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Abstract

Background and purpose: It is sometimes difficult to diagnose intracranial vertebral artery dissection in patients with

headache as the only symptom. Knowledge of the characteristics of the headache would facilitate the diagnosis. In this

study, we aimed to clarify the characteristics of intracranial vertebral artery dissection-related headache using our

original self-administered questionnaire.

Methods: Via the questionnaire, we ascertained headache characteristics and investigated whether they differed

between two types of unruptured intracranial vertebral artery dissection, headache type and ischemic type, based on

analysis of the responses. Then, we tried to validate the consistency of commonly used criteria for intracranial artery

dissection by comparing them with our results.

Results: Thirty-seven patients were analyzed. Our results identified the following seven headache characteristics in

patients with intracranial vertebral artery dissection: (i) occurring in the occipitonuchal region (89%); (ii) unilateral (81%);

(iii) pulsatile (70%); (iv) of acute onset (70%); (v) severe (73%); (vi) without nausea or vomiting (73%); and (vii) with

concomitant clinical symptoms unrelated to ischemia (81%). Comparison of headache characteristics between the two

types of intracranial vertebral artery dissection headache showed that the pain was significantly more severe in headache

type than ischemic type intracranial vertebral artery dissection (p¼ 0.01). Concomitant clinical symptoms occurred

significantly more often in ischemic type than headache type intracranial vertebral artery dissection (p¼ 0.03). Our

results generally satisfied the established headache diagnostic criteria.

Conclusion: The pain characteristics of headache type and ischemic type intracranial vertebral artery dissection shown

in our study may facilitate its diagnosis.
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Introduction

Spontaneous cervicocephalic arterial dissection is well
known as an important cause of stroke in young adults
(1–5). There are known ethnic differences in the affected
arteries: internal carotid artery dissection (ICAD) is
common in Caucasian populations, whereas vertebral
artery dissection (VAD) is more common in
Asian populations (2,6–8). Moreover, the frequency
of intracranial VAD (IC-VAD) has been reported to
be up to three- to 10-fold greater than that of extracra-
nial VAD in Asian populations (2,6–8). Hence,
the majority of cervicocephalic arterial dissections

in Asia are IC-VAD. It is well known that headache is
the most common initial symptom in patients with
IC-VAD (6,9–13). IC-VAD is divided into three types
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based on the clinical symptoms: hemorrhagic type,
ischemic type and headache type (14). In hemorrhagic
type, or ruptured IC-VAD, the headache characteristics
conform to those of subarachnoid hemorrhage. On
the other hand, the headache characteristics of unrup-
tured IC-VAD (i.e. ischemic and headache types)
are not well known, and it is difficult to diagnose
IC-VAD in patients presenting with only headache to
the outpatient clinic or emergency department
(6,9,10,15). The fact that it takes a long time to diag-
nose this condition also reflects the difficulty in its
diagnosis (6,16). Understanding the headache charac-
teristics would, thus, facilitate the diagnosis. However,
only a few reports have focused on the characteristics
of unruptured IC-VAD-related headache. Moreover,
questions remain regarding whether the headache
characteristics are the same or different between
ischemic and headache type IC-VAD because no
previous report has investigated the differences in
headache characteristics between these two types of
IC-VAD.

When patients presenting with headache are evalu-
ated, physicians usually use The International
Classification of Headache Disorders, 3rd edition (beta
version) (ICHD-3 beta) to diagnose the cause (17).
However, since the ICHD-3 beta clubs together the
criteria for diagnosis of all types of intracranial artery
dissection, there are no specific criteria for IC-VAD.
The Clinical Practice Guideline for Chronic Headache
2013, which was published by the Japanese Headache
Society, also lists together the headache characteristics
of all types of intracranial artery dissection (18).
However, since intracranial ICAD and IC-VAD differ
in their pathophysiology (16), their headache character-
istics are also likely to be different. Thus, the reliability
of these guidelines may be low.

In this study, we aimed to clarify the headache char-
acteristics of unruptured IC-VAD by using our original
self-administered questionnaire. We also investigated
whether headache characteristics differ between the
two types of unruptured IC-VAD. Finally, we tried to
validate the consistency of the criteria for intracranial
artery dissection in the ICHD-3 beta and Clinical
Practice Guideline for Chronic Headache 2013 by com-
paring them with our results.

Methods

This study was approved by the institutional review
board of Eishokai Yoshida Hospital. The prospectively
maintained database of our hospital was searched for
patients with unruptured intracranial VAD between
January 2011 and June 2017. Their medical records
and radiographic studies were reviewed retrospectively.

Definition of unruptured intracranial VAD

We diagnosed IC-VAD by magnetic resonance imaging
(MRI), such as 3-dimensional time-of-flight MR angi-
ography and basi-parallel anatomical scanning.
Unruptured IC-VAD cases were divided into two
types: ‘headache type’ and ‘ischemic type’. Headache
type was defined as cases presenting with only headache
during the entire clinical course, while ischemic type
was defined as cases presenting with ischemic symptoms
with or without cerebral infarction on MRI during the
clinical course. Hence, patients presenting with transi-
ent ischemic attack were included in the ischemic
group.

Study design

We used our original self-administered questionnaire
that consisted of 15 questions (Table 1) in this study.
We sent the questionnaire to known cases of unrup-
tured IC-VAD by mail and analyzed the completed
questionnaire sent back to us. After investigating the
characteristics of the headache due to unruptured
IC-VAD, we compared the headache characteristics
between headache type and ischemic type IC-VAD.
Then, we tried to validate the consistency of the criteria
for intracranial artery dissection in the ICHD-3 beta
and Clinical Practice Guideline for Chronic Headache
2013 by comparing these criteria with our results. The
returned questionnaires were accompanied by the
patients’ informed consent for study participation.

Definition of headache intensity

We investigated headache intensity in Q5. Headache
intensity, which was measured using a Numerical
Rating Scale (NRS), was classified as mild (NRS¼ 1–3),
moderate (NRS¼ 4–6), and severe (NRS¼ 7–10).

Definition of concomitant clinical symptoms
with the headache

We investigated the presence of concomitant clinical
symptoms besides headache in Q8. Clinical symptoms
due to ischemia, such as visual field defects, dysarthria,
double vision, ataxia, vertigo, and hemiparesis, which
could have been indicative of ischemia, were excluded.
We selected items such as irritated eyes, giddiness, tran-
sient dysesthesia, listlessness, fever, and neck stiffness.
We selected these items based on a medical interview
with the patients at the time of the initial visit.

Patient population

We treated 63 patients for unruptured IC-VAD at our
institution between January 2011 and June 2017.
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All cases had unilateral lesions. We sent the
questionnaire by mail to these 63 patients. Thirty-nine
patients (61%) returned the completed questionnaire.
Among these 39 patients, two patients with
ischemic type IC-VAD responded that they had no
headache and so were excluded. The interval
between diagnosis and the current investigation
ranged from 1 to 78 months (mean 38.6 months,
median 43 months). Finally, 37 patients (59%) were
analyzed (Figure 1).

Scoring system for diagnosis of the headache of
unruptured IC-VAD

We attempted to establish a scoring system for diagno-
sis of the headache. We considered items with either a
positive or negative response rate of over 65% as the
headache characteristics. We scored each characteristic
as 1 point and investigated the total score in each
patient.

Table 1. Our original self-administered questionnaire.

Q1. Where did your headache occur? (multiple answers allowed)

A. Forehead

B. Temporal region

C. Parietal region

D. Occipitonuchal region

E. Face

F. None

G. Unknown

Q2. Was your headache unilateral or bilateral?

If unilateral, on which side did your headache occur?

A. Unilateral: left or right

B. Bilateral

C. Unknown

Q3. What was the nature of your headache?

A. Pulsatile

B. Constrictive

C. Stabbing

D. Dull

E. Burning

F. Electrical

G. Unknown

Q4. What was the mode of onset of your headache?

A. Acute onset (developing within 24 hours)

B. Gradual onset (developing over more than 24 hours)

C. Unknown

Q5. Was this headache the worst pain you have ever felt?

A. Yes

B. No

C. Unknown

Q6. What was the intensity of your headache? Please show score.

Q7. Were there any aggravating factors for the pain? (multiple

answers allowed)

A. Body motion

B. Drinking alcohol

C. Bathing

D. Others

E. None

F. Unknown

Q8. Did you have any other clinical symptoms apart from head-

ache? (multiple answers allowed)

A. Irritated eyes

B. Giddiness

C. Transient dysesthesia

D. Listlessness

E. Fever

F. Stiff shoulder

G. Others

H. None

I. Unknown

(continued)

Table 1. Continued.

Q9. How long did your headache continue?

A. A few days

B. One week

C. A few weeks

D. One month

E. Over one month

F. Unknown

Q10. Did you have vomiting or nausea?

A. Yes

B. No

C. Unknown

Q11. What were you doing when your headache occurred?

A. Sleeping

B. Drinking alcohol

C. Exercise

D. Working

E. Other daily life activities

F. Unknown

Q12. Did you take a painkiller?

A. Yes

B. No

C. Unknown

Q13. If you answered Yes to Q12, did it relieve the headache?

A. Yes

B. No

Q14. Do you have a history of headaches, such as due to

migraine?

A. Yes

B. No

Q15. If you answered Yes to Q14, did this headache differ from

previous headaches?

A. Yes

B. No
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Statistical analysis

To compare the headache characteristics between head-
ache type and ischemic type IC-VAD, statistical ana-
lysis was performed using the Student’s t-test, Mann–
Whitney U-test, or chi-squared test of independence.
Differences were considered significant for probability
values of p< 0.05. All statistical analyses were
performed using Statcel software, version 4 (OMS
Publishing, Saitama, Japan).

Results

Patients ranged in age from 37 to 71 years (mean
48.4 years) and were predominantly male (23 men,
14 women). Twenty-four patients had headache type
and 13 patients had ischemic type IC-VAD. Table 2
gives a summary of the clinical characteristics of
patients with ischemic type IC-VAD.

General characteristics of headache due to
unruptured IC-VAD

Headache occurred mainly in the occipitonuchal region
(33/37, 89%), and spread to the temporal and parietal
regions, forehead, and face (Figure 2A). However,
some patients (4/37, 11%) did not have posterior head-
ache, and instead had pain in the temporal region
(n¼ 3) or the face (n¼ 1). Headache was mainly unilat-
eral (30/37, 81%; Figure 2B). The rate of headache
ipsilateral to the IC-VAD was 65% (24/37). The pain
was most frequently described as pulsatile (26/37,
70%), followed by dull (4/37, 11%), constrictive (3/
37, 8%), burning (2/37, 5%), and electrical (2/37, 5%)
(Figure 2C). Most of the patients (26/37, 70%) had
acute onset headache (Figure 3A). Twenty-four of 37
patients (65%) answered that it was the worst pain they

had ever felt and 27/37 (73%) rated the pain intensity as
severe (Figure 3B and 3C). Fifteen of 37 patients (41%)
had aggravating factors for the pain, body motion
being a major factor (Figure 4A). Thirty of 37 patients
(81%) had concomitant clinical symptoms when the
headache occurred, among which neck stiffness was
most common (Figure 4B). In almost all patients (35/
36, 97%), headache resolved within 1 month of its
onset. Duration of headache in the remaining one
patient was unknown (Figure 5A). Most of the patients
did not have accompanying nausea or vomiting (27/37,
73%, Figure 5B). Although headache usually occurred

63 patients of IC-VAD

39 patients send back the questionnaire

37 patients assessed

2 patients without headache excluded

24 patients excluded

Figure 1. Flow chart showing patient selection.

Table 2. Summary of the clinical characteristics of patients with

ischemic type intracranial vertebral artery dissection.

1. Stroke type n

Major stroke (NIHSS> 4) 2

Minor stroke (NIHSS< 3) 10

TIA 1

2. Site of infarction

Lateral medulla 7

Cerebellum 4

Lateral medullaþ cerebellumþ occipital lobe 1

Undetermined 1

3. Ischemic symptoms

Wallenberg syndrome 3

Ataxic gait 4

Sensory disturbance 3

Cranial nerve palsy 1

Vertigo 4

Nystagmus 2

Transient hemiparesis 1

NIHSS: National Institute of Health Stroke Scale; TIA: transient ischemic

attack.
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while the patients were awake (19/28, 68%), some
patients developed headache while sleeping and were
woken up by the pain (5/28, 18%). On the other
hand, the time of onset of the pain in the remaining
nine patients was unknown (Figure 5C). Twenty-eight
of 37 patients took painkillers. The number of patients
who responded to painkillers was almost the same as
those who did not experience a response (effective: 13/
28, 46%, ineffective: 15/28, 54%) (Figure 6A).
Although 18 of 37 patients (49%) had a previous his-
tory of headache, 15 of them (83%) answered that the
present headache was different from their previous
headache (Figure 6B).

Comparison of headache characteristics between
headache type and ischemic type IC-VAD

Comparison of headache characteristics between head-
ache type and ischemic type IC-VAD (Table 3) indi-
cated that the headache was significantly more severe
in headache type than ischemic type IC-VAD, based on
NRS scores and the rating of this being the worst head-
ache ever experienced by the patient (p¼ 0.01). More
patients with ischemic type IC-VAD had concomitant
clinical symptoms as compared to those with headache
type IC-VAD (p¼ 0.03). Patients with ischemic type
IC-VAD also more often had nausea or vomiting as
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Figure 6. Results of the questionnaire: (A) Q12 and 13; (B) Q14 and 15; (C) patient scores in our scoring system based on the

headache characteristics demonstrated by our patients.

Table 3. Comparison of the characteristics of the headache

between the two types of unruptured intracranial vertebral

artery dissection.

Headache

type

(n¼ 24)

Ischemic

type

(n¼ 13) p-value

Age 49.5� 9.1 46.3� 8.1 0.29a

Sex (M:F) 14:10 9:4 0.51b

Headache in the

occipitonuchal region

22 (92%) 11 (85%) 0.24b

Acute onset 17 (71%) 9 (69%) 0.91b

Unilateral headache 18 (75%) 12 (92%) 0.19b

Ipsilateral to the IC-VAD 15 (63%) 9 (69%) 0.57b

Pulsatile headache 18 (75%) 8 (62%) 0.39b

Headache intensity (NRS) 7.8� 3.8 5.9� 6.9 0.01a

Worst headache ever 19 (79%) 5 (38%) 0.01b

Pain aggravating factors 9 (38%) 6 (46%) 0.6b

Nausea or vomiting 4 (17%) 6 (46%) 0.053b

Headache while sleeping 2/16 (13%) 3/12 (25%) 0.39b

Concomitant clinical

symptoms

17 (71%) 13 (100%) 0.03b

Effect of painkiller 9/20 (45%) 4/8 (50%) 0.81b

Duration of headache 0.77c

few days 9 5

1 week 7 3

few weeks 4 3

(continued)
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compared to those with headache type IC-VAD,
although the difference was statistically insignificant.
There were no differences in age, sex, other headache
characteristics, or history of headache between the two
types of IC-VAD.

Validation of the consistency of previous
diagnostic criteria for intracranial artery
dissection by comparing them with our results

Table 4 summarizes the diagnostic criteria in the
ICHD-3 beta and Clinical Practice Guideline for
Chronic Headache 2013, which showed consistency
with the criteria in our study (17,18). Our results com-
pletely satisfied the comprehensive diagnostic criteria of
the ICHD-3 beta. Among the required criteria, dur-
ation showed the highest consistency (97%). Other
required criteria, such as pain intensity and location,
were fulfilled in approximately 70% of our patients.
However, the mode of onset criterion was not fulfilled
by any of our patients (0%). On the other hand, the
comprehensive headache characteristics in the Clinical
Practice Guideline for Chronic Headache 2013 were
fulfilled by 35% of the patients. However, location
and duration criteria were fulfilled by 89% and 97%
of our patients.

Scoring system for diagnosis of the headache
of unruptured IC-VAD

Based on our indicated headache characteristics, a scor-
ing system for diagnosis of the headache was devised,
as shown in Table 5. The results are shown in
Figure 6C. None of the patients had scores of 0–2,
while scores of over 4 points were seen in 95% of the
patients.

Discussion

Recently, the detection and diagnosis of
unruptured IC-VAD has increased due to

advancements in MRI (19,20). A Japanese nationwide
study on IC-VAD reported that unruptured IC-VAD
accounted for 69.5% of IC-VAD cases (14). In that
study, among the unruptured IC-VAD, 47.6% of
cases were of the ischemic type and 52.4% of cases
were of the headache type. In ischemic type IC-VAD,
56.9% of the cases presented with headache (14). Thus,
the majority of unruptured IC-VAD cases experience
headaches.

Pain caused by cervicocephalic arterial dissection is
thought to be referred pain associated with the nerves
innervating the vessels (9,18). The sites of headache and
neck pain differ depending on the dissected vessels.
In dissections in the vertebro-basilar arterial system,
unilateral cervical pain and occipital pain are frequent.
These pains can be triggered by stimulation of
the artery. Nichols et al. (21) reported that balloon
angioplasty in the vertebro-basilar arterial system
caused localized ipsilateral occipital and posterior cer-
vical pain. Hence, headache in the occipitonuchal

Table 4. Diagnostic criteria in the ICHD-3 beta and Clinical

Practice Guideline for Chronic Headache 2013 and their con-

sistency relative to the criteria in our study.

Criteria Consistency

ICHD-3 beta

Evidence of causation is demonstrated

by the presence of at least two of the

following:

100% (37/37)

1. Headache has developed in close

temporal relation to other symp-

toms and/or clinical signs of intra-

cranial dissection, or has led to the

diagnosis of intracranial dissection

100% (37/37)

2. Headache resolves within 1 month of

its onset

97% (36/37)

3. Headache has either or both of the

following characteristics:

73% (27/37)

a) sudden or thunderclap onset 0% (0/37)

b) severe intensity 73% (27/37)

4. Headache is unilateral and ipsilateral

to the dissection

65% (24/37)

Clinical Practice Guideline for Chronic

Headache 2013

1. Headache is new, acute onset

headache, with facial or neck pain,

usually unilateral (ipsilateral to

dissection), and severe

35% (13/37)

2. The pain is mostly localized to the

back of the head or the neck

89% (33/37)

3. The pain is persistent, but resolves

within 1 month

97% (36/37)

ICHD-3 beta: The International Classification of Headache Disorders,

3rd edition (beta version).

Table 3. Continued.

Headache

type

(n¼ 24)

Ischemic

type

(n¼ 13) p-value

1 month 3 1

over 1 month 1 0

unknown 0 1

History of headache 11 (46%) 6 (46%) 0.98b

IC-VAD: intracranial vertebral artery dissection; NRS: Numerical Rating

Scale.
aStudent’s t-test; bchi-squared test for independence; cMann–Whitney

U-test.
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region is considered as the major clinical symptom of
IC-VAD.

Characteristics of unruptured
IC-VAD-related headache

Our study showed that the characteristics of headache
due to unruptured IC-VAD are as described below:
(i) presenting in the occipitonuchal region (89%);
(ii) unilateral (81%); (iii) pulsatile (70%); (iv) of acute
onset (70%); (v) severe (73%); (vi) with no associated
nausea or vomiting (73%); and (vii) with the presence
of concomitant clinical symptoms (81%). Further, the
headache resolved within 1 month of its onset in
almost all our patients. Several previous reports have
investigated the characteristics of headache due to
unruptured IC-VAD (6,9,10). Their results almost com-
pletely corresponded with our results in terms of the
headache characteristics. Kim et al. (6) reported that
headache that is exacerbated or attenuated by head
motion or a specific head position is a specific feature
of extracranial VAD. However, this feature is not
described in other reports, including in the ICHD-3
beta. Our results showed that 15 patients (40%) had
factors that aggravated the pain. Although body
motion exacerbated the headache in 10 patients, the
headache was not exacerbated by head motion in any
of our patients.

On the other hand, in our study, 30 patients (81%)
had concomitant clinical symptoms when the
headache occurred. This feature has not been described
in previous reports. Since IC-VAD can cause
ischemia in the posterior circulation, ischemic symp-
toms, such as visual disturbances, vertigo, ataxia,
and sensory disturbances, can accompany the head-
ache. However, the associated clinical symptoms
in this study were unlikely to have been ischemic
symptoms. Although the mechanisms of these clinical
symptoms are unclear, asking patients about these
symptoms might aid in the diagnosis of unruptured
IC-VAD.

Differences in headache characteristics between
the two types of unruptured IC-VAD

Our results showed that intensity of the headache in
headache type IC-VAD was significantly more severe
than in the ischemic type. Moreover, the number of
patients describing the headache as the worst they
had ever felt was significantly more in the headache
type IC-VAD than in the ischemic type. Since headache
intensity was measured by the patient’s subjective
assessment, concomitant ischemic symptoms might
have masked the headache intensity in patients with
ischemic type IC-VAD. On the other hand,

concomitant clinical symptoms other than ischemic
symptoms were observed significantly more often in
patients with ischemic type than in headache type
IC-VAD. However, over 70% of patients with head-
ache type IC-VAD also showed concomitant clin-
ical symptoms. Hence, the presence of concomitant
clinical symptoms is a common characteristic in both
types of dissection, despite the statistically significant
difference.

Validation of the consistency of previous
diagnostic criteria of intracranial artery
dissection by comparing them with our results

The headache characteristics of unruptured IC-VAD
shown by us corresponded mostly with those shown
in ICHD-3 beta; each criterion of duration, intensity,
and laterality was satisfied in over 65% of our patients.
However, the mode of onset criteria may be controver-
sial. In ICHD-3 beta, the mode of headache onset is
described as ‘sudden or thunderclap onset’ (17). On the
other hand, in the Clinical Practice Guideline for
Chronic Headache 2013, ‘acute onset headache’ is
cited as being characteristic (18). This raises the ques-
tion as to whether the major mode of onset is ‘sudden’
or ‘acute’. Strictly speaking, ‘sudden onset headache’
means head pain reaching maximal intensity within sec-
onds to a minute. On the other hand, ‘acute onset head-
ache’ means head pain reaching maximal intensity
within a few to several tens of minutes. Our results
showed that 70% of the patients had acute onset head-
ache. Maruyama et al. (9) also reported that 80% of
their patients had acute onset headache. Kim et al. (6),
who also validated the ICHD-3 beta criteria, showed
low consistency in mode of onset criteria (7.1%). Their
results showed that the headache in most patients had
an acute onset (79%), and they suggested that inclusion
of ‘acute onset’ should be considered to achieve better
criteria performance. Strictly speaking, ‘acute’ and
‘sudden’ onset represents a different time course.

Table 5. Our headache scoring system.

Headache characteristic Score

1. Headache in the occipitonuchal region 1

2. Unilateral headache 1

3. Pulsatile headache 1

4. Acute or sudden onset headache 1

5. Severe headache 1

6. Headache without nausea or vomiting 1

7. Headache with concomitant clinical

symptoms, such as irritated eyes,

dizziness, transient dysesthesia,

listlessness, fever, or neck stiffness

1

Matsumoto et al. 9



However, the fine distinction between ‘acute’ and
‘sudden’ onset may make its differentiation based
only on medical interviews difficult. If the question
regarding mode of onset focuses on whether the onset
was gradual or not, the description ‘acute or sudden
onset’ may be suitable. Hence, we also suggest includ-
ing ‘acute or sudden onset’ in the criteria.

In the Clinical Practice Guideline for Chronic
Headache 2013, mode of onset, laterality, and pain
intensity are combined as general headache character-
istics (18). However, location and duration are inde-
pendent characteristics. Our results showed that only
35% of our IC-VAD cases satisfied these general head-
ache characteristics. However, the characteristics of
location and duration were satisfied by 89% and 97%
of the patients. When the general headache character-
istics were considered separately, the criteria of mode of
onset, laterality, and pain intensity were satisfied
by 70%, 65%, and 73% of IC-VAD cases. Hence,
our results indicate that the description of headache
characteristics should probably be subdivided to
increase the accuracy of the diagnostic criteria like
ICHD-3 beta.

Differentiation of IC-VAD headache from
primary headaches

It is very important to differentiate headache due to
IC-VAD from primary headaches such as migraine,
tension-type headache or cluster headache (6,17). In
general, severe and unusually persistent occipitonuchal
pain is suggestive of intracranial VAD. However, head-
ache due to IC-VAD without neurological signs are
often misdiagnosed as tension-type headache because
tension-type headaches commonly occur in posterior
locations (6,15). Severe and pulsatile headache in the
occipitonuchal region may be misdiagnosed as atypical
migraine. Our results showed that some patients had
headache in the temporal region or face. In such
cases, physicians may suspect migraine or cluster head-
ache. Moreover, the diagnosis is even more difficult
when patients with a past history of headache develop

IC-VAD headache, since, in such cases, physicians may
suspect recurrence of the past headache. In fact, there
are some reports of difficulty in the diagnosis due to this
reason (22,23). However, our results showed that
IC-VAD-related headache was different from the pre-
vious headache in most patients (83%). This may be
helpful in the diagnosis. Based on our indicated head-
ache characteristics, we attempted to establish a scoring
system for diagnosis of the headache. In the current
study, none of the patients had scores of 0–2, while
scores of over 4 points were seen in 95% of the patients.
Hence, a score of over 4 points on this scoring system
may enable the diagnosis of IC-VAD.

Limitations

This study has some limitations. First, our study
involved only a small number of subjects; hence, our
findings regarding headache characteristics need to be
validated in a larger study. Therefore, we cannot give
definitive suggestions for improvement of the ICHD-3
beta, which has been established after much research.
Second, because this study covered a long time span,
there is a possibility of recall bias. Third, although we
suggested a scoring system for the diagnosis, we did not
prove its accuracy. The scoring system needs to be
tested in a non IC-VAD group with primary headache.
Finally, investigation of the sensitivity and specificity of
this scoring system using a prospective study is needed.

Conclusion

Our results identified seven headache characteristics in
patients with IC-VAD. These headache characteristics
almost completely corresponded with those shown in
ICHD-3 beta and the Clinical Practice Guideline
for Chronic Headache 2013. However, headache with
concomitant clinical symptoms that are distinct from
ischemic symptoms and headache without nausea or
vomiting are not described in these previous tools.
We believe that the headache characteristics shown in
this study may be helpful in the diagnosis of IC-VAD.

Clinical implications

. We clarified the characteristics of intracranial vertebral artery dissection (IC-VAD)-related headache using
our original self-administered questionnaire.

. Our results identified the following seven headache characteristics in patients with IC-VAD: occurring in the
occipitonuchal region, unilateral, pulsatile, of acute onset, severe, without nausea or vomiting, and with
concomitant clinical symptoms unrelated to ischemia.

. Based on our evaluation, the presence of four or more of these characteristics may suggest the existence of
IC-VAD.
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