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The RNF213 c¢.14576G>A mutation was found in 64 patients (84.2%) with MMD and

8 patients (80%) with QWMD; no significant difference in mutation frequency was observed between
cohorts. There are two forms of QWMD, one in which the vascular abnormality is associated with an
underlying disease, and the other in which MMD is coincidentally complicated by an unrelated
underlying disease. It has been suggested that the presence or absence of the RNF213 c.14576G>A
mutation may be useful in distinguishing between these disease types.
When the etiology and location of AN were more restricted, the incidence of RNF213 mutations in
ICA-AN was higher than that reported in previous studies. Our results suggest that strict maternal
vessel selection and pathological selection of AN morphology may reveal an association between
genetic mutations and ICA-AN development.
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RNF213 c.14576G>A 1s Associated with Intracranial Internal Carotid Artery Saccular
Aneurysms.

A mutation in RNF213 (c.14576G>A), a gene associated with moyamoya disease (>80%),
plays a role in terminal internal carotid artery (ICA) stenosis (>15%) (ICS). Studies
on RNF213 and cerebral aneurysms (AN), which did not focus on the site of origin or
morphology, could not elucidate the relationship between the two. However, a report
suggested a relationship between RNF213 and AN in French-Canadians. Here, we
investigated the relationship between ICA saccular aneurysm (ICA-AN) and RNF213. We
analyzed RNF213 expression in subjects with ICA-AN and atherosclerotic ICS. Cases with
a family history of moyamoya disease were excluded. AN smaller than 4 mm were confirmed
as AN only by surgical or angiographic findings. RNF213 was detected in 12.2% of
patients with ICA-AN and 13.6% of patients with ICS; patients with ICA-AN and ICS had
a similar risk of RNF213 mutation expression (odds ratio, 0.884; 95% confidence interval,
0.199-3.91; p = 0.871). The relationship between ICA-AN and RNF213 (c.14576G>A) was
not correlated with the location of the ICA and bifurcation, presence of rupture, or
multiplicity. When the etiology and location of AN were more restricted, the incidence
of RNF213 mutations in ICA-AN was higher than that reported in previous studies. Our
results suggest that strict maternal vessel selection and pathological selection of AN
morphology may reveal an association between genetic mutations and ICA-AN development.
The results of this study may form a basis for further research on systemic vascular
diseases, in which the RNF213 (c.14576G>A) mutation has been implicated.

Ring finger protein 213 c.14576G>A mutation is not involved in internal carotid artery
and middle cerebral artery dysplasia.

The ring finger protein 213 (RNF213) susceptibility gene has been detected in more
than 80% of Japanese and Korean patients with moyamoya disease (MMD), a bilateral
internal carotid artery (ICA) occlusion. Furthermore, RNF213 has been detected in more
than 20% of East Asians with atherosclerotic ICA stenosis. In this study, we evaluated
the frequency of RNF213 mutations in congenital occlusive lesions of the ICA system.
This case series was conducted jointly at four university hospitals. Patients with a
family history of MMD, quasi-MMD, or related diseases were excluded. Ten patients were
diagnosed with abnormal ICA or middle cerebral artery (MCA) angiogenesis. Patients
with neurofibromatosis were excluded. Finally, nine patients with congenital vascular
abnormalities were selected; of these, five had ICA deficiency and four had twig-like



MCA. The RNF213 c. 14576G > A mutation was absent in all patients. Therefore, the RNF213
€.14576G > A mutation may not be associated with ICA and MCA congenital dysplasia-rare
vascular anomalies making it difficult to study a large number of cases. However, an
accumulation of cases is required for accurate determination. The results of this study
may help differentiate congenital vascular diseases from MMD.

Moyamoya Syndrome Associated With Multiple Endocrine Neoplasia Type 2A.

To the best of our knowledge, we report a case of MEN2A complicated by moyamoya syndrome.
A 52-year-old woman presented with vertigo. Magnetic resonance angiography (MRA)
revealed bilateral supraclinoid stenosis of the internal carotid artery and abnormal
moyamoya-like vessels around the basal ganglia. She had a heterozygous variant of
RNF213, which is the susceptibility gene for moyamoya disease. She had also previously
received diagnoses of medullary thyroid carcinoma (MTC) at age 23 and left-sided
pheochromocytoma (PHEO) at age 41. Genetic testing revealed heterozygosity for a
mutation at codon 634 in exon 11 (TGC-TTC mutation; p.Cys634Phe) of the Ret gene.
Intracranial vascular stenosis may have been caused by a genetic mutation of RNF213
and hypersecretion of catecholamines by MEN2A. Physicians should recognize that MEN2A
can be present with moyamoya syndrome.

Role of RNF213 polymorphism in defining quasi-moyamoya disease and definitive moyamoya
disease.

OBJECTIVE: Quasi-moyamoya disease (QMMD) is moyamoya disease (MMD) associated with
additional underlying diseases. Although the ring finger protein 213 (RNF213)
€.14576G>A mutation is highly correlated with MMD in the Asian population, its
relationship to QWD is unclear. Therefore, in this study the authors sought to
investigate the RNF213 c.14576G>A mutation in the genetic diagnosis and classification
of QMMD. METHODS: This case-control study was conducted among four core hospitals. A
screening system for the RNF213 c.14576G>A mutation based on high-resolution melting
curve analysis was designed. The prevalence of RNF213 c.14576G>A was investigated in
76 patients with MMD and 10 patients with QMMD. RESULTS: There were no significant
differences in age, sex, family history, and mode of onset between the two groups.
Underlying diseases presenting in patients with QMMD were hyperthyroidism (n = 6),
neurofibromatosis type 1 (n = 2), Sjogren’s syndrome (n = 1), and meningitis (n =1).
The RNF213 c.14576G>A mutation was found in 64 patients (84.2%) with MMD and 8 patients
(80%) with QMMD; no significant difference in mutation frequency was observed between
cohorts. CONCLUSIONS: There are two forms of QUMD, one in which the vascular abnormality
is associated with an underlying disease, and the other in which MMD is coincidentally
complicated by an unrelated underlying disease. It has been suggested that the presence
or absence of the RNF213 c.14576G>A mutation may be useful in distinguishing between
these disease types.
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