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Thickness = 64mm, Partition No=64, FOV = 200—220
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Fig. 1. 32-year-old woman with
moyamoya disease.

A. Axial proton-density weighted
image shows bilateral occlusion of
the supraclinoid portion of the inter-
nal carotid artery and bilateral par-
enchymal collateral vessels(arrows).
B. Axial proton-density weighted
image at the level of the lateral ven-
tricle shows leptomeningeal col-
lateral vessels(arrows).

C. Inferior projection of MIP MR
angiogram shows bilateral occlusion
of ICA, parenchymal collateral ves-
sels(arrows), leptomeningeal col-
lateral vessels (open arrows) from
prominent PCA branches and prom-
inent ophthalmic arteries (arrow-
heads) without collateral vessels.

D. Lateral projection of left carotid
angiogram shows enlarged PCA
branches (arrow) feeding leptom-
eningeal collateral vessels. Par-
enchymal collateral vessels (long ar-
rows) and collateral vessels via oph-
thalmic artery (small arrows) are
also depicted.
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Table 1. Sensitivity and Specificity of MR and MR Angiography in Evaluation of Collateral Vessels.

MRA
Sensitivity Specificity Sensitivity Specificity
Parenchy mal collaterals 79% 100 % 88 % 100%
Leptomeningeal collaterals 72(88)% 100(94)% 88(94)% 100(100)%
Transdural collaterals 0(18)% 100(93)% 18(55)% 100(100)%
Collaterals via ophthalmic a. 0(0)% 100(100)% 0(100)% 100(95)%

Numbers in parentheses are percentages when prominent posterior cerebral artery, external carotid artery and ophthal-
mic artery are regarded as secondary signs of collateral vessels.

B
were verified with conventional angiography(not shown).

Fig. 2. 23-year-old woman with
moyamoya disease.

A. Axial proton-density weighted
image. Left ECA branches (arrow)
are prominent and right ECA bran-
ches are normal.

R B. Inferior projection of MIP MR
angiogram shows occlusion of right
ICA, left ACA, left MCA, and left
PCA. Bilateral ECA branches (arrow-
s) and right PCA branches (open ar-
row) and left ophthalmic artery (ar-
rowhead) are prominent. Bilateral
transdural collaterals, right leptom-
eningeal collaterals and no collateral
vessels via left ophthalmic artery
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Collateral Vessels in Moyamoya Disease :
Comparison of MR and MRA with Conventional Angiography'

Joo Eun Shim, M.D., Dae Young Yoon, M.D., Jeong Geun Yi, M.D.
Ho Chul Kim, M.D., Chul Sun Choi, M.D., Sang Hoon Bae, M.D.

lDeparlment of Radiology, Hallym University College of Medicine

Purpose: To determine the value of magnetic resonance imaging (MR) and magnetic resonance
angiography (MRA) in assessing collateral vessels of moyamoya disease.

Materials and Methods: Twenty-four patients with moyamoya disease who underwent MR, 3D
TOF MRA, and conventional angiography participated in this study. Two radiologists working in-
dependently and with no knowledge of the angiographic findings, interpreted the MR and MRA
images. To determine the presence of parenchymal and leptomeningeal collaterals (48 hemispheres)
and transdural collaterals(38 hemispheres in 19 patients were depicted by angiography of the exter-
nal carotid), the findings were compared with those of angiography.

Results: Parenchymal, leptomeningeal, and transdural collaterals were depicted by conventional
angiography in 34(71%), 32(67 %), and 11(29%) hemispheres respectively. The sensitivity and speci-
ficity of MR/MRA for collateral vessels were 79.1/ 88.1% for parenchymal collaterals, 72.1/ 88.1%
for leptomeningeal collaterals, and 0.1/18.1% for transdural collaterals, respectively. Respective sen-
sitivity and specificity of MR/MRA were 88.94/94.1% for leptomeningeal collaterals, and 18.93/55.1
% for transdural collaterals, when the prominent posterior cerebral and external carotid artery were
regarded as secondary signs of leptomeningeal and transdural collateral vessels.

Conclusion:In moyamoya disease, MR and MRA are useful imaging modalities for the assess-
ment of collateral vessels. The prominent posterior cerebral artery and external carotid artery can
be useful secondary signs of leptomeningeal and transdural collateral vessels.

Index words: Brain, MR
Magnetic resonance(MR), vascular studies
Cerebral angiography
Moyamoya disease

Address reprint requests to: Dae Young Yoon, M.D., Department of Radiology, Hallym University College of Medicine,
Kangdong Sacred Heart Hospital, # 445, Gil-dong, Kangdong-gu, Seoul, 134-701 Korea.
Tel. 82-2-224-2312 Fax. 82-2-488-0114
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