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The diagnosis of cerebral arterial diseases such as central ner-
vous system (CNS) vasculitis is often based on angiographic find-
ings [1-3]. However, transfemoral cerebral angiography (TFCA)
is occasionally associated with procedure-related complications,
while the diagnostic validity of MR angiography (MRA) remains
questionable due to its low resolution [3-5]. Recently, it has been
shown that the 7-tesla MRI with ultra-high resolution accurately
demonstrates small intracranial perforators [6, 7]. We describe
visualization of diseased pial branches with the 7-tesla MRI in a
patient with cerebral arterial disease.

Case Report

A 21-year-old previously healthy man developed several epi-
sodes of transient left limb weakness 5 months before the admis-
sion. He denied ingesting any drugs or smoking cigarettes. Brain
MRI showed an acute ischemic lesion at the right frontal lobe and
an old cystic lesion at the right basal ganglia (fig. 1A, B). TFCA
showed multifocal narrowing of medium-sized vessels that were
compatible with CNS vasculitis (fig. 1C). Laboratory results in-
cluding anti-double-stranded DNA, c- and p-ANCA, lupus anti-
coagulant, anticardiolipin antibodies and CSF findings were nor-
mal. Brain biopsy, performed on his right frontal lobe, failed to
show evidence of CNS vasculitis. Under the tentative diagnosis of
isolated CNS vasculitis, high-dose prednisolone (60 mg/day) was
administered and tapered to 10 mg/day.

Five months later, he was readmitted because of recurrence of
transient left hand weakness. Follow-up TFCA showed aggra-
vated stenosis/occlusion of pial branches (fig. 1D). The 7-tesla
time-of-flight (TOF) MRA was performed 3 days later, using a
birdcage type radiofrequency coil specifically designed for an an-
giographic application (Magnetom, Siemens AG) [6]. A 3-dimen-
sional fast low-angle shot gradient echo sequence was used. The
acquired nominal voxel size was 250 X 250 X 360 pm and the
total acquisition time was 9 min 15 s. For monitoring the safety,
we measured the transmission power and the specific absorption
rate for the total imaging time, which were 174 V and 36% of the
FDA limit, respectively. For comparison, we also used 3-tesla
MRA (Verio, Siemens AG) with the total acquisition time of 8
min 40 s.

The 7-tesla TOF MRA showed stenosis, occlusion and collat-
eral vessels of pial branches that were detected on the TFCA
(fig. 1E, F). Three-tesla TOF MRA, done soon after with similar
qualifications, failed to visualize such details (fig. 1G).
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Discussion

Although clinical, laboratory and TFCA findings were con-
sistent with isolated CNS angiitis, given the negative results in
brain biopsy, the definitive diagnosis remains unclear in this pa-
tient. Nevertheless, we found that 7-tesla TOF MRA accurately
revealed stenosis, occlusion and fine collaterals of pial arteries.
The resolution was far superior to that of 3-tesla TOF MRA and
seems to be equivalent to that of TFCA (fig. 1IE-G). Considering
small but significant procedure-related complications of TFCA,
our results suggest that 7-tesla MR A may be used as an alterative
method or even replace TFCA in the assessment of cerebral arte-
rial disease such as CNS vasculitis. Further studies with a larger
number of patients are required to confirm our preliminary ob-
servation.

Acknowledgments

This research was supported by a grant (A085136) of the Korea
Healthcare technology R&D Project and a grant from the Brain
Research Center of the 21st Century Frontier Research Program
funded by the Ministry of Science and Technology of Korea
(M103KV010010 06K2201 01010).

References

Duna GF, Calabrese LH: Limitations of invasive modalities in the di-
agnosis of primary angiitis of the central nervous system. ] Rheumatol
1995;22:662-667.

2 Zuber M: Isolated angiitis of the central nervous system; in Bo-
gousslavsky J, Caplan L (eds): Uncommon Causes of Stroke. Cam-
bridge, Cambridge University Press, 2001, pp 1-9.

Demaerel P, De Ruyter N, Maes F, Velghe B, Wilms G: Magnetic reso-
nance angiography in suspected cerebral vasculitis. Eur Radiol 2004;
14:1005-1012.

Pomper MG, Miller TJ, Stone JH, Tidmore WC, Hellmann DB: CNS
vasculitis in autoimmune disease: MR imaging findings and correla-
tion with angiography. AJNR Am J Neuroradiol 1999;20:75-85.
Wasserman BA, Stone JH, Hellmann DB, Pomper MG: Reliability of nor-
mal findings on MR imaging for excluding the diagnosis of vasculitis of
the central nervous system. AJR Am J Roentgenol 2001;177:455-459.
Cho ZH, Kang CK, Han JY, et al: Observation of the lenticulostriate
arteries in the human brain in vivo using 7.0T MR angiography. Stroke
2008;39:1604-1606.

Kang CK, Park CW, Han]JY, et al: Imaging and analysis of lenticulostri-
ate arteries using 7.0-tesla magnetic resonance angiography. Magn
Reson Med 2009;61:136-144.

>

>3

>4

»s5

»6

»7

Jong S. Kim, MD, PhD

Department of Neurology, University of Ulsan College of Medicine
Asan Medical Center, 388-1 Pungnap 2-dong

Songpa-gu, Seoul 138-736 (Korea)

Tel. +82 2 3010 3442, Fax +82 2 474 4691

E-Mail jongskim @amc.seoul.kr

or Zang-Hee Cho, PhD, E-Mail zcho @gachon.ac.kr

Stroke Notes


http://dx.doi.org/10.1159%2F000288056

Fig. 1. A, B Diffusion-weighted imaging after the onset of tran-
sient left limb weakness showed an acute ischemic lesion in the
right frontal lobe (A) and an old cystic lesion in the right basal
ganglia (B). C Initial angiography showed irregular stenoses in the
right callosomarginal artery (black arrowhead) and the perical-
losal artery (white arrowhead). D Angiography performed 5
months later showed occlusion of the right callosomarginal artery
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(long white arrow) and aggravated focal irregular stenosis in the
right pericallosal artery (white square area). E, F Magnification of
the white square area (E) showed steno-occlusive lesions and col-
lateral vessels (black arrow), which were similarly demonstrated
in 7-tesla TOF MRA (F, white arrow) performed 3 days after the
transfemoral angiography. G The resolution was much worse in
the 3-tesla TOF MRA performed soon after the 7-tesla TOF MRA.
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