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ABSTRACT

Usefulness of high resolution vessel wall MR imaging for
the diagnosis of vertebral artery dissection

Cho Yong Soo
Advisor : Prof. Kim Dong Hun, M.D., Ph.D.
Department of Medicine,

Graduate School of Chosun University

Objective : The aim of this study was to evaluate usefulness of high
resolution vessel wall MR imaging for the diagnosis of vertebral artery

dissection.

Methods : We retrospectively reviewed 44 patients (male:female = 35:9, mean
age = 54 years, 23-85years) who underwent high resolution vessel wall MR
imaging (HR-WVWI) and conventional MR and MR angiography. Patients with a
history of trauma were excluded. One experienced stroke neurologist
diagnosed patients as either vertebral artery dissection (VAD) and
non-vertebral artery dissection (non-VAD). High resolution vessel wall MR
imagings were evaluated retrospectively by one neuroradiologist for the
presence of acute dissection signs (crescentic high signal intramural
hematoma, and double Iumen or intimal flap). When one or more of acute
dissection signs was demonstrated on imaging studies, vertebral artery
dissection sign was positive. HR-VWI findings were compared among two groups
(VAD and non-VAD). The MR angiographic shapes of vertebral artery
dissections were subdivided into three types: (a) occlusion,(b) stenosis and

(c) dilation and stenosis )
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Results : In 20/22 patients in VAD group, HR-VWI demonstrated one or more of
acute vertebral artery dissection signs (intramural hematoma, intimal flap
or double lumen). In 4/22 patients in non-VAD group, HR-VWI demonstrated one
or more of acute vertebral artery dissections signs. 27 vertebral artery
dissection lesions in 24 patients were revealed on HR-VWI. Type a was 14

lesions, type b was 10, type ¢ was 3.

Conclusion :
High resolution vessel wall MR imaging can be a useful and non-invasive

diagnostic tool in the event of suspicion of symptomatic vertebral artery

dissection.

KEY WORDS : Magnetic resonance imaging, Vessel wall imaging, Vertebral

artery, Arterial dissection
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Table 1. Demographic and clinical characteristics between VAD and non-VAD
groups.

Demographic variables VAD group Non-VAD group p value

Patients 22 22

Age (mean+SD, yr) 484+9.25 59.5+15.20 < 0.05

Male 16 (72%) 19 (86%)

Hyper tent ion 9 (41%) 14 (63%)

Smoking history 10 (45%) 15 (68%)

Migraine 0 0

Connective tissue disease 0 0

Severe headache

] 20 (91%) 0 (0%) < 0.05

or neck pain

Infarction on OWI 15 (68%) 19 (86%)

NIH stroke scale {mean=+SD,

1£3 (0-12) 1+2 (0-8)

(range)}

VAD:vertebral artery dissection;

DWI:diffusion weighted image; NlIH:national

deviation; yr:year
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Table 2. HR-WWI VAD signs of VAD and non-VAD groups.

VAD Non-VAD
Total

(n=22) (n=22)

HR-VWI
. L 20 (91) 4 (18) 24

VAD sign positive
HR-VWI

2 (9) 18 (82) 20

VAD sign negative

Note: Data in parentheses are percentages of each group.
HR-VWI :high resolution vessel wall MR imaging; VAD:vertebral artery

dissection;  Non-VAD:non-vertebral artery dissection
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Table 3. Imaging findings according to vertebral artery dissection type

. ] dilation and
occlusion stenosis i
stenosis p value
(n=14) (n=10)
(n=3)
0L 8 (57) 6 (60) 3 (100) <0.005
IH 11 (78) 6 (60) 1 (33) <0.001

Note: Data in parentheses are percentages.

DL:double lumen;
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[H:intramural hematoma
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Table 4. Receiver operating characteristics analysis of HR-VWI findings for diagnosing vertebral

artery dissection

AUC Standard 95% Confidence Significance level P Sensitivity' Specificity?
error interval (Area = 0.5) (95% ClI) (95% ClI)
92.00 81.82
OL or IM 0.869 0.0504 0.739 to 0.950 <0.0001
(74.0 - 99.0) (59.7 - 94.8
32.00 95.45
DL 0.637 0.0528 0.484 to 0.772 <0.01
(14.9 - 53.5) (77.2 - 99.9)
28.00 86.36
IH 0.572 0.0592 0.419 to 0.715 0.2249
(12.1 - 49.4) (65.1 - 97.1)

HR-VWI:high resolution vessel wall imaging; AUC:area under the receiver operating characteristics curve; DL:double

lumen; IH:intramural hematoma;
TDiagnosis of vertebral artery dissection.

Receiver operating characteristic analysis was performed for

diagnosing dissection
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JJ&1. Schematic diagram of mechanism of spontaneous vertebral artery
dissection. The intimal tear allows blood in the true lumen to enter the
subintimal space and form the false lumen

MEDIA
ADVENTITIA . TRUE LUMEN NARROWED

INTIMA TEAR

INTIMA

HIGH PRESSURE
BLOOD IN LUMEN

INTIMAL FLAP FALSE LUMEN
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& 2. Angiographic type of vertebral artery dissection

Tapered Stenosis Stenosis Stenosis and
Occlusion Dilation
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18 3. A 47-year-old man with posterior ischemia and headache,
angiographic stenosis type (a) Axial T1 weighted high resolution vessel wall
MR imaging (HR-VWI) shows typical crescentic intramural high signal of the
left vertebral artery (arrow). (b) Coronal T1 weighted HR-VWI shows double
lumen of the left vertebral artery (arrowhead).
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8 4. A 56-year—-old man with right posterior inferior cerebellar artery (PICA)
territory ischemia. (a) Time of flight MR angiography shows stenosis of the
right proximal PICA (arrowhead). (b) Axial T1 weighted high resolution vessel
wall MR imaging (HR-VWI) shows typical crescentic intramural high signal of
the right proximal PICA (arrow) and (c) coronal proton density weighted

HR-VWI shows double lumen of the right proximal PICA (arrowhead).

5
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18 5. A 43-year—old woman with upper neck pain, angiographic occlusion
type (a) Time of flight MR angiography shows no significant stenosis in the
vertebral artery (arrow). Acute posterior ischemic symptom developed with her
after 3 weeks. (b) Follow up time of flight MR angiography shows occlusion
of the right vertebral artery. (c) Follow up time of flight MR angiography in 1
month shows improvement of the right vertebral artery occlusion and (d) time
of flight MR angiography source image and (e) axial T1 weighted high
resolution vessel wall MR imaging crescentic intramural high signal of the right

vertebral artery (arrows).
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