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ABSTRACT

Stereotactic semiquantitative and quantitative imagings
using statistical image analysis of CBF SPECT

Jyoji Nakagawara
Department of Neurosurgery, Nakamura memorial Hospital

Assessment of severity of .hemodynamic cerebral ischemia using CBF-SPECT might be useful
for the stratification of the progress in patients with moyamova disease. However, standardization
of quantified stratification of hemodynamic cerebral ischemia using CBF-SPECT imaging has not
been established vyet. Using statistical image analysis of CBF-SPECT such as 3-dementional
stereotactic surface projections (3D-SSP) technique, sets of CBF data in cerebral cortex were
projected toward to the standardized brain surface images and severity of hemodynamic cerebral
ischemia was stratified semiquantitatively and quantitatively pixel-by-pixel.

Z-score analysis using 3D-SSP could be a stereotactic semiquantitative method for the
stratification of cerebral hemodynamics in child moyamoya disease. However, there was not any
normal CBF database from children and young adults. For this reason, normal CBF database
from children and young adults volunteer were constructed under the code of ethics of Nakamura
Memorial Hospital (2002.8.7). 1-123 IMP-CBF SPECT was performed in 11 children volunteer
(average age : 11.5+/—2.9) and 12 young adults volunteer (average age: 20.7+/—2.6) after the
conformation of informed consent from their parents or themselves. In Z-score analysis of child
moyamoya disease, change of Z-score (hypoperfusion) in the anterior circulation was markedly
observed using normal CBF database from children volunteer or young adults volunteer, however,
change of Z-score (hypoperfusion) in the anterior circulation was underestimated using normal
CBF database from adults database (average age @ 58.7+/—9.2). 3D-SSP analyses using normal
CBF database from children volunteer could be improved the accuracy of a non-invasive
stratification of cerebral hemodynamics in child moyamoya disease.

Segmental extraction estimation (SEE) analysis using 3D-SSP techniques could be a stereotactic
quantitative method for the stratification of cerebral hemodynamics in child moyvamova disease.
In SEE analysis, resting CBF, acetazolamide-activated CBF, vascular reserve (VR), and the stage
of hemodynamic cerebral ischemia were unfolded pixel-by-pixel on the standardized brain surface
images. Using minimal invasive procedures without deterioration of measurement accuracy, Dual
table ARG method was also developed to provide same-day quantification of both resting CBF
and acetazolamide-activated CBF using split dose of CBF tracer (IMP) and common arterial
input function by one arterial blood sampling. SEE analysis could realize stereotactic estimation
of the stage of hemodynamic cerebral ischemia in the standardized brain surface without
arbitrary ROI selections. In SEE analysis of moyamoya disease, territories of . Stage2
hemodynamic cerebral ischemia in which the EC-IC Bypass was beneficial for stroke prevention
were displayed in 3D-SSP views,

These newly developed CBF-SPECT analyses could improve the accuracy of severity of



hemodynamic cerebral ischemia and contribute to establish the standardization of the stratification
of hemodynamics In moyamoya disease using CBF-SPECT.,

Key words | hemodynamic cerebral ischemia, moyamoya disease, CBF-SPECT, 3D-SSP
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ABSTRACT

Study on the management of adult moyamoya
disease with hemorrhagic onset

Susumu Miyamoto, Jun C. Takahashi
Department of Neurosurgery, National Cardiovascular Center

The preventive effect of bypass surgery against recurrent bleedings has not been statistically
evaluated. To establish the treatment guidlines for moyamoya disease with hemorrhagic onset,
23 Japanese centers have combined to evaluzte the benefit of direct anastomotic bypass surgery
in randomized patients who have experienced hemorrahgic episodes related to moyamova disease
and who have received either best medical treatement alone or best medical treatement plus
extracranial-intracranial bypass surgery. This prospective study (Japan Adult Moyamoya
<JAM?> Trial) was initiated in January, 2001, and 54 patients have been already enrolled in
this study. Five patients (medical group : 3, surgical group : 2) have experienced re-bleeding
attacks until December, 2004.

To clarify the clinical features and to evaluate the benefit of surgery in the patients who suffer
severer deficits (Modified Rankin's scale M) due to hemorrhage, another randomized controlled
trial (JAM supplement) was initiated in July,2002. Threec patients have been enrolled in this
study.

To eliminate preallocation bias as much as possible, non-randomized data base was established.

Twenty-one patients have been registered.
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ABSTRACT

Clinico-radiological evaluation of
hemorrhagic adult type moyamoya disease

Katano H', Kawamura Y', Kasuga Y?, Sugino F?, Fukushima T*, Yamada K!

1. Department of Neurosurgery and Restorative Neuroscience,
Nagoya City University Graduate School of Medical Sciences

2. Department of Neurosurgery, Meitetsu Hospital

3. Department of Neurosurgery, Gamagori Municipal Hospital

4, Department of Neurosurgery, Rinko Hospital

We retrospectively investigated patients with Movamoya disease with hemorrhagic and ischemic
onsets and compare them clinically and angiographically to elucidate differences that may lead to
the pathogenesis. The existence of rich basal moyamoya did not always lead to hemorrhage, while
abundant ethmoid and vault movamoya did not necessarily tolerate it. The existence of a
relatively bold anterior choroidal artery or a posterior communicating artery might have a
tendency to elicit hemorrhage rather than ischemia, but there are exceptions. The difference of
stages between cerebral hemispheres meant little in considering onset of Moyamoya disease :
hemorrhage or ischemia. However, the small samle size of the present cases may. prevent the
detection of these differences and further studies with large series are expected.

Not a few cases of the hemorrhagic type experience rebleeding and tend to be more disabled or
dead. We retrospectively investigate rebleeding cases of hemorrhagic type in adult moyamoya
disease and evaluate clinical and radiographical features as well as review of previous reports.
Among all 35 moyamoya disease patients, 15 patients with adult hemorrhagic type were found
and six of them rebled (40%). Rebleeding cases often showed intracerebral with intraventricular
hemorrhage. Initial rebleeding occurred at the average of 46.7 years and rebleeding at 55.0 years.
Five of six patients (83.3%) were included in advanced 5 or 6 angiographic stage. A previous
report has pomnted out that ages over 36 is a risk factor for rebleeding in hemorrhagic moyameoya
disease. In our study, patients experienced rebleeding were apt to be in advanced disease stages.
The fact may affect the dominance in ages around 50s. The interval initial bleeding and rebleeding



took 5.5 vears in average. This may suggest that rebleeding is ascribed to the growth and rupture
of microaneurysm rather than the vulnerability of vessels.

Diagnosis for moyamoya disease is now mainly done with DSA and MR angiography. Three-
dimensional CT angiography has not been used with problems such as poor images, X-ray
exposure and usage of contrast media. In this study, we tried to depict Moyamoya diseases and
EC-IC bypasses with recently developed multidetector CT made images improved. With patients in
Stage 3 to b5, stenosis at IC terminal, stenosis and occlusion of MCA and leptomeningeal
anastomosis were observed with VR images. Basal moyamoya vessels were well-depicted with MIP
images, especially in movie of slab images. With patients in Stage 6, blood supply from posterior
circulation and external carotid artery were recognized with only slab MIP movies. Though the
course of STA was clearly demonstrated and comprehensive with surrounding bony structures,
evaluation of STA-MCA anastomosis sites and choice for recipients with 3D-CTA need contrivance.
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