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Letter to the Editor

A Case of Delayed Neurological Recovery with
Luxury Perfusion and a High Intracranial Arterial
Calcification Burden
Hong-Il Suh, Seon-Wook Lee, Young-In Eom, Jin Soo Lee
Department of Neurology, Ajou University Medical Center, Suwon, Korea

Dear Sir,
Although patients with acute ischemic stroke achieve recanalization, approximately 37%-65% of them do not show immediate improvement.1 The term “stunned brain syndrome” refers
to delayed neurological recovery after an ischemic insult to the
brain.1 We describe the case of a patient with delayed neurological recovery who had a small cerebral infarction but relatively
rapid compensatory perfusion and high calcification burden in
the intracranial arteries.
A 71-year-old woman visited our emergency room 1.5 hours
after developing acute right limb weakness. The initial neurological examination revealed right hemiplegia (arm and leg,
grade 2 on the Medical Research Council grading system) and
global aphasia (National Institutes of Health Stroke Scale score,
22). Non-enhanced computed tomography did not reveal a
definite ischemic or hemorrhagic lesion, and intravenous recombinant tissue plasminogen activator was subsequently infused. Computed tomography angiography revealed a moderate degree of stenosis in the left middle cerebral artery (Figure
1A) and a high calcification burden in almost all intracranial arteries (Figure 1A, B). We assumed that an occlusion of the middle cerebral artery might be in the process of recanalization. Immediate magnetic resonance imaging revealed a small acute infarction near the posterior pole of the lateral ventricle on diffu
sion-weighted imaging (Figure 1C). Perfusion magnetic resonance imaging performed simultaneously revealed luxury perfusion in the left posterior temporo-parieto-occipital area (Figure 1D). Although her neurological symptoms had improved

24 hours after onset, she still had right hemiparesis (arm and
leg, grade 4) and dense sensory aphasia (National Institutes of
Health Stroke Scale score, 8). The localization of these neurological deficits corresponded to the area of luxury perfusion.
On the fourth day after admission, the small lesion persisted on
diffusion-weighted imaging (Figure 1E), and the luxury perfusion had normalized (Figure 1F), but the neurological deficits
including sensory aphasia remained (National Institutes of Health
Stroke Scale score, 7). By the sixth day after admission, her neurological deficits had completely disappeared.
The patient showed some immediate neurological recovery,
but sensory aphasia persisted even though the diffusion-restricted lesion was small and the cerebral perfusion pattern was compensatory. We propose that this delayed neurological recovery
was associated with vascular aging, which was reflected by the
high intracranial arterial calcification burden. Calcium deposition in the vasculature is one of the main components of vascular aging,2 which is associated with poor adaptation following
ischemia/reperfusion injuries.3 In addition, neovascularization
following reperfusion is hampered by the vascular calcification
process.4 Reperfusion may result in increased levels of reactive
oxygen species that subsequently impair endothelial progenitor
cell function.5 With regard to post-stroke repair mechanisms,
endothelial progenitor cells are known to be essential for neovascularization.6,7 The delayed neurological recovery could be
explained by these poor adaptations and hampered neovascularization following revascularization.
The delayed neurological recovery in this patient could also
have been associated with the luxury perfusion phenomenon;
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Figure 1. Initial computed tomography (CT) and magnetic resonance (MR) images of the patient in this study. (A) A coronal maximum intensity projection image from
CT angiography shows significant stenosis of the distal left middle cerebral artery, which was lined with calcified plaques (arrow). High calcification burden is also
seen along the bilateral distal internal carotid arteries (arrowhead). (B) A volume-rendered image from CT angiography shows a high calcification burden along all intracranial arteries (arrowhead). (C) Diffusion-weighted imaging performed on admission demonstrates a small lesion on the left parieto-occipital area (arrow). (D) A
time-to-peak map of MR perfusion imaging performed on admission shows extensive luxury perfusion in the posterior temporo-parieto-occipital area. (E) Diffusionweighted imaging demonstrates the persistence of the small lesion on the fourth day after admission. (F) The abnormal finding on the perfusion MR image had normalized by the fourth day after admission.

however, a previous report has shown a relationship with perfusion deficit. Hyperperfusion on perfusion magnetic resonance
imaging is thought to reflect a high degree of ischemic stress.8
The hyperperfused area was reported to correspond to the area
of cerebral infarction in this patient. When compared to patients
with normal perfusion, those with hyperperfusion show lower
apparent diffusion coefficient values.8 Moreover, delayed clinical recovery has been reported to be associated with perfusion
deficits.1 A defect that extends beyond a diffusion-restricted
area is referred to as an ischemic penumbra,9 which exhibits deranged cerebral metabolism and can be identified using perfusion imaging. The present case indicates that either hyperperfusion or hypoperfusion may be associated with delayed neurological recovery after cerebral arterial recanalization.8
In conclusion, the delayed neurological recovery observed in
our patient might have resulted from either post-ischemic reperfusion syndrome associated with luxury perfusion, or an im52
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paired post-stroke repair mechanism associated with a high burden of intracranial arterial calcification. Computed tomography
and magnetic resonance imaging are both useful for estimating
the degree of ischemic injury.
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