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Abstract

Previous literatures describing cerebral infarction in Reversible Cerebral 
Vasoconstriction Syndrome (RCVS) have not address the temporal change 
of cerebral ischemia in relation to clinical symptoms. A 54-year-old man 
presented with altered consciousness, aphasia and right hemiparesis. Initially, 
CT angiography showed diffuse narrowing of left Middle Cerebral Artery (MCA) 
without any diffusion restriction on brain MRI. Two days after onset, he recovered 
consciousness and follow-up MRI revealed diffusion restrictions at left frontal 
and temporal cortices. Five days after onset, aphasia and right hemiparesis 
improved and MR angiography revealed the restoration of left MCA despite 
extended lesion at left temporal cortex on T2-weighted MRI. We report the case 
of a patient with unilateral RCVS who showed initial clinical-MRI mismatch with 
delayed ischemic change on diffusion-weighted MRI followed by progression of 
infarction despite neurological improvement. We suggest early augmentation of 
cerebral blood flow be required in this case.
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Introduction
Reversible Cerebral Vasoconstriction Syndrome (RCVS) refers to 

a condition of acute neurological symptoms with radiological change 
showing diffuse segmental constrictions of cerebral arteries that 
resolves spontaneously within some periods [1-4]. Cerebral infarction 
in RCVS tends to be typically bilateral and watershed in location, 
reflecting impaired cerebral blood flow due to severe cerebral 
vasoconstriction [5]. Although there have been previous literatures 
describing cerebral infarction in patients with RCVS [6,7], the 
temporal change of cerebral ischemia in relation to clinical symptoms 
has not been addressed in those literatures. The cerebral ischemia 
caused by RCVS might be different from that caused by typical 
cerebral infarction which is accompanied by sudden thrombotic or 
embolic occlusion of cerebral arteries.

We report the case of a patient with unilateral RCVS who showed 
initial clinical-MRI mismatch with delayed ischemic change on 
diffusion-weighted MRI followed by progression of infarction despite 
restoration of vasoconstriction and neurological improvement.

Case Report
A 54-year-old man visited Emergency Room (ER) due to altered 

consciousness. He was a chronic alcoholic and a current smoker. He 
also had hypertension and dyslipidemia. He was last seen as normal 
17 hours before visit to ER but was found to be abnormal 1 hour 
before. His initial blood pressure was 125/77mmHg. The neurological 
examination revealed decreased consciousness, global aphasia with 
right hemiplegia (MRC grade I at right arm and leg) and left gaze 
preponderance (National Institute of Health Stroke Scale (NIHSS) 
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score = 22). The CT angiography, taken 70 minutes after the first 
abnormal time (FAT), showed multiple segmental constrictions 
of distal branches and mild diffuse narrowing of M1 portion of left 
Middle Cerebral Artery (MCA) (Figure 1A). 

The MRI, taken 14 hours after the FAT, did not show any diffusion-
restricted lesion (Figure 1B and C). The Electroencephalography 
(EEG) displayed intermittent slow wave in the left frontocentral region 
without epileptiform discharges. We treated him with intravenous 
hydration and dual anti-platelets including aspirin and clopidogrel. 
Two days after onset, he recovered consciousness, but still showed 
persistent global aphasia with right hemiplegia (MRC grade I at arm 

Figure 1: CT angiography and brain MRI at admission. (A) The CT 
angiography, taken 70 minutes after the FAT showed multiple segmental 
vasoconstrictions at distal branches (white arrows) and mild diffuse narrowing 
of M1 portion (white arrowhead). (B, C) The initial brain MRI, taken 14 hours 
after the FAT, revealed no diffusion-restricted lesion. 
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and II at leg) (NIHSS score = 13). The follow-up diffusion-weighted 
and T2-weighted MRI on the same day revealed small patched high 
signal intensities restricted to left frontal and temporal cortices 
(Figure 2A-F). The Transcranial Doppler Sonograpy (TCD) showed 
the increased flow velocity at left MCA (Figure 2G).

On the 5th day after onset, the patient showed motor aphasia 
and right hemiparesis (MRC grade I at arm and III at leg) (NIHSS 
score = 11) and the MR angiography revealed the recovery from 
vasoconstriction at the left MCA (Figure 3A). The T2-weighted MRI 
on the same day showed increased extent of high signal intensity at the 
left temporal cortex (Figure 3B and C). Other laboratory evaluations 
including echocardiography, Holter monitoring and carotid duplex 
sonography did not show any significant findings. Two weeks after 
admission, the patient recovered to show mild motor aphasia with 
right hemiparesis (MRC grade III at arm and III at leg) (NIHSS score 
= 5). The follow-up TCD about 1 month later showed the recovery of 
normal flow velocity at left MCA (Figure 3D).

Discussion
Although there are no validated criteria for the diagnosis of 

RCVS, the key finding is a reversible vasoconstriction. The cerebral 
vasoconstriction in RCVS begins in small peripheral arterioles and 
subsequently proceeds centripetally to involve medium and large 
cerebral artery. The cerebral vasoconstriction in RCVS is characterized 
by multiple segmental involvements showing beaded appearance and 
typically resolves spontaneously within days to weeks [2]. Although 
the patient in this case had atherosclerotic risk factors such as current 
smoking, hypertension and dyslipidemia, the initial CT angiography 
showed multiple segmental constrictions of distal branches of left 
MCA. The mild diffuse narrowing of M1 portion of left MCA may 
be due to centripetal involvement of vasoconstriction or decreased 
blood flow to distal branches. The follow-up MR angiography 
revealed spontaneous improvement of vasoconstriction five days 
later. The TCD taken two days after onset also showed increased flow 
velocity at left MCA, which was normalized in the follow-up study. 
The vasoconstriction in RCVS was typically described as bilateral, but 

Figure 2: Follow-up brain MRI and Transcranial Doppler Sonography (TCD) taken 2 days after onset. (A-D) The follow-up diffusion-weighted MRI along with ADC 
map, taken 2 days after onset, revealed delayed ischemic change at the left frontal and temporal cortices (white and black arrows). (E, F) The T2-weighted images 
on the same day showed high signal intensities restricted to the same regions (white arrowheads). (G) The TCD taken 2 days after onset revealed the increased 
mean flow velocity at left MCA M1 (114cm/sec).

Figure 3: Brain MRI and MR angiography taken 5 days after onset and follow-up TCD about one month later. (A) The MR angiography, taken 5 days after onset, 
showed the recovery from vasoconstriction at left MCA. (B, C) The follow-up T2-weighted images revealed increased extent of high signal intensity at the left 
temporal cortex (white arrows: previous lesions, white arrowheads: new lesions). (D) The follow-up TCD about one month later showed the recovery of normal 
mean flow velocity at left MCA M1 (51cm/sec). 
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unilateral RCVS is also well recognized in previous literatures [8]. 
RCVS can be caused by various medical conditions including alcohol 
and can also occur spontaneously [2-4]. In this case, alcohol might 
be a triggering factor for cerebral vasoconstriction. RCVS is usually 
accompanied by typical thunderclap headache [2-4]. The patient in 
this case might have headache, but we could not identify it due to 
his aphasia. Furthermore, previous literatures showed that about 15% 
of RCVS patients expressed non-thunderclap or no headache [8,9]. 
Cardioembolism and intracranial atherosclerosis were excluded 
by negative findings in appropriate evaluations. Therefore, we 
concluded that the cerebral infarction in this patient was caused by 
RCVS although it was atypical in respect of unilateral involvement 
and relatively rapid resolution of vasoconstriction.

Typical cerebral infarction caused by sudden thrombotic and 
embolic occlusion of cerebral arteries usually shows diffusion 
restriction within 12 hours after onset at the latest [10]. In this case, 
however, the initial MRI taken 14 hours after the FAT showed no 
diffusion-restricted lesion although the patient showed severe 
neurological deficits suggesting left MCA territory infarction. Early 
after onset, diffuse cerebral vasoconstriction may cause only a limited 
degree of cerebral ischemia, which is enough to cause neuronal 
dysfunction but insufficient to bring about cytotoxic edema. This 
phenomenon of clinical-diffusion mismatch has been already 
known in ischemic penumbra and suggests the degree of ischemia is 
possibly not sufficient to cause cytotoxic edema but enough to cause 
neurological deficit by neuronal dysfunction [11,12]. The follow-
up MRI, taken 2 days after onset, showed only a limited extent of 
diffusion restriction at left frontal and temporal cortices despite 
persistent severe neurological deficits. These findings are suggestive 
of attenuated but still persistent clinical-diffusion mismatch which is 
quite unusual in typical thrombotic or embolic cerebral infarction. 
While the patient was clinically improving and the MR angiography, 
taken 5 days after onset, showed the recovery from vasoconstriction 
at left MCA, T2-weighted MRI revealed slightly extended lesion with 
high signal intensity, especially at the left temporal cortex. This can be 
interpreted that though cerebral infarction has progressed, the extent 
of progression was attenuated along with improvement of cerebral 
blood flow.

The temporal change of MRI, MRA and neurological deficit in 
our patient has an important therapeutic implication. In the cerebral 
infarction caused by thrombotic or embolic arterial occlusion, the 
thrombolytic therapy to restore blood flow has very limited time 
window. However, in the cerebral ischemia caused by hypoperfusion 
without sudden arterial occlusion, we can have longer therapeutic time 
window especially when the patient shows clinical-MRI mismatch. In 
such a situation, the treatment to improve cerebral perfusion is more 
necessary than thrombolytic or anti-thrombotic therapy.

Conclusion
We report the case of a patient with RCVS who showed severe 

neurological deficit despite no lesion on initial diffusion-weighted 
MRI. The patient’s neurological deficit was improved despite 
delayed ischemic progression on the follow-up MRI. In a condition 
of cerebral ischemia caused by hypoperfusion, the progression of 
cytotoxic neuronal damage can be gradual and we might have more 
chance to prevent the progression of ischemic injury by improving 
cerebral perfusion.
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