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ABSTRACT
Specific genetic charactertics in patients with familial moyamoya disease

Hidetoshi Ikeda', Takashi Yoshimoto®

1. Department of Neurosurgery, Kohnan Hospital
2. Tohoku University

The incidence of MD in brain check-ups proved to be 100 times higher than that reported thus
far, and more than half of the cases were incidentally found to be familial. Therefore, a consider-
able number of asymptomatic familial MD patients are thought to exist in Japan. Using linkage
analysis, several genetic loci responsible for familial MD have been identified, however, despite
this, the reason why this disease is dominantly prevalent in mongoloids remains unanswered. The
non-coding D-loop region of mtDNA provides a powerful tool for population genetic studies such
as differentiation of lineages and geographic distribution, and knowledge of demographic history
might provide insights into the prevalence of complex diseases such as MD. Here we show the spe-
cific genetic background of familial MD patients, and suggest a possible link between the spread
of familial MD throughout Asia and past human migration routes. These results are valuable and
promise early detection and timely treatment of MD, since delay of surgical intervention will
cause severe neurological deficit especially in the young patients.Key words: mitochondrial DNA,
D-loop, moyamoya disase
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ABSTRACT
Progression of Adult Moyamoya Disease Is Never Rare
Satoshi Kuroda', Tatsuya Ishikawa', Kiyohiro Houkin?, Yoshinobu Iwasaki’

1. Department of Neurosurgery, Hokkaido University Graduate School of Medicine
2. Department of Neurosurgery, Sapporo Medical University

This study was aimed to clarify the incidence and characteristics of progression in adult
moyamoya disease. We precisely followed up 99 cerebral hemispheres that did not undergo bypass
surgery, using serial MRI and MRA. As the results, disease progression was confirmed in 14 out
99 cerebral hemispheres (14.1%) at 1 month to 8 years of follow-up periods. The incidence was sig-
nificantly higher in female patients and in patients with ischemia-type moyamoya disease.
Disease progression was also detected in 2 asymptomatic patients, leading to cerebral infarct or
marked detericration of cerebral hemodynamics. The present results indicate that the incidence of
progression is much higher in adult moyamoya disease than recognized before, and would have a
significant impact in establishing the therapy protocol for asymptomatic moyamoya disease.
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ABSTRACT
Peri-operative complications in surgical treatment for moyvamoya disease

Kiyohiro Houkin, Tadashi Nonaka, Takeshi Baba
Department of Neurosurgery Sapporo Medical University

[Background]

It is well known that surgical revascularization is effective for moyamoya disease. Direct bypass
surgery is supposed to prevent ischemic events in pediatric moyamoya disease although preventive
effect for adult hemorrhagic onset type has not been confirmed. However, the peri-operative com-
plication and its morbidity has not well analyzed. The authors report complication and morbidity
rate of surgical treatment for moyamova disease.

[Patients and Method]

One hundred and thirty-two patients including 52 adults patients and 80 pediatric patients are in-
cluded in this study. These are consecutive cases experienced in Hokkaido University and Sapporo
Medical University from 1992 to 2004. For these 132 patients, 218 surgeries have been performed
using combined surgical technique of direct bypass and indirect encephalo-duro-arterio-myo-
synangiosis (EDAMS),

[Results]

Among these 218 surgeries, 8 cases of peri-operative complications including two cases of
intracerebral hemorrhage, one case of serious seizure, two cases of cerebra infarction and two
cases of infection are seen. Permanent neurological deficit has seen in two cases of intracerebral
hemorrhage and one case of cerebral infarction. Thereofore, the surgical morbidity was 2.3% for
patients number and 1.4% for surgeries.

[Conclusion]

The complication and morbidity rate of combined surgery of direct and indirect bypass is sup-
posed to be 1-4% for patients with moyamoya disease. The surgical treatment for moyamoya dis-
ease is quite safe option. However, this complication rate has to be considered in case of surgery

in particular minimum symptomatic patients and adult hemorrhagic patients.
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ABSTRACT

Intravenous administration of PLGF gene-modified bone marrow stem cells
induces angiogenesis in the rat middle cerebral artery occlusion model

Osamu Honmou!, Kiyohiro Houkin!, Kaku Ryuu', Kuniaki Harada', Hirofumi Hamada?®

1. Department of Neurosurgery, Sapporo Medical School,
2. Department of Molecular Medicine, Sapporo Medical School.

Intravenous delivery of bone marrow stem cells (BMSCs) prepared from adult bone marrow has
been thought to ameliorate functional deficits after ischemic diseases in CNS. Although the pre-
cise mechanism responsible for these therapeutic effects is uncertain, it could not be explained
only by neurogenesis but also by angiogenesis. To enhance the therapeutic benefits, we
transfected BMSCs with the placental growth facor (PLGF) gene using a fiber-mutant F/RGD
adenovirus vector and investigated whether these cells could promote the angiogenesis in a rat
permanent middle cerebral artery occuluion (MCAQ) model. We induced MCAO by using a
intraluminal vascular occulusion. BMSCs transfected with PLGF gene (PLGF-BMSCs) were intra-
venously transplanted into the rats 3 hour after MCAQO. Histological examinations, MRI studies,
and behavioral studies were performed to evaluate the therapeutic benefits with treatment.
Histological examination of the ischemic lesion 7 days after transplantation indicated that intrave-
nous administration of PLGF-BMSCs promoted the angiogenesis, and reduced the ischemic lesions.
MRI analysis revealed that the rats that received the PLGF-BMSCs exhibited more significant re-
covery from ischemia than the control group. The treadmill stress test showed significant func-
tional recovery than did control rats following MCAQ.

Thus, we suggest that intravencus administration of BMSCs transfected with the PLGF gene
using a fiber-mutant adencvirus vector may be useful in the cerebral ischemia and may represent
a new strategy for the treatment of Moyamoya disease.
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