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ABSTRACT
Reversible cerebral vasoconstriction syndrome (RCVS) is characterized by sudden onset 
severe headache with or without focal neurologic deficits and is accompanied by seg-
mental or multifocal intracranial arterial vasospasms that resolve within 3 months. The 
typical RCVS has thunderclap headache but patients with RCVS without this type of 
headache have been reported. Herein we introduce an unusual case of RCVS without 
thunderclap headache, together with typical high-resolution magnetic resonance im-
aging (HR-MRI) features of RCVS showing the possible mechanisms of this condition. 
The present case suggests that HR-MRI features like dynamic negative remodeling but 
no enhancement may be a suspicious sign for RCVS, especially in cases with atypical 
presentation. HR-MRI can be helpful in direct visualization of the vasoconstriction of 
RCVS and differential diagnosis of other diseases, possibly even without serial examina-
tions. Further research should be performed to test the diagnostic accuracy of HR-MRI 
in patients with RCVS.
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INTRODUCTION

Reversible cerebral vasoconstriction syndrome (RCVS) is characterized by a sudden onset se-
vere headache with or without focal neurologic deficit, accompanied by segmental or multifo-
cal intracranial arterial vasospasms that resolve within 3 months [1]. Since the feature of RCVS 
is a reversible cerebral arterial vasospasm, it can cause various brain lesions including sub-
arachnoid hemorrhage, intracerebral hemorrhage, or posterior reversible encephalopathy 
syndrome, and even ischemic strokes [1,2].
 With a recent increase in awareness, RCVS has become the most important cause of thun-
derclap headache [3,4]. It has been demonstrated that thunderclap headache is usually the 
initial symptom of RCVS. Up to 82% to 100% of patients with RCVS have repeated attacks of 
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thunderclap headaches during the clinical course [2,5,6]. As 
a result, a headache with thunderclap onset (reaching the 
peak intensity in less than a minute), of severe intensity, and 
lasting for 5 minutes or more is considered typical for RCVS 
[7]. However, atypical presentation of RCVS has been report-
ed. Thus, the diagnosis of RCVS should not be discarded 
based on the absence of thunderclap headache [8]. 
 Herein we introduce a patient without thunderclap head-
ache who was diagnosed with RCVS based on high-resolu-
tion magnetic resonance imaging (HR-MRI) features.

CASE REPORT

A right-handed 32-year-old previously healthy woman was 
admitted to the Department of Neurology because of a wake-
up-onset right-sided weakness. She had a history of taking a 
number of unknown oral medications for weight loss from 
her friends. Several days before stroke onset, she experienced 
abdominal discomfort and mild headache. Cognitive impair-
ment was reported by her parents and a detailed neurological 
examination was performed. The clinical examination con-
firmed her right hemiparesis with hemihypesthesia and re-
vealed acalculia, right-left-disorientation, and finger agnosia 
which could be termed as Gerstman syndrome. 
 Brain computed tomography showed no evidence of intra-

cranial or extracranial hemorrhage. Brain MRI revealed acute 
multiple scattered infarctions involving both middle cerebral 
and anterior cerebral artery territories (Fig. 1A). The largest 
diffusion restriction was located on the left parietal lobe, 
which was in agreement with her clinical symptoms. Magnet-
ic resonance (MR) angiography demonstrated multiple focal 
stenotic segments on the bilateral middle cerebral, the anteri-
or cerebral, and the posterior cerebral arteries. Conventional 
angiography showed multiple, rather diffuse stenoses, but no 
basal collaterals (i.e., moyamoya vessels) (Fig. 1B).
 Blood count and biochemical analysis results were normal. 
Further laboratory examinations were performed for differen-
tiation of vasculitis and coagulopathy, including protein C, 
protein S, anti-thrombin III, anti-phospholipid antibodies, 
complements, anti-neutrophil cytoplasm antibody, anti-nu-
clear antibody, anti-double-stranded DNA antibody, anti-RO/
SSA, and anti-La/SSB, but the results were all negative.
 Longitudinal transcranial Doppler studies showed dynam-
ic changes after treatment with a calcium channel blocker. 
The maximal flow velocity of the left and the right middle ce-
rebral arteries was 186 and 210 cm/sec, respectively. Tran-
scranial Doppler study performed after 1 week of treatment 
with oral nimodipine 90 mg/day showed reduced maximal 
flow velocity of the left and the right middle cerebral arteries 
to 131 and 120 cm/sec, respectively.

Fig. 1. (A) Magnetic resonance diffusion weighted image revealed acute multiple scattered infarctions involving both middle cerebral and 
anterior cerebral artery territories. (B) Conventional angiography showed multiple, rather diffuse stenoses, but no basal collaterals. 
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Fig. 2. (A) High-resolution magnetic resonance imaging (HR-MRI) on admission showed diffuse negative remodeling of intracranial arteries 
without gadolinium enhancement. (B) HR-MRI after 1 week of treatment showed some improvement of the negative remodeling. (C) HR-MRI 
after 1 month of treatment showed the outer diameter returned to normal values. TOF-MRA, time-of-flight magnetic resonance angiography; 
Rt., right; MCA, middle cerebral artery; Lt., left. 
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 HR-MRI was performed longitudinally, on admission, after 
1 week, and after 1 month of nimodipine treatment. HR-MRI 
on admission showed diffuse negative remodeling of intra-
cranial arteries without gadolinium enhancement (Fig. 2A). 
The outer diameter of the proximal middle cerebral arteries 
was 1.58 mm for the right side and 1.52 mm for the left side. 
Plaque or pathognomic features of dissection were not pres-
ent. HR-MRI studies performed after 1 week of treatment 
with nimodipine showed some improvement of the negative 
remodeling (Fig. 2B). There was no stenotic segment on 
time-of-flight MR angiography but the outer diameters of the 
proximal middle cerebral arteries were still small (2.16 mm 
for the right side and 2.31 mm for the left side). The outer di-
ameter returned to normal values after 1 month. The outer 
diameter of the proximal middle cerebral arteries was 2.89 
mm for the right side and 2.84 mm for the left side (Fig. 2C).
 

DISCUSSION

RCVS was first named in 2007 [1] and it has been increasingly 
recognized in recent years, although it is still an underdiag-
nosed disease [9]. Considering its potential to cause severe 
neurological complications, the beneficial effects of calcium 
channel blockers and possible harmful effects of steroids, 
early diagnosis would be beneficial for the patients [7,10]. 
However, early diagnosis of RCVS is often challenging. Lumi-
nal imaging findings are not specific for RCVS pathophysiolo-
gy and initial angiography may be normal. The absence of 
thunderclap headache at onset of other symptoms is excep-
tional but a literature review identified 87 patients with RCVS 
without thunderclap headache [8]. Moreover, patients may 
be aphasic, in an altered mental state, or may be unaware of 
the headache due to the presence of more severe symptoms 
[8]. In addition, headache/neck pain can be found in some 
patients with cervicocephalic dissection and vasculitis, 
among other diseases.
 With the increasing use of longitudinal vascular imaging 
and HR-MRI, the confirm of disease progress and the number 
of affected patients are expected to increase in the future. In 
this context, neuroimaging techniques for differential diag-
nosis of RCVS from other large intracranial stenotic diseases 
are needed. Luminal images, including MR angiography, 
computed tomographic angiography, and conventional an-
giography are methods of choice for studying RCVS, which 
reveal cerebral vasoconstrictions and their reversal. Both are 
essential components for RCVS diagnosis. However, intracra-
nial stenosis can be caused by various diseases such as pri-

mary angiitis of the central nerve system (CNS) [11] and RCVS 
is a high dynamic condition that requires longitudinal imag-
ing studies. Since recently, HR-MRI for vessel wall imaging is 
being used in patients with RCVS [12-14]. Several case stud-
ies suggested that HR-MRI may enable differentiation be-
tween RCVS and CNS vasculitis by the absence and presence 
of arterial wall enhancement [13,14]. HR-MRI can also be 
used for differential diagnosis of other large-vessel intracra-
nial arterial diseases [11,12,15]. Intracranial atherosclerosis 
can be diagnosed by the documentation of atherosclerotic 
plaques commonly narrowing the lumen (eccentric en-
hancement if vulnerable) with positive remodeling in most 
cases. Moyamoya disease can be diagnosed by the negative 
remodeling and concentric enhancement of symptomatic 
segments and arterial dissection can be diagnosed by the 
presence of an intimal flap, double lumen, and mural hema-
toma. Vasculitis is suspected in cases with concentric en-
hancement [15-18]. Unlike conditions mentioned above, 
RCVS does not show pathognomic HR-MRI findings. As 
shown in the present case, a pathologic process within the 
vascular wall, i.e., a distinct enhancement or thickening, is 
usually not present in RCVS. This can help to exclude other 
disease conditions earlier before the follow-up imaging is ob-
tained. However, it should be mentioned that the pathologi-
cal process of RCVS first includes distal arteries and then pro-
gresses proximally towards the circle of Willis [1], so the diag-
nostic yield of HR-MRI could be low, especially in the earlier 
stages of RCVS.
 The patient presented here shows longitudinal changes of 
reversible vasoconstriction. A histopathological study showed 
that the mean arterial diameter of the middle cerebral artery 
was 3.13 mm [19]. In the presented patient, the outer diame-
ter of the middle cerebral artery was 1.52 to 1.58 mm at the 
peak of symptoms, which was increased to 2.84 to 2.89 mm 
after neurological improvements. Unpredictable and tran-
sient failure of regulation of cerebral artery tone with sympa-
thetic overactivity may have a role in the development of 
RCVS [1]. The differential temporal profile of the early disap-
pearance of headache and the later peak of vasoconstriction 
causing cerebrovascular events suggest that thunderclap 
headaches are probably not caused by vasoconstriction [7]. 
 In conclusion, HR-MRI features can provide a diagnostic 
clue for RCVS, especially in cases with atypical presentation. 
HR-MRI directly visualizes the vessel walls; thus, it can be 
helpful for the differential diagnosis of intracranial steno-oc-
clusive diseases. Further research should be performed to 
test the diagnostic accuracy of HR-MRI in patients with RCVS.   
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