
INTRODUCTION 

Reversible cerebral vasoconstriction syndrome (RCVS) is typi-
cally characterized by clinically severe headache, neurologic deficits 
caused by ischemia or intracerebral hemorrhage, and radiologically 
observed multifocal cerebral artery vasoconstriction1,2). 

The purpose of this case report was to report the clinical treat-
ment and management, as well as discuss the imaging characteris-
tics, of an RCVS patient. 

CASE REPORT 

A 28-year-old woman with no past medical history presented 
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with a severe headache (VAS 7) and vomiting. She underwent a 
cesarean section a week earlier and had no particular postoperative 
complications. When she came to our emergency room, her initial 
mental status was drowsy, and her blood pressure was normal. 
Computed tomography (CT) showed a left basal ganglia Intrace-
rebral hemorrhage (ICH) and a subarachnoid hemorrhage (SAH) 
in the left frontal sulci (Fig. 1). Rheumatoid factor, antinuclear an-
tibody, and inflammation-related laboratory tests were performed, 
all of which were normal. She complained of anxiety and dizziness. 
High blood pressure (160/90 mmHg) was noted and the fol-
low-up CT showed left intracerebral hemorrhage resolution and 
marked low density in the left ACA-MCA border zone (Fig. 2) on 
day 10. There was no difference in consciousness, and dizziness re-
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peatedly improved and worsened. CT angiography (CTA) re-
vealed smooth, contoured, narrowing bilateral intracranial arteries, 
and no demonstrable cerebral aneurysm or vascular malformation 
(Fig. 3). A tentative diagnosis of RCVS was made. The patient was 
started on nimodipine 270 mg oral administration per day and was 
treated for high blood pressure. Digital subtraction angiography 
(DSA) was done on day 11. Diffuse vasospasm involving bilateral 
intracranial arteries, intraarterial drug infusion angioplasty in bilat-
eral ICAs using nimodipine 3mg shows poor response of drug in-
fusion angioplasty (Fig. 4). Magnetic resonance (MR) perfusion 
was performed on day 18. No dealyments were found in the time 
to peak or mean transit time. The MRI T1 contrast image revealed 
probable ICH in the left basal ganglia, gyral enhancement along 
the left frontal convexity, and probable subacute infarction (Fig. 5). 
Her consciousness, anxiety, and dizziness improved on day 28, 
without neurologic deficits. 

Repeat CTA three months post-admission revealed bilateral, 
multifocal, reversible vasoconstriction, confirming a diagnosis of 
RCVS. The patient is still undergoing outpatient follow-up with-
out any special neurologic disorders. 

DISCUSSION 

RCVS has a clinical presentation of thunderclap headache, nau-
sea, vomiting, photophobia, encephalopathy, seizure, focal neuro-
logic deficit due to ischemia, cerebral edema, and cerebral infarc-
tion3). An initial DSA and CTA are the preferred imaging modali-
ties, and such images show multifocal segmental vasoconstriction 
and reversibility of angiographic spasms in the three months fol-
lowing the onset of clinical symptoms4). Although the pathophysi-
ology is still not yet clearly defined, multiple factors can cause SAH 
including pial vessels and reperfusion injury due to high flow in 
spastic vessels3). Sympathetic hyperreactivity by medication, endo-
thelial dysfunction, and oxidative stress are prone to generating va-
soconstriction, causing RCVS4). The risk factors include the post-
partum state, adrenergic or serotonergic drugs, chronic migraines, 
and vasoactive material (cocaine, ecstasy, amphetamines, alcohol, 
and nicotine)5). Post-partum RCVS usually occurs in the first week 

Fig. 1. Cerebral computed tomography scan on day 1 after the occurrence 
of mental changes (drowsy) and ICH in the Lt. basal ganglia, SAH along 
the Lt. cerebral sulci and IVH. ICH, intracerebral hemorrhage; Lt., left; 
SAH, subarachnoid hemorrhage; IVH, intraventricular hemorrhage.

Fig. 2. Cerebral computed tomography scan on day 10 (left) and 
resolving process of the ICH in the Lt. basal ganglia, SAH, and marked 
low-density in the Lt. ACA-MCA watershed zone (right, arrows).

Fig. 3. CT angiography on day 10 and smooth, contoured, narrowing 
bilateral intracranial arteries, with no demonstrable cerebral aneurysm 
or vascular malformation.

Fig. 4. DSA on day 11. Diffuse vasospasm involving bilateral intracranial 
arteries (left) and intraarterial drug infusion angioplasty in bilateral ICAs 
using nimodipine 3 mg, respectively, with poor response in drug infusion 
angioplasty (right).
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after delivery. Most cases are associated with administered vaso-
constrictors, such as ergotamine and oxytocin5). 

RCVS can be differentially diagnosed by primary angiitis of the 
central nervous system (PACNS) and primary reversible cerebral 
vasoconstriction syndrome (PRES). Clinically, PACNS usually 
has a chronic onset, not significant thunderclap headache, and pro-
gresses to stepwise neurological deterioration. Because PACNS in-
volves inflammation of the blood vessels, cerebrospinal fluid (CSF) 
analysis shows inflammatory changes. PACNS can be diagnosed 
by several occlusions seen on angiography, with similar angio-
graphic findings on DSA and CTA. Mandell et al. reported that 
high-resolution magnetic resonance imaging (HRMRI) could be a 
diagnostic choice in differentiating the distinct wall characteristics 

of both diseases. The PACNS group showed wall thickening and 
wall enhancement, and the RCVS group exhibited wall thickening 
without wall enhancement. Obusez et al reported that HRMRI 
showed a continuous pattern in RCVS throughout the entire wall, 
with or without an enhancing wall pattern. This enhancing pattern 
is distinct in the short segmental concentric or eccentric enhancing 
wall pattern of PACNS5,6). With time, RCVS stabilizes, and the an-
giographic findings tend to improve quickly, whereas the arterial 
luminal irregularity in PACNS does not improve in a short time5). 
Multiple cerebral infarctions can occur in PACNS and RCVS, and 
PACNS patients are typically prone to acute infarction in the bor-
der-zone territories7). In contrast, PACNS tends to cause acute in-
farction in the large branch artery territory or small vessel occlusion 
area8). Intra-arterial vasodilators such as nimodipine have been 
proposed to have differential diagnostic value in RCVS. The drug 
immediately normalizes spasms in RCVS, whereas vasodilators in-
fused at the lesion in PACNS do not consistently produce chang-
es9). However, in our case, intra-arterial nimodipine infusion did 
not result in vasodilation. After nimodipine infusion, the overall ar-
terial caliber was similar to that in the pre-treatment state. 

RCVS and PRES overlap significantly in clinical and radiograph-
ic features. PRES has an acute onset, with severe headache, visual 
changes, and seizures, which can be reversible. MRI T2 images can 
differentiate PRES from RCVS, in which symmetric both side ede-
ma is seen in the cortex and subcortical white matter, mostly of the 
posterior parietal and occipital lobes, that quickly reverses. In 
PRES patients, on post-contrast images, superficial leptomeningeal 
enhancement is the most common finding. One-third of the pa-
tients exhibit combined gyral cortical enhancement in the T1 im-
ages10-12). Vasogenic edema occurs in the parietal-occipital regions 
in 90% of the patients12). 

A quarter of the patients with PRES are normotensive. A more 
recent study reported that endothelial dysfunction could trigger 
the regulation of arterial tone and affect vasoconstriction with hy-
poperfusion13,14). MR perfusion demonstrated reduced cortical rel-
ative cerebral blood volume(rCBV) in PRES lesions, and a string-
of-beads pattern along with reduced rCBV indicates a hypoperfu-
sion state in PRES14). 

SAH or ICH in RCVS typically occurs in cerebral convexities a 
few days after the initial headache, before infarction15). Ducros et al. 
found different time courses of thunderclap headaches, vasocon-
striction, and ischemia, suggesting that vasospasm starts in the 
small arterioles and gradually progresses toward medium-sized and 
large arteries15,16). The mechanism of ICH and SAH in RCVS pa-
tients is still unknown. Recurrent vessel rupture and reperfusion 
injury from vasoconstriction and dilation of the leptomeningeal ar-
teries is hypothesized16). Endothelial dysfunction in vessel walls 

Fig. 5. Magnetic resonance (MR) perfusion on day 18. Time to peak 
and mean transit time delays were not found (upper). The MRI T1 
contrast image revealed probable ICH in the Lt. basal ganglia (lower 
left) and gyral enhancement along the Lt. frontal convexity, with 
probable subacute infarction (lower right).

Fig. 6. CT angiography follow-up at three months. Diffuse vasospasm 
was not noted.
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can be the key to explaining the stroke mechanism16). The mecha-
nism of intraventricular hemorrhage following RCVS has not been 
clearly defined. The blood supply of the fourth ventricle comes 
from the perforator branch of Posterior cerebral artery (PCAs) and 
superior cerebellar artery (SCAs) 17). In our patient, (Intraventricu-
lar hemorrhage) IVH and left (basal ganglia) BG ICH was detect-
ed on the initial CT scan, supporting the theory that small arteries 
are more susceptible to repeated vasoconstriction and vasodilation 
than medium or large-sized arteries. Our findings support that 
these perforators may be affected by vasoconstriction and reperfu-
sion. 

From the treatment of RCVS, guidelines have been established 
by observational data and opinions18). Because of the self-limiting 
disease entity, symptomatic treatment and Intensive care unit 
(ICU) administration following close blood pressure monitoring 
should be done. Vasoactive drugs should be avoided at first, and 
analgesic agents administered to relieve severe headaches and as 
seizure prophylaxis. Osmotic agents can also be used19). Calcium 
channel blockers and magnesium sulfate have been reported to re-
duce vascular tone18,19). 

Long-term treatment should include the secondary prevention 
of stroke, and antihypertensive agents with calcium channel block-
ers and nimodipine can be considered. Oral or intravenous ni-
modipine has been reported to provide symptom relief, especially 
for headaches9). Balloon-angioplasty was reported in some cases, but 
four of five patients died20,21). Intra-arterial vasodilator therapy has 
been reported to improve vasoconstriction. However, multiple treat-
ments may be needed due to recurrent arterial spasms9,22). In our case, 
intra-arterial nimodipine 3 mg infusion was administered continuous-
ly for two days, yet the vasospasm did not improve (Fig. 4). 

CONCLUSION 

The pathophysiological mechanism of PACNS, PRES, and 
RCVS is still unknown. PACNS, PRES, and RCVS are clinically 
and radiologically similar with overlapping findings and are a part 
of a continuous disease entity, so the initial diagnosis can be diffi-
cult. Several theories have debated the involvement of cerebral au-
toregulation and endothelial dysfunction. 

Developing MRI and neuroradiological studies and clinical find-
ings may help with diagnosis and treatment. Discovering patho-
physiologic algorithms and the accumulation of treated cases can 
improve clinical outcomes. 
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