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Introduction

Anterior choroidal artery (AChA)
infarction is classically known to be Abbie
syndrome, presenting triad of hemiparesis,
hemianesthesia, and hemianopia.1 In these
days, more symptoms have been reported in
the AChA territory infarction.2 Large infarction of AChA territory had worse clinical
progression than small infarction of that.3
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The pathogenesis of anterior choroidal
artery (AChA) territory infarction includes
various mechanisms, but hemodynamic
causes are rare and difficult to diagnose. 77year-old man, who had moderate left ICA
stenosis and he had treated with STA-MCA
bypass surgery for severe symptomatic left
MCA stenosis 10 years earlier, was admitted with right hemiparesis and confused
state. On admission, magnetic resonance
imaging and angiography demonstrated
patent bypass, but severe stenosis of left
ICA with no opacification of the left AChA
and A1 portion of the left ACA. Diffusionweighted imaging demonstrated ischemic
lesion in the left corona radiata. Together
with clinical findings, hemodynamic
ischemia of the AChA region was suspected
and left carotid artery stenting resulted in
prompt improvement of symptoms.
Hemodynamic ischemia of the AChA territory is rare, however, should be considered
as a potential target of treatment when the
ipsilateral ICA, A1 and M1 show stenoocclusive lesions.

A 77-year-old Japanese male was hospitalized at emergency room with right hemiparesis and confused state. On his medical
history, had treated with superficial temporal artery (STA)-middle cerebral artery
(MCA) bypass surgery for severe symptomatic left MCA stenosis 10 years earlier.
Moreover, cognitive heart failure and post
percutaneous coronary intervention for
angina were noted. At the time of his admission, his neurological findings were confused state (Glasgow Coma Scale;
E1V1M4), dysarthria, and right hemiparesis
(manual muscle testing: upper limbs 4/5
lower limbs 3/5).
Diffusion-weighted imaging (DWI)
showed a hyperintense area in the left corona radiata (Figure 1A). Magnetic resonance
angiography (MRA) showed a hypoplastic
posterior communicating artery (PCoA)
(Figure 1B). Conventional angiography
revealed near-occlusion (99% stenosis from
NASCET criteria) of the left cervical internal carotid artery (Figure 1C), a patent
STA-MCA bypass with occlusion of the left
M1 (Figure 1D) and severe stenosis of left
A1 was visualized via the anterior communicating artery (ACoA) (Figure 1E).
Angiography suggested poor perfusion of
the AChA territory (Figure 1C-E).
The symptoms and imaging findings
suggested hemodynamic ischemia of the
AChA territory. After these examinations
were over, his neurological findings were
confused state was improved (Glasgow
Coma Scale; E3V4M5), however,
dysarthria, and right hemiparesis (manual
muscle testing: upper limbs 4/5 lower limbs
3/5) were remained.
Emergent revascularization therapy was
considered to prevent recurrent attacks and
to avoid progression of AChA territory
infarction.
Carotid endarterectomy (CEA) was
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Regarding the etiology, Bruno et al.
suggested AChA territory infarction considers to associate with small-vessel disease,
not with carotid artery stenosis and cardiac
emborism.4 A previous study reported the
AChA territory infarction was due to small
vessel disease in 14%, large vessel disease
in 38%, and cardio-embolism in 4.8%.5
We treated a patient of hemodynamic
ischemia in the anterior choroidal artery
(AchA) territory due to acute ICA occlusion
10 years after the ipsilateral superficial temporal artery (STA)-middle cerebral artery
(MCA) bypass, with carotid artery stenting.
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Hemodynamic ischemia of the
anterior choroidal artery and
reversal by carotid artery
stenting 10 years after
ipsilateral superficial temporal
artery-middle cerebral artery
bypass for symptomatic left
middle cerebral artery stenosis
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considered as high-risk treatment because
general anesthesia was necessary for operation and longer interception of CCA flow,
these induce poor perfusion of left AChA
territory and his medical history had cognitive heart failure due to myocardial infarction. We selected emergent CAS as the optimal treatment for the patient, he was receiving dual antiplatelet treatment for left ICA
stenosis, and CAS enable shorter CCA
occlusion time and under local anesthesia.
Under local anesthesia, a closed cell
stent (Carotid WallstentTM MonorailTM;
Boston
Scientific,
Marlborough,
Massachusetts, United State.) was introduced. Each step was performed under distal blocking. The occlusion time of ICA was
20 minutes.
We therefore performed left carotid
artery stenting (CAS), resulting in better
antegrade visualization of the left ICA
bifurcation (Figure 1F).
Neurological symptoms were not getting worse and postoperative DWI showed
no enlargement of the ischemic regions. He
was discharged after rehabilitation under
antiplatelet administration with a modified
Rankin Scale score of 1.
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Figure 1. A) Diffusion-weighted imaging on admission shows a spotty, high-intensity
lesion in the left corona radiata. B) Magnetic resonance angiography shows a patent
superficial temporal artery (STA)-middle cerebral artery (MCA) bypass and MCA occlusion. The left A1 portion of the anterior cerebral artery (ACA) is slightly visualized. The
left internal carotid and posterior communicating arteries are not visualized. C) Left
common carotid artery (CCA) angiography taken immediately following the MR studies
shows near-occlusion of the left internal carotid artery (ICA). D) Antero-posterior (AP)view left external carotid artery (ECA) angiogram shows patency of the STA-MCA bypass
and occlusion of the left M1 (white arrow). E) AP-view right ICA angiogram shows slight
opacification of the terminal portion of the left ICA (arrow), although the severely stenotic left A1 (arrowhead) segment of the left anterior choroidal artery is not clear. F) APview left CCA angiogram after successful carotid artery stenting shows better visualization of the ICA. Stenosis of the A1 (arrowhead) and occlusion of the M1 (arrow) are evident after branching from the anterior temporal artery.
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Conclusions

A case of hemodynamic ischemia in the
anterior choroidal artery (AChA) territory
due to ICA occlusion was successfully
treated with CAS. Few reports were available on hemodynamic ischemia of AChA
territory, so we thought the present case was
educational about symptoms and image
findings. We should take in account of
hemodynamic ischemia of the AChA territory, as a potential target of treatment when
the ipsilateral ICA, A1 and M1 show stenoocclusive lesions.
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The AChA arises from the supraclinoid
segment of the ICA as first major branch.6
The AChA supplies not only ventricle area,
basal ganglia, and motor and visual pathway.7 A previous epidemiologic study
reported AChA territory infarction was due
to small vessel disease in 14%, large vessel
disease in 38%, and cardio-embolism in
4.8%.5 In cases with ICA occlusion proximal to the AChA, major collateral flow to
the ipsilateral AChA territory may be from
the PCoA, ACoA, and/or retrograde flow
from the MCA through a leptomeningeal
anastomosis.8,9 Moreover, the AChA
receives collaterals from the posterior
choroidal arteries, and although the degree
may vary, this circulation is usually insufficient to prevent infarction.10 Therefore,
unless many collaterals supplies are developed at AChA territory, hemodynamic
ischemia might be rare. In the present case,
contralateral lower extremity-dominant
motor weakness, sensory dysfunction, and a
confused state were present, these findings

are related with infarction affecting the
AChA territory. Especially, transient loss of
consciousness was occurred from ischemia
of pallidal area. At AChA territory,7 pallidal
area is far from bifurcation of AChA from
ICA, thus that area thought to be delicate at
hemodynamic changes. At the image findings, DWI suggested terminal territory of
AChA ischemia, then, angiograms showed
the previous STA-MCA bypass remained
patent, the ipsilateral M1 and A1 was severe
stenosis and the ipsilateral PCoA was
hypoplastic. According to these typical clinical symptoms coincided with these imaging findings, we suspected hemodynamic
ischemia of the AChA territory. Therefore,
we decided to perform emergency endovascular reconstruction of the cervical ICA,
which worked to remove the stenosis and
reverse the symptoms. Like the present
case, collateral pathway for AChA territory
was insufficient, hemodynamic ischemia
would be induced by the ipsilateral ICA
occlusion.
Diagnosis of AChA territory ischemia
from both clinical and imaging findings
together is important.
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