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Background: Unruptured vertebral artery dissection (VAD) that causes ischemic infarction may require anticoagulant thera-
py or other treatments. However, anticoagulation therapy is not recommended for patients without ischemic
infarction. To date, there has been no research on the imaging characteristics of patients with ischemic hypo-
perfusion that have a negative routine MRI scan.

Material/Methods: Patients with suspected VAD were recruited between June 2015 and June 2020 in order to perform high-res-
olution magnetic resonance imaging (HR-MRI). In total, 26 patients with negative MRI routine scans that un-
derwent arterial spin labeling (ASL) examination were included in the study. The patients were divided into the
hypoperfusion group and normal group based on whether hypoperfusion was found in ASL. The clinical fea-
tures and HR-MRI features between these 2 groups were analyzed.

Results: There were no statistical differences between the hypoperfusion group and normal group based on the pa-
tient’s clinical characteristics (P>0.05). According to imaging characteristics between the 2 groups, the effective
lumen index and the vertebrobasilar artery minimum angle were statistically significant (P<0.001). Therefore,
a vertebrobasilar artery minimum angle <90° was negatively correlated to the posterior circulation ischemia
hypoperfusion, with a correlation coefficient of -0.686. The effective lumen index was also negatively correlat-
ed to the posterior circulation ischemia hypoperfusion, with a correlation coefficient of -0.671. However, the
location of the dissection and other HR-MRI characteristics were not statistically significant between these 2
groups (P>0.05).

Conclusions: The hypoperfusion of posterior circulation ischemia caused by VAD is related to the effective lumen index, as
well as the vertebrobasilar artery minimum angle.
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Background

Arterial dissection refers to the intramural hematoma caused
by a tear of the vascular intima or a rupture of the nourishing
blood vessel, which is located either under the intima or ad-
ventitia. The former can lead to a secondary onset of vascu-
lar stenosis and occlusion, while the latter can easily cause lu-
men dilation [1]. Cervicocerebral artery dissection (CAD) is an
important cause of ischemic stroke among young and middle-
aged people in Asia [2]. Owing to a lack of specificity of clin-
ical manifestations, a diagnosis of arterial dissection largely
depends on imaging examination. Despite the fact that dig-
ital subtraction angiography (DSA) is regarded as the criteri-
on standard for diagnosing intracranial vascular disease, the
condition of the vessel wall itself cannot be observed. Hence,
its diagnostic value for artery dissection with a normal lumen
or non-specific stenosis or occlusion is limited [3]. Based on
this, researchers recommend the application of arterial wall
combined with luminal imaging technology to diagnose arte-
rial dissection, and have pointed out that the diagnosis of dis-
section disease requires evidence of intramural hematoma or
characteristics of dynamic imaging changes [4,5]. As a multi-
parameter imaging sequence with ideal tissue contrast and
spatial resolution, high-resolution magnetic resonance imag-
ing (HR-MRI) is not only able to obtain luminal morphology in-
formation, but more importantly, the characteristic intramu-
ral hematoma, intimal flap, and double-lumen sign caused by
arterial dissection can be directly visualized through wall im-
aging [6,7]. Therefore, HR-MRI is recommended as the first
choice for diagnosing arterial dissection [4,8].

The specific etiology of CAD is currently unknown. The sus-
ceptibility factors based on epidemiology include hyperten-
sion, migraine, history of trauma, and recent infection [9]. In
recent years, an increasing number of studies have conclud-
ed that most dissections tend to have a benign course. It has
been recommended that patients with milder symptoms of un-
ruptured dissection should be treated conservatively first and
then followed up with imaging on a regular basis. Conservative
treatment includes observation of mild symptoms or symp-
tomatic treatment, treatment of acute stroke, and preventive
treatment of recurrent ischemic stroke. According to the liter-
ature, for patients with ischemic symptoms without evidence
of intracranial ischemia, the use of antiplatelet drugs or anti-
coagulants is controversial. Although these drugs can effec-
tively prevent thrombotic occlusion or distal emboli, they can
promote progression of dissection, which exacerbates isch-
emic symptoms and can cause rupture of aneurysm [10]. In
some patients, despite the fact that MRI routine scans show
normal manifestations, it does not necessarily mean that there
is no intracranial ischemia focus in the brain. Arterial spin la-
beling (ASL) is a perfusion technique that does not require a
contrast agent. It uses its own intravascular water molecules

Zhang Y. et al:
HR-MRI imaging characteristics of vertebral artery dissection
© Med Sci Monit, 2021; 27: €929445

as an endogenous tracer, which can non-invasively and safely
assess brain tissue blood perfusion, and can more objective-
ly display intracranial ischemia than conventional MRI scans.
At present, this technology has been widely used to assess
blood perfusion in cerebrovascular and tumor diseases. Some
patients have ischemia hypoperfusion but MRI plain scan can
still be normal and there has not been a research report on
how to treat these patients. Among CAD, vertebral artery dis-
section (VAD) is the most common. This study attempted to
analyze the clinical and vascular wall morphological charac-
teristics of patients with VAD who were negative on MRI rou-
tine scan but may show ischemic hypoperfusion in order to
explore meaningful indicators that can guide the clinical treat-
ments in a correct and individualized manner.

Material and Methods

Research Subjects

This study protocol was approved by the Ethics Committee of
our hospital (201506002). All patients included in the study
signed informed consent prior to undergoing HR-MRI examina-
tion. From June 2015 to June 2020, patients ages 18-50 years
old with suspected CAD were consecutively recruited from the
Department of Neurosurgery at our hospital. The baseline clin-
ical data of patients, including sex, age, hypertension, smok-
ing history, clinical manifestations, and time of onset, were
recorded. After diagnosis, all patients underwent anticoagu-
lation therapy or symptomatic conservative treatment based
on imaging manifestations and clinical symptoms. The follow-
up visit for recovery was carried out 1 month after treatment.

Specific inclusion criteria included:

1. The patient was age 18-50 years old.

2.The patient presented with headache, neck tear-like pain,
and other clinical symptoms of suspected VAD.

3. MRI routine scan was negative.

4. Completed HR-MRI and ASL.

Exclusion criteria included:

1. HR-MRI found vertebral basilar artery plaque or vasculitis,
vasospasm and other arterial stenosis diseases.

2. Treated VAD, bilateral dissection, or dissection with other
arteries.

3. Patients who had undergone HR-MRI for more than 7 days.

4. Patients with blurred image which cannot meet the diagno-
sis requirements.

Image Inspection

The all-digital magnetic resonance scanner (Philips Ingenia 3.0T)
was used for scanning. Patients were required to keep their
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head still during the scan. All patients underwent head MRI
plain scan and three-dimensional time-of-flight (3D-TOF) MRA
first. Patients who were negative on the MRI plain scan under-
went 3D-ASL. Two phases (PLD 1.5s and PLD 2.5s) of 3D-ASL
were acquired. According to the original axial image of 3D-TOF-
MRA, the location was conducted along the long axis of the
blood vessel, and the coronal scan of HR-MRI was carried out
at a thickness of 1 mm. The scanning sequence and parameters
of HR-MRI included: (1) TIWI VISTA, TR/TE 800 ms/70 ms, FOV
160 mmx160 mm, thickness 1 mm, matrix 272x271; (2) T2WI
VISTA, TR/TE 1800 ms/236 ms, FOV 160 mmx160mm, thickness
1 mm, matrix 276x271. TIWI VISTA coronal scanning was ad-
opted for enhanced sequences, with an intravenous injection
of 10% Gd.DTPA. A dose of 0.2 ml/kg body weight was used,
and the flow rate of manual injection into the median cubital
vein was approximately 1.5-3 ml/s. At 5 min after injection,
the enhanced scanning was carried out and the catheter was
flushed using 50 ml of normal saline.

Diagnostic Criteria for VAD

HR-MRI showed indications of intra-vertebral artery hematoma
(high signal of the crescent around the artery on T1WI), intimal
flap, or double-lumen signs, all of which suggest VAD [11-13].

HR-MRI images of each patient were analyzed and diagnosed
by 2 independent neuroradiologists with substantial experi-
ence in analysis. Both neuroradiologists were blinded to pa-
tient clinical information. When encountering divergent diag-
noses for the same patient, the final decision was made after
consultation with the entire imaging department.

The Likert scale [14] was used to classify image quality, and
the image was scored from 1 to 5 points. Images with a score
<3 points were discarded. The scoring standards included:

a) 5 points. The image was very clear without the presence
of any artifacts. The boundary of the lumen and vessel
wall, as well as the periphery of the vessel wall, was clear-
ly distinguishable.

b) 4 points. The image was clear with few image artifacts. The
boundaries of the lumen and the vessel wall, and periph-
ery of the vessel wall were clearly distinguishable.

¢) 3 points. The image was generally clear with artifacts and
boundary of the lumen and vessel wall. The periphery of
the vessel wall was not clearly displayed.

d) 2 points. The image quality was poor with too many arti-

facts. The boundary between lumen and vessel wall was

still distinguishable, while outer circumference of the ves-
sel wall was blurred.

1 point. The image quality was very poor. The lumen and

the vessel wall boundary, and the vessel wall periphery

were all blurred.
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Relevant Clinical Risk Factors and Research Index
Definitions

The demographic characteristics, vascular-related risk factors,
and clinical manifestations of enrolled patients were collect-
ed. The risk factors include:

1. Essential hypertension, which is defined as systolic blood
pressure >140 mmHg and/or diastolic blood pressure >90
mmHg, or taking antihypertensive drugs.

2. Diabetes, which is defined as fasting blood glucose >7.0
mmol/L, blood glucose 2 h after meal >11.1 mmol/L, or re-
ceiving hypoglycemic therapy.

3. Hypercholesterolemia, which is defined as total cholesterol
value >5.20 mmol/L or taking cholesterol-lowering drugs.

4. Smoking history, including smoking >1 cigarette per day
for a duration of >3 months, unless smoking was stopped
for >2 years.

5. Drinking history, defines as consumption of alcohol >100
grams per day for more than 2 years.

6. Recent history of infection, including any infections that
occurred within 1 month prior to enrollment, including in-
fections of respiratory tract and digestive system.

7. History of minor trauma, including neck massage, ball
games, sports, roller coasters, childbirth, coughing, and
sneezing.

8. Angle of basilar arterial curvature (Figure 1A), designed as
the angle formed by the 2 sides of the basilar arterial cur-
vature toward the midline.

9. The minimum bending angle of the distal intracranial seg-
ment of the vertebral basilar artery of the dissection lesion
(hereinafter referred to as vertebrobasilar artery minimum
angle). We took the minimum angle of the distal basilar ar-
tery or the V4 segment of the vertebral artery in the dis-
section lesion (Figure 1B). The bending angle of the bas-
ilar artery is the same as above, while the bending angle
of the vertebral artery V4 segment is the minimum angle
that could be formed using 2 sides of the vertebral artery
V4 segment of the distal segment of the dissection disease.

10. The effective lumen index is calculated by the inner diam-
eter of the lumen at the narrowest part of the dissection/
the inner diameter of the normal lumen at the proximal
end of the heart.

11. ASL hypoperfusion, including when PLD=1.5s, compared
to the contralateral side, the perfusion signal in the pos-
terior circulation area on the affected side was reduced,
which was diagnosed as hypoperfusion.

Statistical Analysis

Data analysis was performed using the SPSS16.0 software.
Depending on whether hypoperfusion occurred in ASL, VAD
was divided into either the ASL hypoperfusion or the normal
group. Measurement data presented normal distribution, which
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Figure 1. (A) is a schematic diagram to measure the bending angle of the basilar artery. The arrow indicates the angle formed by 2
sides of the basilar artery curvature toward the midline. (B) is a schematic diagram to measure the vertebrobasilar artery
minimum angle. Take the smallest angle of the distal base artery or the V4 segment of the vertebral artery in the dissection
lesion. The vertebral-basal artery at the distal end of the dissection lesion formed 2 angles, which were the basilar artery
bending angle and the vertebral artery bending angle. The vertebral artery angle was 85°, while the basilar artery bending
angle was 135°. Therefore, the vertebrobasilar artery minimum angle was 85°.

Figure 2. The left vertebral artery V4 proximal dissection images of a 45-year-old male patient with dizziness for 3 days. (A) Is an MRA
image. It can be seen that the vertebrobasilar artery minimum angle in this case is the basilar artery bending angle, which
was measured to be approximately 135°. (B) Is a T1 VISTA scan image, which shows an eccentric crescent-shaped high signal
at the proximal end of the left vertebral artery. (C) Is a punctate enhancement of the vessel wall after TIVSTA-enhancement.
(D) Is an ASL image, and the manifestation of hypoperfusion in posterior circulation area on both sides is invisible.

was expressed as mean+SD. The independent-samples t test
was used to compare 2 groups. The description of count data
was expressed using number of cases, and comparison of in-
dicators, such as history of hypertension and smoking history,
between 2 groups was performed using % test or Fisher exact
test. Pearson analysis was employed when correlation of quan-
titative data indicated normal distribution, while Spearman
analysis was used when non-normal distribution occurred.
The Spearman correlation analysis was adopted for rank vari-
ables use. We used a=0.05 as the test level, and P<0.05 was
considered as statistical significance.

Results

Baseline Data Analysis of Patients with Dissection

In total, 97 patients with suspected head and neck dissection
due to clinical symptoms underwent HR-MRI imaging. Among
them, 68 patients were diagnosed as VAD by HR-MRI, while
58 confirmed patients were unilateral VAD. Additionally, 31 pa-
tients were examined within 7 days of onset, among which 27
were negative on MRI routine scan. One patient had poor coor-
dination during examination, and showed movement artifacts.
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Figure 3. The right vertebral artery V4 proximal dissection images of a 40-year-old female patient with dizziness and instable walking
for 6 hours. (A) Is an MRA image. It can be seen that the vertebrobasilar artery minimum angle in this case is the basilar
artery bending angle, which is measured to be approximately 75°. (B) Is a T1 VISTA scan image, showing eccentric crescent-
shaped high signal at the proximal end of the right vertebral artery. (C) Shows no enhancement of vessel wall after T1 VISTA-
enhancement. (D) Is an ASL image, and the right cerebellar hemisphere shows hypoperfusion.

Since their Likert scale score was 3, they did not meet the di-
agnostic requirements. Therefore, a total of 26 patients were
included in the study.

Among these 26 patients (14 females, 12 males), 17 patients
had normal ASL (Figure 2), while 9 patients had hypoperfu-
sion with ASL (Figure 3). The baseline data of 26 patients with
VAD are shown in Table 1. There was no statistically significant
difference between the hypoperfusion and normal group with
regards to sex, age, BMI, hypertension, and drinking history.

Analysis of HR-MRI Imaging Indexes of Patients with
Dissection

The differences in HR-MRI imaging characteristics of 26 pa-
tients with VAD between the 2 groups are shown in Table 2.
We found that the vertebrobasilar artery minimum angle was
significantly smaller in the hypoperfusion group compared to
the normal group (P<0.001). The differences between the 2
groups were statistically significant, which indicated a negative
correlation and a correlation coefficient r=-0.686. The verte-
brobasilar artery minimum angle less than 90° was more like-
ly to cause posterior circulation hypoperfusion. The effective
lumen index in the hypoperfusion group was lower compared
to the normal group, and differences between the 2 groups
were statistically significant (P<0.001), but with a negative
correlation. The correlation coefficient was r=-0671. However,
there were no significant differences with regards to location
of dissection, basilar artery curvature, hematoma distribution,
enhancement, and other characteristics among the 2 groups.

Treatment and Follow-up of Patients with Dissection

Overall, there were 9 cases of hypoperfusion in 26 patients
with ASL. Additionally, 2 patients progressed to cerebral in-
farction due to a worsening of symptoms within 3 days af-
ter the examination, and were treated using antiplatelet and

statins therapy. The other 7 cases were treated with antiplate-
let therapy alone. Finally, 17 patients who showed negative
signs of perfusion were treated conservatively and symptom-
atically, and their symptoms were significantly relieved at 1
month of follow-up.

Discussion

In this study, we discuss the characteristics of young and mid-
dle-aged patients with VAD who only show low perfusion but
have negative MRI routine scan. We found no differences in
clinical baseline data of patients in the hypoperfusion group
and the normal group. In addition, with regards to the imag-
ing characteristics of the lesion, we found that the bending
angle of the basilar artery between the 2 groups was not sig-
nificantly different. However, the vertebrobasilar artery min-
imum angle was statistically different among the 2 groups.
Furthermore, when the bending angle was less than 90°, it
was negatively correlated with the hypoperfusion group, with
a correlation coefficient of -0.686. The smaller the angle, the
greater the chance of ischemia.

There are few studies on the bending angle of the vertebrobas-
ilar artery in VAD patients. Previous researchers [15-18] have
found that vertebrobasilar dysplasia was related to VAD and
posterior circulation ischemia according to research on verte-
brobasilar dysplasia. The reason included that the bending of
blood vessels can easily cause blood retention, slow flow rate,
and cause insufficient blood supply to the distal end, and the
curved blood vessels can also cause high blood flow resis-
tance, which easily results in hypoperfusion infarction when the
blood pressure fluctuates or blood volume is insufficient. Under
physiological state, due to the existence of the compensato-
ry mechanism of human blood supply, the changes can cause
occurrence of non-obvious subjective symptoms. Nonetheless,
with increasing age, the occurrence of vascular diseases and
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Table 1. Clinical characteristics of VAD with negative MRI routine scan categorized into 2 groups.

Hypoperfusion group

Normal group

Characteristics (n=9) (n=17)

Age, y, mean+SD 39+4 38+7 3816 0.285
CSe Malen(® 5 (556) 7 @12 12 @62 0683
CBodymassindecn %) . o
"""" <skgm'  a@a e @3) 100688
"""" >25kgm:  5(56 1647 166l
Hypertensionn () 5 (556) 6 @53 11 (@23 0419
Hyperlpidemia,n %) 2 22 147 13 (500) 0097
Diabetes,n (%) 333 4 @35 7069 o066l
CSmokingn () 4 @8 12008 16 (615 0234
CDrinkingn ) 5 (s56) 12 (706) 17 (654) 0667
Migainen e 333 3 76) 6 231) o068
Minortrauma,n () 5 (556) 5 (949 10 (385 0234
Infection within 1 month of onset, n (%) 2 @22 2 118) 454 o0so1
Clinical symptoms, n %) o3y
"""" Dizziness,n %) 8 @9 17 9@y
"""" Headache and neck pain,n (%) 1.1y 6653 7@

degenerative diseases, and coupled with a decline of the body’s
compensatory ability, different degrees of cerebral ischemia
symptoms can occur [19]. Kim et al [20] studied the influence
of the morphological characteristics of the vertebrobasilar ar-
tery on the prognosis of VAD and concluded that patients with
unruptured VADs who possess less BA (basilar artery) bend-
ing, a smaller VUBA (vertebral-union-basilar angle) and VUVA
(vertebral-union-vertebral angle) could have a better progno-
sis compared with those without such features. They speculate
that enlargement of the VUBA, VUVA, proximity of the dissec-
tion to the BA, and BA bending could cause changes in blood
inflow and VA shear stress. These changes could heighten the
vulnerability of the VA, thus affecting vascular healing. Although
the definitions of the specific vertebrobasilar artery bending
angles they studied are different and the purpose of the re-
search is also different, their research principles are similar to
this research. However, these studies include elderly patients
over the age of 50 years. The selected population in this study
included young and middle-aged people between 18 and 50
years old. Compared to the patients in the other studies, the
relative vascular condition in this study is better, with a lower
incidence of vascular disease and degeneration. In this study,
the average bending angle of the basilar artery is 133°, with
the conclusion that the curvature of VAD is related to the basi-
lar artery, which is consistent with results of many researchers.

However, no statistically significant difference was found be-
tween the 2 groups. The primary reason may be that the bas-
ilar artery curvature is a predisposing factor of dissection, and
is not necessarily a cause for ischemia, although ischemia is
also correlated to the angle of basilar artery curvatures. Among
the 26 cases analyzed in this study, the basilar artery curvature
grade was small, with a few cases showing a basilar artery cur-
vature angle of less than 90°. However, in this study, the verte-
brobasilar artery minimum angle was related to hypoperfusion
ischemia. Our analysis indicates 2 reasons for this. First, if the
dissection is located in the proximal segment of V1-3 or V4,
the vertebrobasilar artery minimum angle is selected according
to the minimum angle of the bending angle between basilar
artery and the V4 segment of the vertebral artery. Therefore,
the angle is more likely to be lower than 90°. Second, in this
ischemic hypoperfusion group, the proportion of vertebrobas-
ilar artery minimum angle less than 90° was 8/9. Obviously,
the proportion of bending angles lower than 90° was greater.
The greater the bending angle, the easier the change of blood
flow form, which can eventually form a vortex and cause a de-
crease in blood flow speed. Since the curved inner wall has low
wall shear stress and high blood flow resistance, when blood
pressure fluctuates or blood volume is insufficient, the blood
supply disorder occurred in the posterior circulatory system to
form hypoperfusion or even infarction [21].
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Table 2. Comparison of HR-MR characteristics of the 2 groups with VAD.

Characteristics

group (n=9)

Hypoperfusion

Normal group

(n=17) P value

Dissected side, n (%) 0.586
"""" ntracranial 3 (33 9 (529 12 (462
"""" Eracanal 5 (556 6 (53 1 @23
intracranial and extracranial 1y 2 aiy 3 o)
 Vertebrobasilar artery minimum angle (), meansSD 86110 132428 15633 woo1
Vertebrobasilar artery minimum angle <90°, n (%) 8 (88.9) 3 (17.6) 11 (42.3) 0.001
Basilar artery bending angle (%, meantSD  131x23 135829 - 13327 0061
Basilar artery bending angle <90°,n (%) 3 (@33 1 59 4 (54 0192
Intravertebral artery hematoma side,n %) o755
"""" outsde 2 (22 6 @3 8 @8
"""" nside 4 @aa 7 @2 1 @3
"""" Both (spira) 3 (33 4 (85 7 @69
Effective lumen index, meantSD  019+007  031:006 027009 woo1
Lumen morphology,n %) . ooy
"""" Stnoss 3 (33 10 (88 13 (500
"""" Stenosis with dilaion 5 (556) 5 (94 10 (8%
"""" Diation 1) 2 @18 3 @
Enhancementtype,n %) . oaxsg
"""" Noenhancement ~1.Qa1) o (©  1G8%
"""" Punctate enhancement 5 (556) 13 (765 18 (92)
"""" Diffuse enhancement 3 (333 4 (35 7 (69

Studies have indicated that the blood flow velocity is propor-
tional to the 4th power of the vessel radius [22], indicating that
blood flow velocity is slow when the vessel lumen is narrow. As
the dissection mostly occurs in the endothelium, blood enters
between the intima and the medium, and then coagulates rap-
idly [23], leading to different degrees of stenosis of the lumen.
In this study, we found that the difference in effective lumen
index was statistically significant between the hypoperfusion
and the normal group. The effective lumen index was small-
er in the ischemia hypoperfusion group, which was negatively
correlated. We found that because the effective inner diameter
of the lumen was smaller, the blood flow of the affected ver-
tebral artery was lower, and the lower blood flow into the pos-
terior circulation tissue was dominated by the patient’s verte-
bral artery per unit time, leading to hypoperfusion in ASL. Even
in extreme cases, when the effective lumen index of the blood
vessel was as small as almost 0, it causes the vertebral artery
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on the affected side to collapse, leading to obstruction of the
ipsilateral blood vessel, and ultimately leading to appearance
of large-scale infarction on the same side of the dissection.

In addition, we found in this study that the occurrence of isch-
emia caused by dissection was not related to location or mor-
phology. Furthermore, among the 26 patients that underwent
enhanced vascular wall imaging, 25 had vascular wall enhance-
ment. Studies have shown that enhancement of the vascular
wall may be related to inflammation or repair response after oc-
currence of arterial dissection [24,25]. Finally, studies have sug-
gested that enhancement of the dissected vascular wall may
originate from slow blood flow of the false lumen or arterial
nourishment blood vessels [26]. We did not do a final pathologi-
cal study, and so we also agree with their speculation. However,
between the 2 groups, punctate enhancement and diffuse en-
hancement were not significantly different between the 2 groups,
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which indicates that enhancement and the enhancement type
of the dissection wall were not practically significant in distin-
guishing whether dissection had ischemic changes.

This study had some limitations. First, data from this study are
based on a single research center, which cannot represent all isch-
emic manifestations of VAD, leading to bias. Secondly, few cas-
es were included in the study, and risk factor prediction studies
could not be conducted; only simple correlation analysis could
be conducted. Hence, future multi-center and large-sample stud-
ies are needed. Third, as DSA is an invasive examination, none of
the patients underwent the criterion standard DSA examination.

Although this study has certain limitations, it still imparts im-
portant information. In patients with VAD, we need to pay par-
ticular attention to those patients with infarcts on MRI routine
scans, as they might actually have ischemia. Therefore, we be-
lieve that for those dissection patients with negative MRI rou-
tine scans, ASL should be carried out to determine whether it
is an actual ischemic disease. This is particularly true for pa-
tients with dissection lesions where the vertebrobasilar artery
minimum angle is less than 90° and the effective lumen index
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is small. Thus, it should be highly suspected that there is isch-
emic lesion in the cranium, which needs to be taken serious-
ly in order to optimize stroke prevention and perform treat-
ment through early management.

Conclusions

Posterior circulation ischemia in patients with VAD is related to
the vertebrobasilar artery minimum angle and effective lumen
index. For patients with a vertebrobasilar artery minimum angle
less than 90° and a small effective lumen index, the incidence
of ischemia is higher. It has been recommended that antiplate-
let therapy should be actively performed for strict control of
risk factors, and patients with worsening symptoms need fur-
ther antiplatelet and statins therapy or endovascular therapy.
However, patients without these manifestations and a nega-
tive ASL should be treated conservatively and symptomatically.
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