Drop attacks (n¼ 8) 1 (12.5%) 1 (12.5%) 1 (12.5%) 5 (62.5%)

Table 1. Distribution of patients with TIA by age and sex.

Age interval

Sex 15–25 26–35 36–45 46–55 56–65 66–75 76–90

Males (n¼ 55) 3 (5.5%) 4 (7.3%) 5 (9.1%) 7 (12.7%) 22 (40%) 10 (18.2%) 4 (7.3%)

Females (n¼ 65) 5 (7.7%) 7 (10.8%) 7 (10.8%) 9 (13.8%) 16 (24.6%) 11 (16.9%) 10 (15.4%)

All (n¼ 120) 8 (6.7%) 11 (9.2%) 12 (10.0%) 16 (13.3%) 38 (31.7%) 21 (17.5%) 14 (11.7%)
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experienced these episodes for the first time in their life.
MRI did not reveal any abnormalities. At follow up
after 2 years, there had been no further attacks and
no kind of migraine attacks.

In three other patients, symptoms occurred in suc-
cession. A 22-year-old woman had right-sided hemian-
opsia during 30 minutes; after that, right-sided
hemihypoesthesia during 60 minutes, and at the end
paresis of her right arm and motor aphasia during 6
hours. A 23-year-old female had gradual development

of hypoesthesia of the right arm during 2 hours, then
amnestic aphasia during 2 hours, and at the end vertigo
during 2 hours. A 37-year-old man had gradual devel-
opment of left sided paresthesias, which started from
his leg and then to the arm and right side of the face.
These symptoms were present from 11 am to 2 pm.
After one hour, he felt paresis of his left arm and leg
lasting 3 hours. MRI did not reveal any abnormalities
in any of these patients. All these patients had no fur-
ther attacks and no kind of migraine attacks during two
years of follow-up.

Sensitivity of the proposed diagnostic criteria
and specificity versus migraine with aura

The testing of the proposed diagnostic criteria for TIA
for sensitivity in our material with conventionally-
diagnosed TIA patients is presented in Table 3. The
sensitivity of the proposed criteria was 99%. Testing
of specificity of the TIA criteria in patients with
migraine aura is presented in Table 4 for the Danish
material. The specificity was 95%. Testing of specificity
in the Russian material with migraine aura is presented
in Table 5. The specificity was 96%.

Discussion

The main result of this study was that it is possible,
using only data from the patient history, to develop
explicit diagnostic criteria that have excellent sensitivity

Table 4. Testing of TIA diagnostic criteria for specificity in patients with migraine with aura in the Danish material.

Diagnoses of migraine with aura (ICHD-3 beta)

TIA diagnostic criteria

1.2 MA

(n¼ 1138)

FHM

(n¼ 147)

SHM

(n¼ 105)

All 1.2 MA*

(n¼ 1390)

TIA criterion

No. fulfilling

criterion/total

(miss.)

No. fulfilling

criterion/total

(miss.)

No. fulfilling

criterion/total

(miss.)

No. fulfilling

criterion/total

(miss.)

A 1138/1138 147/147 105/105 1390/1390

B 1138/1138 132/147 96/105 1366/1390

C.1 139/1120 (18) 0/142 (5) 0/104 (1) 139/1366 (24)

C.2 136/1005 (133) 0/136 (11) 0/95 (10) 136/1236 (154)

C.3 80/1079 (59) 12/131 (16) 13/96 (9) 105/1306 (84)

C.4 80/1129 (9) 24/143 (4) 15/65 (40) 119/1337 (53)

C (min. 2 of 4 of C.1–C.4) 65/1081 (57) 1/136 (11) 5/94 (11) 71/1311 (79)

(D) (–) (–) (–) (–)

(E) (–) (–) (–) (–)

Fulfilling TIA criteria AþBþC 65/1081 (57) 1/136 (11) 4/94 (11) 70/1311 (79)

MA: Migraine with aura; FHM: Familial hemiplegic migraine; SHM: sporadic hemiplegic migraine. *Diagnosis made in all cases according to International

Classification of headache disorders (ICHD) 3 beta, appendix.

Table 3. Testing of TIA diagnostic criteria for sensitivity in

patients with TIA.

TIA diagnostic criteria

Patients with TIA

(n¼ 120)

TIA criterion No. fulfilling

criterion/total

A 120/120

B 120/120

C.1 116/120

C.2 100/120

C.3 119/120

C.4 111/120

C (min. 2 of 4 of C.1–C.4) 119/120

(D) (–)

(E) (–)

Fulfilling TIA criteria AþBþC 119/120
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when tested against conventionally-diagnosed TIA and
specificity tested against migraine with aura.

Previous attempts to improve the TIA diagnosis

Previous attempts to improve TIA diagnosis include
stroke diagnostic tools such as FAST and ROSIER.
They have been developed for use by pre-hospital asses-
sors and emergency room clinicians (13,14). The
ABCD2 score has been used as a crude diagnostic aid
for TIA (15). More recently, the ability of the ABCD2
score to reliably discriminate between those at high or
low risk after a TIA has been called into question
because a third of mimics had ABCD2 scores �4
(16). The score of Dawson and colleagues was not
designed for retinal and some posterior circulation
events and is not widely used (17). It has shown limited
accuracy when used in a primary care setting (18).
Recently the ‘‘Diagnosis of TIA Score (DOTS)’’,
which is a new tool to help non-specialists make the
diagnosis of TIA with greater accuracy, was presented,
but it does not convincingly solve the problem (19). The
sensitivity and specificity of the DOT score were 89%
(CI: 84–93%) and 76% (70–81%) respectively. This is
lower than in the explicit criteria that we propose. The
DOT score uses the terminology ‘‘visual aura’’, and it is
difficult to be sure about the presence of other aura
symptoms because it was not indicated that some
other symptoms, for example hemihypoesthesia, can
have a gradual spread too if it is aura, but not if it is
TIA. We specify this better: ‘‘At least one symptom is
maximal in< 1 minute (no gradual spread)’’. The DOT

score also contains ‘‘Headache’’ but no description
of headache: Is it previous history of headache, is it
new headache at the time of TIA? We describe it
better: ‘‘No headache accompanies or follows the neuro-
logical symptoms within one hour’’. Finally, and most
importantly, rating scales are almost never used by non-
experts because they are too abstract. Diagnostic criteria
have a better chance because they provide a diagnosis in
a more direct way. A study validating TIA diagnoses in
the Swedish stroke registry operated with probable and
possible diagnoses, which makes it difficult to interpret
in relation to the present study (20). Furthermore, the
diagnoses were discharge diagnoses after admission and
full investigation. The aim of the diagnostic criteria pro-
posed by us is that they should be useful in the emer-
gency room or acute stroke admission unit when applied
by the younger physicians on duty.

Development of the proposed explicit
diagnostic criteria

The basis for the development of explicit diagnostic
criteria for TIA was the criteria for migraine with
aura, which have been extremely successful (ICHD-3).
It was obvious, therefore, to use the same format,
which allows the use of all important clinical informa-
tion that is readily at hand on the first patient encoun-
ter. For TIA, it must of course be supplemented by
neuroimaging to rule out stroke. Ideally, this should
be diffusion weighted MR imaging, but the WHO has
tried to avoid this degree of specificity because DWI is
not available in large parts of the world. For that
reason, we have chosen neuroimaging rather than
DWI. From the known clinical facts in the literature,
we next constructed criteria so that they would opti-
mally distinguish TIA from the migraine aura, which
is probably the commonest TIA mimic (4,11). There are
excellent studies showing the most typical symptoms of
TIA and, although not strictly part of the criteria, we
have mentioned them in parenthesis for clinical guid-
ance (3,4). More importantly, it has been shown which
symptoms most often cause non-stroke specialists to
make an erroneous diagnosis of TIA (3,4,5,6,7). These
symptoms have been included as exclusionary in the
criteria for TIA because as isolated symptoms they
very rarely represent TIA. Thus, isolated shaking
spells, diplopia, dizziness, vertigo, syncope, decreased
level of consciousness, confusion, hyperventilation-
associated paresthesias, unexplained falls and amnesia
rule out TIA according to criterion D. There may, how-
ever, be rare patients with isolated vertigo who actually
have TIA in the brain stem. But criteria can never
be totally sensitive. If they were, they would lose
specificity. Diagnostic criteria must always represent
a compromise between sensitivity and specificity.

Table 5. Testing of TIA diagnostic criteria for specificity in

patients with migraine with aura in the Russian material.

TIA diagnostic criteria

Diagnosis 1.2 MA*

(n¼ 152)

TIA criterion No. fulfilling

criterion/total

A 152/152

B 152/152

C.1 12/152

C.2 10/152

C.3 8/152

C.4 8/152

C (min. 2 of 4 of C.1–C.4) 6/152

(D) (–)

(E) (–)

Fulfilling TIA criteria AþBþC 6/152

*MA: Migraine with aura, diagnosis made in all cases according to

International Classification of headache disorders (ICHD) 3 beta,

appendix.
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A big advantage of the proposed diagnostic criteria is
that they are explicit, also called operational. They can
therefore easily be tested in several different clinical
settings and they can easily be modified according to
future results of field testing. This kind of process has
led to gradual improvement of the criteria for the dif-
ferent headache disorders (ICHD-3).

TIA definitions in relation to present results

The so-called definitions of TIA in several versions are
unhelpful when junior doctors in the emergency room
or in an acute TIA or stroke clinic have to make the
diagnosis. All they say is that symptoms must occur
acutely and be fully reversible within 24 hours. But
patients and doctors use the word ‘‘acute’’ with a var-
iety of meanings spanning from seconds to hours.
Migraine aura usually develops within 20 minutes but
may do so as fast as in 5 minutes (ICHD-3) (10). That is
acute. It is necessary to know exactly how many
seconds or minutes it took for the symptoms to fully
develop. The definition also requests that the neuro-
logical deficits must be caused by cerebral ischemia,
but that can only be determined on the basis of a
very acute onset, because there must not be a relevant
lesion on neuroimaging. Thus, the migraine aura
actually fulfils the definitions of TIA. Put in another
way, the definitions of TIA have zero specificity tested
against migraine with aura. To distinguish between
TIA and migraine aura, it is necessary to use more clin-
ical characteristics. This can be done using the format
of the diagnostic criteria of the ICHD-3. It allows the
use of characteristics that are not always present
because of the so-called polythetic criteria, that is, cri-
teria that require only, for example, two out of four
clinical features. Thus, it became possible to use the
fact that TIA symptoms are almost always negative,
while migraine aura often has positive symptoms such
as pins and needles or flickering light. Also, absence of
headache immediately after the neurological deficits
can be used. Furthermore, our criteria rule out mistak-
ing TIA for most mimics, which are specifically men-
tioned as exclusionary. Current definitions do nothing
to avoid mimics. Thus, our criteria direct systematic
and specific questioning. Despite their relative simpli-
city, the criteria can diagnose TIA with 99% sensitivity.
The criteria can also distinguish TIA from migraine
with aura with 95% specificity. These criteria will there-
fore be a great help for the physician in the emergency
room or in migraine, TIA, or stroke clinics. It should be
mentioned that women, in particular, may be difficult
to diagnose. They have migraine twice as frequently as
men, so many women with TIA already have a history
of migraine. Therefore, a TIA may be missed in the
belief that it is just another migraine attack.

Suggestions for further testing of the proposed
diagnostic criteria

It would be important to perform further testing of
the proposed diagnostic criteria for TIA. It is prefer-
able to make this in specialized stroke or TIA clinics,
and also in the emergency rooms of hospitals with a
large intake of patients with cerebrovascular diseases.
All patients should be interviewed at the time of
admission by the junior physician on duty, using the
proposed diagnostic criteria. Patients should then have
extensive cerebrovascular work-up including DWI and
a final diagnosis made by an experienced stroke
physician.

Strengths and weaknesses of the present study

One limitation of this study is the quick disappearance
of clinical symptoms in TIA patients before admission
to the hospital. Some patients could not remember
details that are important in the differential diagnosis
of TIA and MA. For example, some patients could
have missed the gradual spread of symptoms or the
presence of a succession of symptoms. Some patients
could not describe the characteristics of headache
during TIA very well. Therefore, some cases of MA
could have been missed. However, we performed
follow-up of 118 out of 120 patients with TIA. The
period of follow-up varied from 6 months to 4 years.
We found only one case of migraine with aura that was
missed during the first interview. This patient experi-
enced three more similar attacks of migraine with aura
during the two following years.

One might argue that 120 TIA patients is not a large
material. It is, however, very demanding to prospect-
ively interview patients in the acute phase after TIA
using a neurologist-conducted semi-structured inter-
view about both the previous and actual headache his-
tory and about the characteristics of the
cerebrovascular event. We believe that this study has
made great strides towards valid explicit diagnostic cri-
teria for TIA. As mentioned above, it would, however,
be good to further test the criteria in other countries
and other settings to further analyze their efficacy in
distinguishing TIA from mimics other than migraine
with aura.

Conclusions

Prompted by previous demonstration of poor valid-
ity and repeatability of the TIA diagnosis, we
have developed explicit diagnostic criteria. Tested for
sensitivity in a TIA material and for specificity in two
materials of migraine with aura they perform
excellently.
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Clinical implications

Because the proposed explicit diagnostic criteria for TIA specifies precisely what questions to ask, and what
answers that must be obtained, they are very likely to improve the diagnosis of TIA versus mimics. We give
proof that this is so versus migraine with aura. The criteria are expected to be useful for all physicians, not only
neurologists.
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5. Amort M, Fluri F, Schäfer J, et al. Transient ischemic

attack versus transient ischemic attack mimics: Frequency,
clinical characteristics and outcome. Cerebrovasc Dis 2011;

32: 57–64.
6. Martin PJ, Young G, Enevoldson TP, et al. Overdiagnosis

of TIA and minor stroke: Experience at a regional neuro-

vascular clinic. QJM 1997; 90: 759–763.
7. Prabhakaran S, Silver AJ, Warrior L, et al. Misdiagnosis

of transient ischemic attacks in the emergency room.

Cerebrovasc Dis 2008; 26: 630–635.
8. Albers GW, Caplan LR, Easton JD, et al. Transient ische-

mic attack – proposal for a new definition. N Engl J Med
2002; 21: 1713–1716.

9. Easton JD, Saver JL, Albers GW, et al. Definition and
evaluation of transient ischemic attack. Stroke 2009; 40:
2276–2293.

10. The International Classification of Headache Disorders,
3rd edition (beta version). Cephalalgia 2013; 33: 629–808.

11. Fisher CM. Late-life migraine accompaniments – further
experience. Stroke 1986; 17: 1033–1042.

12. Li D, Christensen AF and Olesen J. Field-testing of the
ICHD-3 beta/proposed ICD-11 diagnostic criteria for
migraine with aura. Cephalalgia 2015; 35: 748–756.

13. Harbison J. Diagnostic accuracy of stroke referrals from
primary care, emergency room physicians, and ambu-
lance staff using the Face Arm Speech Test. Stroke

2002; 34: 71–76.
14. Nor AM, Davis J, Sen B, et al. The Recognition of Stroke

in the Emergency Room (ROSIER) scale: Development
and validation of a stroke recognition instrument. Lancet

Neurol 2005; 4: 727–734.
15. Quinn TJ, Cameron AC, Dawson J, et al. ABCD2 scores

and prediction of noncerebrovascular diagnoses in an

outpatient population: A case-control study. Stroke
2009; 40: 749–753.

16. Wardlaw JM, Brazzelli M, Chappell FM, et al. ABCD2

score and secondary stroke prevention. Meta-analysis
and effect per 1,000 patients triaged. Neurology 2015;
85: 373–380.

17. Dawson J, Lamb KE, Quinn TJ, et al. A recognition tool
for transient ischaemic attack. QJM 2009; 102: 43–49.

18. Lasserson DS, Mant D, Hobbs FDR, et al. Validation of
a TIA recognition tool in primary and secondary care:

implications for generalizability. Int J Stroke 2015; 10:
692–696.

19. Dutta D. Diagnosis of TIA (DOT) score – design and

validation of a new clinical diagnostic tool for transient
ischaemic attack. BMC Neurol 2016; 16: 20. doi: 10.1186/
s12883-016-0535-1.

20. Buchwald F, Ström JO, Norrving B, et al. Validation
of diagnoses of transient ischemic attack in the
Swedish stroke register (Riksstroke) TIA-module.
Neuroepidemiology 2015; 45: 40–43.

1470 Cephalalgia 38(8)


