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Abstract Objective: Recently VA dissection has drawn
attention as a relatively common cause of stroke because of
the introduction of MRI as a diagnostic technique. Basiparallel
anatomic scanning (BPAS) was designed to visualize the sur-
face appearance of the vertebrobasilar artery within the cis-
tern. Volumetric isotropic TSE acquisition (VISTA) is a sort
of black blood imaging method to evaluate the arterial wall
and lumen. In this study, we aimed to evaluate the efficacy of
the new MRI modalities “BPAS and VISTA,” and to present
a retrospective analysis of our experience with the diagnosis.

Materials and methods: Between1995 and 2010, we experi-
enced 24 cases of VA dissection at our institution. In our cases,
we could obtain images of 15 in BPAS and VISTA in addition
to MRA. The mean age of the 15 patients (12 male and 3 female)
was 51 years old (range 18-80). Ten of fifteen patients presented
with ischemia, and 5/15 with only headache. There were no
cases of SAH. In BPAS, we evaluated dilatation of the external
diameter of the affected artery. We compared the findings in
BPAS with MRA to evaluate the discrepancy. In VISTA, we
evaluated its capability to distinguish intramural hematoma.

Result: Thirteen of fifteen patients presented with dilata-
tion of the external diameter on BPAS. By comparing the
findings in BPAS with MRA, we found a discrepancy in 8/15
cases (53%). We could detect intramural hematoma by using
VISTA in 9/15 cases (60%). Thirteen of fifteen patients
received follow-up MRI. Temporal change of the arterial
shape was confirmed in 7/13 cases (53.8%).

Conclusion: Dilatation of the external diameter was
shown highly frequently in VA dissections. In addition, a dis-
crepancy between BPAS and MRA as well as the intramural
hematoma on VISTA was found comparatively frequently.
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BPAS and VISTA are minimally invasive and useful methods
as screening tests.
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Introduction

VA dissection has recently drawn attention as a relatively
common cause of stroke because of the introduction of MRI
as a diagnostic technique. In neuroimaging of dissections,
confirming the arterial lumen abnormality was the old stan-
dard. Subsequently intramural hematoma was recognized as
the definitive finding [3, 5, 6]. In recent reports, much atten-
tion has been paid to the surface appearance of the affected
artery. According to the SCADS (Spontaneous Cervico-
cepharic Arterial Dissections Study) Japan criteria, in addi-
tion to findings of the arterial lumen and its temporal changes,
detecting dilatation of the external diameter combined with
narrowing or occlusion of the arterial lumen enabled to make
the diagnosis of dissection. Recently, we have often used the
new MRI modalities “BPAS and VISTA” for the diagnosis of
VA dissection. BPAS is a simple MR imaging technique to
visualize the surface appearance of the vertebrobasilar artery
within the cistern. It is useful to judge the condition of the
artery, whether it is dilatation, normal or hypoplasia. VISTA
is a sort of black blood imaging method. It is effective to
evaluate the arterial wall and lumen. In this study, we aimed
to evaluate the efficacy of the new MRI modalities “BPAS
and VISTA,” and to present a retrospective analysis of our
experience in the diagnosis.

Material and Methods

Between 1995 and 2010, we experienced 24 cases of VA
dissection at Fukuoka University Hospital. The diagnosis of
VA dissection was made based on characteristic features,
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which were demonstrated on both the conventional angiog-
raphy and MRI (pearl-and-string sign, string sign, tapered
occlusion, intimal flap and intramural hematoma on
T1-weighted image, dilatation of the extra-diameter on BPAS).
In the 24 patients, we could obtain the images of 15 on con-
ventional angiography, BPAS and VISTA in addition to
MRA. In BPAS, we evaluated dilatation of the external diam-
eter on the affected artery. We compared the findings in
BPAS with MRA to evaluate the discrepancy. In VISTA, we
evaluated its capability to distinguish intramural hematoma.

Patient Population

In our cases, we could obtain the images of 15 patients in
BPAS and VISTA in addition to MRA. The mean age of the
15 patients (12 male and 3 female) was 51 years old (range
18-80). Ten of fifteen patients presented with ischemia, and
5/15 with only headache. There were no cases of SAH. In
9 patients, the initial MRI was performed within 2 weeks
after the onsets.

MRI Protocol

MR imaging was performed with a 1.5-T unit (ACHIEVA;
Philips Medical Systems, Best, The Netherlands). Cranial MRA
was carried out using a 3D TOF technique. Imaging parameters
were 24.7/9.6 (TR/TE), 20° flip angle, 150x150-mm field
of view, 256 x 160 matrix, 140 sections with a 0.6-mm effective
thickness that resulted in the coverage of a volume of 84 mm in
the craniocaudal direction.

BPAS was performed in a 25-mm-thick coronal section
parallel to the clivus by using a fast spin-echo sequence.
The following imaging parameters were used: 3,000/800
(TR/TE), 150% 150-mm field of view, and 256 x 256 matrix.
Acquisition time was 2 min 24 s with our pulse sequence. We
added only the gray scale reversal in post-proceedings.

VISTA was performed as follows: the coronal 3D imag-
ing slab centered at the basilar artery was prescribed based
on the TOF angiogram (Fig. 1). Refocus control was set up
at a 60° angle. ECG triggering was not used. Imaging param-
eters included: 450/19 (TR/TE), turbo factor 20, 150x 150-mm
field of view, and a 224 x512 matrix. Acquisition time was
5 min 20 s.

Results

On the MRA, pearl-and-string sign was found in two patients,
pearl sign in two cases, string sign in four and occlusion in
seven. On the BPAS, all but two patients presented with
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Fig. 1 VISTA was performed as follows: coronal 3D imaging slab cen-
tered at the basilar artery was prescribed based on the TOF angiogram

dilatation of the external diameter of the affected artery. By
comparing the findings in BPAS with MRA, we could find
the discrepancy in 8/15 cases (53%). We could detect intra-
mural hematoma by using VISTA in 10/15 cases (66.7%).
Thirteen of fifteen patients received follow-up MRI. Tem-
poral change of arterial shape was confirmed in 7/13 patients
(53.8%). On the MRA, occlusive change was detected in one
patient, and improvement of the patency in three. On the
BPAS, the external dilatation had normalized in four patients.
On the VISTA, regression or change in the signal intensity
of the intramural hematoma was shown in seven patients
(Table 1).

Case 5: A 47-year-old male presented with sudden onset
of headache. MRA revealed a string sign, while VISTA
showed an intramural hematoma. In this case, we could iden-
tify a pseudolumen and narrowed true lumen on VISTA
(Fig. 2). He was treated conservatively and underwent fol-
low-up MRI 1 month and 3 months later. VISTA and MRA
revealed a normalized artery. On VISTA, the intramural
hematoma had regressed. On MRA, the arterial patency had
gradually improved. Besides, on BPAS, the external dilata-
tion had normalized (Fig. 3).

Case 12: The 34-year-old male presented with right
Wallenberg syndrome. MRA revealed the occlusion of
the right VA. VISTA presented an intramural hematoma at
the same position. Follow-up MRI was performed 2 and
6 months later. On BPAS, the external dilatation had
regressed (Fig. 4).

Case 7: A 46-year-old male presented with headache and
left cerebellar infarction. MRA revealed a string sign at the
left PICA. BPAS showed dilatation of the external diameter
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Table 1 Summary of diagnosis using BPAS and VISTA
Case No. Age, sex Presentation MRA BPAS VISTA Discrepancy Temporal
MRA and change of
BPAS arterial shape

1 50F Headache Occlusion Dilatation - + BPAS

2 53F Headache Pearl sign Dilatation - - -

3 52M Ischemia Pearl and string Dilatation - - -

4 64M Ischemia Occlusion Dilatation Intramural + -
hematoma

5 47T Headache String sign Dilatation Intramural + -
hematoma

6 80F Headache Pearl and string Dilatation Intramural + MRA, BPAS,
hematoma VISTA

7 46M Ischemia String sign Dilatation - - -

8 47TM Ischemia Occlusion Dilatation Intramural + VISTA
hematoma

9 59M Ischemia String sign Dilatation - + -

10 39M Headache Occlusion Dilatation Intramural + -
hematoma

11 18M Ischemia Occlusion Normal Intramural - -
hematoma

12 34M Ischemia Occlusion Dilatation Intramural + BPAS, VISTA
hematoma

13 50M Ischemia Oearl sign Dilatation Intramural - MRA, VISTA
hematoma

14 62M Ischemia Occlusion Normal Intramural - MRA, VISTA
hematoma

15 38M Ischemia String sign Normal Intramural - -
hematoma

Fig. 2 This 47-year-old male presented with sudden onset of headache. (a) MRA revealed a string sign (arrowhead), (b) VISTA showed an intra-
mural hematoma (white arrow). In this case, we could identify the pseudolumen and narrowed true lumen with VISTA
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Fig. 3 Initial MRI was performed 2 days after the onset (a), follow-up  On MRA, the arterial patency had gradually improved. Besides, the
MRI 1 month later (b), 3 months later (¢). VISTA and MRA revealed a  external dilatation had normalized on BPAS
normalized artery. On VISTA, the intramural hematoma had regressed.
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Fig. 4 This 34-year-old male presented with a right Wallenberg syn-  (large white arrow). (¢, d) Follow-up MRI was performed 2 and 6
drome. (a) MRA revealed the occlusion of the right VA (arrowhead). — months later. On BPAS, the external dilatation had regressed (small
(b) VISTA presented an intramural hematoma at the same position  white arrow)
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Fig. 5 This 46-year-old male presented with headache and left cer-
ebellar infarction. (a) MRA revealed a string sign at the left PICA
(large white arrow). (b) BPAS showed dilatation of external diameter

of the vertebral artery (small white arrow). (¢) VISTA indicated an
intramural hematoma at the same position (arrowhead)

Fig. 6 This 38-year-old male presented with headache and left cer-
ebellar infarction. (a) On the BPAS, we could not identify external
diameter of vertebral artery, despite our investigation. (b) On the MRA,

of the vertebral artery. VISTA indicated an intramural hema-
toma at the same position (Fig. 5).

Case 15: A 38-year-old male presented with headache
and left cerebellar infarction. On BPAS, we could not iden-
tify the external diameter of the vertebral artery, although our
investigation was possible. On MRA, the left vertebral artery
was shown in double contrast, which resulted in equivocal
findings. Only VISTA indicated an intramural hematoma at
the same position (Fig. 6).

the left vertebral artery was shown in double contrast, which resulted in
equivocal findings (small white arrow). (¢) Only VISTA indicated an
intramural hematoma at the same position (large white arrow)

Discussion

Intracranial VA dissections are reported to cause headache,
brain stem infarction and SAH with an associated high mor-
bidity and mortality [7, 8]. It has recently drawn attention as
a relatively common cause of stroke because of the introduc-
tion of MRI as a diagnostic technique [2]. In neuroimaging
of dissections, confirming the arterial lumen abnormality
was the old standard. Subsequently, intramural hematoma on
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MRI has been recognized as the definitive finding [3, 5, 6]. In
recent reports, much attention has been paid to the surface
appearance of the affected artery.

BPAS-MR imaging can easily show the outer contour of
vertebro-basilar arteries clearly. It only requires a 2-cm-
thick, heavily T2-weighted coronal imaging, parallel to the
clivus, with gray-scale reversal in post-proceedings. By com-
paring the findings in BPAS with MRA, we can precisely
evaluate the condition of the vertebrobasilar artery. Nagahata
et al. reported that BPAS was useful to confirm hypoplasia or
occluded vertebral arteries, and to reveal the whole appear-
ance of large or partially thrombosed aneurysms of the verte-
brobasilar system [4]. It is the same procedure for the
dissection. In our study, almost all of the patients presented
with dilatation of the external diameter of the affected artery.
In addition, a discrepancy between BPAS and MRA and
temporal change in their findings were found comparatively
frequently, which enabled us to make the diagnosis of dissec-
tion. In other words, to perform follow-up MRI as well as
MRA with BPAS is recommended for making a diagnosis.
With limited use of BPAS, it is difficult to evaluate the outer
contour of arteries, which are distant from the median posi-
tion of clivus. Therefore, it is also hard to evaluate VA dis-
section distal to the cranio-cervical junction with a single use
of BPAS.

VISTA is a sort of black blood imaging method. The fea-
ture of the black blood imaging method is to reveal the struc-
ture of the arterial wall and lumen clearly. The black blood
imaging method has been used in many ways to evaluate
carotid plaque [1]. VISTA, which is 3D imaging, enables us
to acquire the optimal dimension of the individual vessel. In
addition, VISTA does not require the use of the ECG trigger-
ing with the refocus control technique. It enables us to
shorten the acquisition time and consequently to obtain
images with thinner slices as compared with 2D imaging. In
our cases, we could identify intramural hematoma by using
VISTA in 60%. In contrast to BPAS, it is possible to reveal
the structure regardless of laterality.

Conclusion

Dilatation of the external diameter was shown highly frequently
in VA dissections. In addition, a discrepancy between BPAS
and MRA as well as the intramural hematoma on VISTA was
found comparatively frequently. Therefore, performing follow-
up MRI is recommended to evaluate the temporal change of
the findings for making the diagnosis. BPAS and VISTA are
minimally invasive and useful methods for screening tests.
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