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Development of Ivy Sign and Infarction in the
Lateral Part of the Hemisphere or the Middle
Cerebral Artery Territory in Association with
Steno-occlusive Involvement of the Posterior
Cerebral Artery in Moyamoya Disease
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The Authors Reply We would like to thank the editor and
Mugikura et al. for the letter that included many construc-
tive insights for our case report (1). As Mugikura et al. pro-
posed, this case likely involves the compensatory develop-
ment of so-called choroidal anastomosis, with progressive
posterior cerebral artery (PCA) involvement (2). Occlusion
at the bilateral internal carotid artery terminus was already
present in this case, and the progressive PCA involvement
was thought to have led to the onset of an ischemic event.
The infarction started from the right parietal lobe at the bor-
der region of the right middle cerebral artery and right pos-
terior cerebral artery, and it expanded into the superior pa-
rietal lobule, which corresponds to the vascular territory of
the parieto-occipital artery, a terminal artery of the PCA.

On single-photon emission computed tomography, the
area perfused by the right pericallosal artery was relatively
well-maintained in the present case; this, as shown in a re-
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port by Mugikura et al. (2), is thought to be due to the func-
tioning of deep collateral circulation. Based on a report by
Funaki et al. (3), there are a few potential routes, such as a
route from the anterior or posterior choroidal artery via the
subependymal artery or medullary artery, as well as a route
from the thalamoperforating artery, thalamotuberal artery (a
perforating branch of the posterior communicating artery),
or the thalamogeniculate artery (a perforating branch of the
P2 segment) via the medullary artery (Figure). Furthermore,
in the present case, we were able to confirm anastomosis
from the ophthalmic artery to the anterior cerebral artery via
ethmoidal moyamoya on cerebral angiography, and we be-
lieve this also contributed to the CBF maintenance. To iden-
tify these blood vessels, a comparison with coronal images
obtained via magnetic resonance angiography time-of-flight
imaging was extremely useful.

While infarction of a portion of the PCA region (e.g., the
calcarine artery region) was avoided in the present case, this,
as explained by Mugikura et al., appears to be the effect of
the pial network that formed before the PCA involvement
progressed. The ivy sign was observed in the calcarine sul-
cus and parieto-occipital sulcus in the present case, suggest-
ing the presence of hypervascularity at the superficial oc-
cipital lobe in the background. Recently, various methods of
visualizing the collateral circulation path and the ischemic
changes in moyamoya disease have become available, and
we look forward to the further development of imaging
studies.

We thank Mugikura et al. for their constructive sugges-
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Schematic illustration showing the coronal plane of the left cerebral hemisphere and three

subtypes of collateral anastomoses: lenticulostriate, thalamic, and choroidal anastomoses. A: artery,
Med: medullary, Subepend: subependymal, TGA: thalamogeniculate artery, TPA: thalamoperforat-

ing artery, TTA: thalamotuberal artery. Reprinted with permission from Funaki et al. (3).
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