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BBB — blood-brain barrier 
CI — confidence interval 
CNS — central nervous system 
CSF — cerebrospinal fluid 
CT — computed tomography 
CTA — computed tomographic angiography 
DSA — digital subtraction angiography 
ICH — intracranial hemorrhage 
IS — ischemic stroke 

MCA — middle cerebral artery 
MRA — magnetic resonance angiography 
MRI — magnetic resonance imaging 
PA CNS — primary angiitis of the central nervous system 
PRES — posterior reversible encephalopathy syndrome 
RCVS — reversible cerebral vasoconstriction syndrome 
SAH — subarachnoid hemorrhage 
TCDS — transcranial Doppler sonography 
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INTRODUCTION 

Reversible cerebral vasoconstriction syndrome 
(RCVS) is a group of cerebrovascular diseases 
characterized by multifocal alternation of segmental 
vasoconstriction and vasodilation of medium-sized 
and large cerebral arteries, clinically debuting with a 
thunderclap headache [1]. More than 35 years have 
passed since the first description of RCVS by Call et 
al. (1988), and currently there are more than a dozen 
synonyms, including: "Call-Fleming syndrome", 
"thunderclap headache with reversible cerebral 
vasospasm", "benign angiopathy of the central 
nervous system", "headache associated with sexual 
activity", "drug-induced cerebral arteritis or 
angiitis", etc. [2–4]. 

Reversible cerebral vasoconstriction syndrome 
may occur spontaneously, without an obvious cause, 
but in more than 50% of cases the triggers are 
intracranial hemorrhage; cervical dissection; 
postpartum period; use of narcotic drugs (marijuana, 
cocaine, amphetamine, 
methylenedioxymethamphetamine), selective 
serotonin reuptake inhibitors (fluoxetine, sertraline, 
paroxetine), tricyclic antidepressants 
(clomipramine, dibenzepine, doxepin), and 
vasoconstrictors (oxymetazoline, xylometazoline, 
phenylephrine) [5, 6]. 

Currently, there is no clear pathogenetic concept 
of RCVS, nor is there any basic information on 
prevalence and mortality. Moreover, even with 
clearly formulated clinical and instrumental criteria, 
timely verification of the diagnosis is a complex 
medical task. This is evidenced by the fact that on 
average, the patient visits a doctor 4 to 5 times from 
the onset of the disease to diagnosis and treatment, 
and the mean time is 9 or more days [6]. Since RCVS 
is a potentially life-threatening condition, such 
significant diagnostic delays are unacceptable. 
Currently, there is information about the 
relationship between RCVS and such conditions as 
transient global amnesia, takotsubo 
cardiomyopathy, PRES (Posterior Reversible 
Encephalopathy Syndrome) [5, 6]. In addition, there 
is a hypothesis that PRES and RCVS are a 
pathogenetic continuum of reversible dysfunction of 
cerebral arteries of varying severity. 

The aim of this article is to increase awareness of 
neurologists, therapists, anesthesiologists about 

reversible cerebral vasoconstriction syndrome 
(RCVS).  

MATERIAL AND METHODS 

To achieve the stated goal, the results of 
scientific studies devoted to RCVS were analyzed. 
The literature search was performed in PudMed and 
ELIBRARY electronic search systems using the 
keywords: reversible cerebral vasoconstriction 
syndrome, acute headache, primary angiitis of the 
central nervous system. For the analysis, scientific 
articles published between 1988 and 2023 were 
selected; 30% of the analyzed works devoted to the 
topic of RCVS were published no later than 5 years 
ago. 

PREVALENCE 

The true prevalence of RCVS remains unknown 
due to the difficulty of diagnosing this disease. 
Nevertheless, it has been established that RCVS is 
more often diagnosed in women [6]. Thus, the ratio 
of men and women with verified RCVS in European, 
North American and Chinese studies was 1:2.6, 1:4.3 
and 1:10.2, respectively [7, 8, 9]. Another gender-
specific feature of RCVS is the average age of onset 
of this disease in men, which is 10 years younger than 
in women (30 years versus 40 years, respectively) [9]. 
In an Italian study, the frequency of RCVS 
verification in patients with ischemic stroke under 45 
years of age was 13% [10]. Although there is no 
precise data on the prevalence of RCVS, Patel S.D. et 
al. (2021) reported that more than 1000 patients with 
RCVS are hospitalized annually in the United States, 
with an average age of 47.6 years [11]. 

Despite the presence of such a definition as 
“reversible” in the term, RCVS is a potentially life-
threatening condition, with a mortality rate of 5–
10%. However, 90% of patients have a favorable 
functional outcome of the disease [12]. The incidence 
of severe RCVS accompanied by focal neurological 
symptoms is significantly higher in European and 
North American countries [10]. 

ETIOLOGY 

It was established that RCVS may occur 
spontaneously, without an obvious cause, or be 
secondary to a known trigger (25–60% of cases) [11]. 
Moreover, one patient may have two or more 
triggers. There are a large number of reports of 
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factors that provoke RCVS, such as prolonged loud 
laughter, crying or coughing, bathing in cold or hot 
water, sexual activity, which are more likely to be 
coincidental than a pattern [13–15]. 

The established causes of RCVS can be divided 
into iatrogenic, which are a consequence of the use 
of various drugs or diagnostic and therapeutic 
manipulations, or induced by drug use, as well as 
associated with other pathological conditions and 
diseases. Well-known drug triggers of RCVS include 
the use of over-the-counter sympathomimetics, 
antimigraine drugs, treatment with interferon, 
immunoglobulin, erythropoietin, selective serotonin 
reuptake inhibitors, tricyclic antidepressants, 
nonsteroidal anti-inflammatory drugs, and 
transfusion of blood components [1]. A medical 
diagnostic and treatment procedure capable of RCVS 
inducing is cerebral digital subtraction angiography. 
In addition to iatrogenic ones, there is a special 
group of RCVS provoked by the use of narcotic 
psychoactive substances such as cocaine, 
methamphetamine, 
methylenedioxymethamphetamine, 
tetrahydrocannabinoid. The third group of RCVS 
causes includes conditions and diseases, among 
which are the early postpartum period, cervical 
arterial dissection, subarachnoid hemorrhage (SAH) 
of both aneurysmal and non-aneurysmal origin, 
cerebral venous thrombosis, migraine, 
catecholamine-producing tumors, antiphospholipid 
syndrome [16–18]. Although a significant number of 
medications and drugs are well-known RCVS 
inducers, the bulk of the above-mentioned triggers is 
the early postpartum period, which accounts for 
about 50–60% of all cases [19]. The onset of RCVS in 
the early postpartum period usually occurs between 
1 and 6 weeks after an uncomplicated pregnancy. It 
should be noted that the onset of symptoms may 
occur several days or months after exposure to the 
trigger [20]. 

PATHOGENESIS 

Since the etiology of RCVS is heterogeneous, the 
underlying pathophysiological mechanisms are 
multifaceted, which complicates the formation of a 
unified pathogenetic concept. Moreover, according 
to Singhal A.B. et al. (2011), histological examination 
of the brain performed in 17% of patients with RCVS 
did not reveal any abnormalities in any case [1]. A 
case report of RCVS with histological and electron 
microscopy examination of the cerebral arteries 

revealed no abnormalities either, except for a focal 
area of subendothelial thickening of the posterior 
cerebral artery [21]. 

The development of RCVS apparently requires 
not only the presence of a trigger, but also a 
predisposition of the body. Despite the complex 
mechanisms, Chen S.P. et al. (2022) identified 9 
tangentially oriented links of this syndrome: 
dysregulation of cerebral arterial tone, sympathetic 
hyperactivity, excessive oxidative stress, damage to 
the blood-brain barrier (BBB), altered 
trigeminovascular nociceptive system, genetic 
predisposition, sex hormones and inflammation [21, 
22]. Pathogenetically, it best fits the picture of 
reversible cerebral vasoconstriction syndrome 
triggered by surgery on the vessels of the brain in 
genetically predisposed individuals [23]. Thus, 
according to this concept, a trigger with increased 
sympathetic activity acts on a genetically 
predisposed patient [24]. Then, at the moment of 
overexcitation of the sympathetic nervous system, 
there occurs a release of vasoconstrictors such as 
catecholamine, neuropeptide Y and endothelin-1, 
which induces a violation of cerebrovascular tone 
regulation and debuts with dilation of distal 
arterioles due to an increased trigeminovascular 
reflex [24]. Dilation of distal arterioles, capillaries 
and meningeal collaterals ultimately leads to 
stretching of perivascular nociceptive nerve fibers 
and, as a consequence, to headache. Excessive 
pulsatile blood flow against the background of 
fluctuations in arterial pressure forms the basis for 
increased permeability of the BBB, which further 
increases the dysfunction of cerebral arterial tone, as 
well as the severity of headache. In response to 
excessive pulsatile cerebral blood flow and dilation 
of distal arterioles, large and medium cerebral 
arteries constrict, resulting in centripetal spread of 
vasoconstriction [20]. Persistent sympathetic 
hyperactivity leads to endothelial dysfunction and 
excessive oxidative stress, further dysregulating 
cerebral arterial tone, which reduces the capacity for 
endogenous endothelial restoration. Vasoactive 
metabolites formed in response to free radicals, such 
as 8-iso-PGF2α, penetrate into the perivascular 
space, maximizing vasoconstriction [22]. Along with 
vasoconstriction, inflammation of the vascular wall 
may develop [24]. Increased BBB permeability and 
excessive pulsatile blood flow may cause 
complications such as PRES, SAH, and intracerebral 
hematoma. In addition, abrupt stretching of small 
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pial arterioles can lead to reperfusion injury and 
rupture of these vessels and, as a consequence, SAH. 
Vasoconstriction of large and medium-sized cerebral 
arteries can lead to cerebral hypoperfusion and acute 
ischemia [21]. 

CLINICAL MANIFESTATIONS AND CEREBRAL 
COMPLICATIONS 

The main clinical manifestation of RCVS is a 
sudden, intense, thunderclap headache reaching its 
maximum intensity within 1 minute. The patient 
describes such cranialgia as the most severe pain he 
or she has ever experienced. The duration of the pain 
syndrome can reach 10 days, and in some cases is 
accompanied by symptoms of focal brain damage. 
The incidence of severe headache in patients with 
RCVS reaches 94–100%; and in 70–76% of cases, it 
may be the only symptom [17, 25]. Cases of non-
specific, mild or progressive headache in patients 
with RCVS were described. Very rarely, RCVS occurs 
without headache and debuts immediately with 
cerebral focal symptoms [26]. Typical headache in 
patients with RCVS is bilateral (less often unilateral), 
starts from the occipital region and spreads diffusely 
throughout the head. It is often accompanied by 
nausea, vomiting, photo- and phonophobia; which 
requires differential diagnosis with SAH and 
meningitis, and concomitant neck pain should serve 
as a reason to exclude cervical dissection [7]. In 94–
100% of patients, headaches are recurring, with an 
average of four thunderclap headache episodes 
developing over the next 4 weeks [23, 27–30]. 
Headache recurrence can be provoked by Valsalva-
like activity – cough, laughing, defecation, sexual 
activity [28, 30]. Almost half of the patients develop 
headache after regression of vasoconstriction, which 
can be present for more than 12 months [31]. It 
should also be remembered that 5–10% of the 
patients develop a relapse of RCVS [32]. Boilet R. et 
al. (2019) described a series of clinical observations 
with the simultaneous development of RCVS and 
transient global amnesia, which may indicate similar 
pathogenetic mechanisms of the two conditions [5]. 

Seizures and focal neurological deficit are 
observed in 33% and 8–43% of patients with RCVS, 
respectively [18, 28, 29, 33]. Focal neurological 
deficit in a patient with RCVS requires the exclusion 
of such cerebral complications as intracranial 
hemorrhage (ICH), development of acute cerebral 
ischemia, as well as posterior reversible 
encephalopathy syndrome (PRES) [34, 37]. According 

to the study by Topcuoglu M.A. et al. (2016), the 
incidence of ICH in patients with RCVS was 43% [34, 
35]. Female gender and a history of migraine are 
independent risk factors for ICH in patients with 
RCVS [36]. Convexity subarachnoid haemorrhage 
(SAH), intracerebral and subdural hematomas were 
detected in 38%, 13% and 1.9% of patients, 
respectively [35]. In 1/3 of patients, SAH was 
bilateral. Primary computed tomography (CT) 
examination of the brain reveals signs of convexity 
SAH in 90%, and in 10% - only during a repeat 
examination. Moreover, in 23% of patients, SAH of a 
new location was observed during CT of the brain in 
dynamics [35]. The features of SAH in patients with 
RCVS are location in convexity (35%), limitation by 
1–3 sulci, more often frontal localization (51%) [36]. 
As a rule, SAH develops 2–4 days after the onset of 
the thunderclap headache [36, 37]. The incidence of 
such complications of RCVS as ischemic stroke (IS) 
and PRES, according to the study by Chen S. et al. 
(2008), is 20% and 9%, respectively [38–40]. 

Differential diagnosis of aneurysmal SAH and 
RCVS-associated SAH is important. The latter is 
characterized by a discrepancy between the 
prevalence of SAH (1–3 sulci) and the severity of 
vasoconstriction, which is often diffuse [36]. In 
addition, in 80% of patients with aneurysmal SAH, 
only one episode of a thunderclap headache develops 
at the onset of the disease, while 85–100% of 
patients with RCVS have about four such episodes 
[37]. The headache pattern allows differentiation 
between primary angiitis of the central nervous 
system (PA CNS) and RCVS. In the first case, the 
headache is often “dull” in nature (51%), and very 
rarely thunderclap one (6%) [38]. 

The severity of cerebral vasoconstriction in 
patients with RCVS is associated with the risk of 
developing acute cerebral ischemia and PRES. Thus, 
Chen S. et al. (2008) using transcranial Doppler 
ultrasonography found that blood flow velocity in 
the middle cerebral artery (MCA) exceeding 120 
cm/s, as well as the Lindegaard ratio of 3 or more, 
increase the risk of developing IS and PRES (50% 
versus 0%, p=0.01, and 75% versus 4%, p=0.003, 
respectively) [39]. Moreover, Topcuoglu M.A. et al. 
(2016) using cerebral computed tomography and 
digital subtraction angiography (DSA) found that 
early distal vasoconstriction is associated with the 
formation of intracerebral hematomas and SAH, and 
delayed proximal one - with the development of 
ischemic stroke [34]. One study found that the 
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combination of vasoconstriction of the M1 MCA and 
P2 posterior cerebral artery segments has the highest 
risk of developing PRES and acute cerebral ischemia 
(odds ratio 11.6; 95% confidence interval (CI) 2.06–
67.85; p=0.005) [39]. Thus, it was established that 
cerebral hemorrhagic complications in patients with 
RCVS develop within the 1st week, and IS and PRES 
– between the 2nd and 3rd weeks [34]. 

DIAGNOSIS 

Diagnostic criteria for RCVS include the presence 
of thunderclap headaches and angiographically 
confirmed vasoconstriction of two or more cerebral 
arteries [3]. It should be noted that these criteria 
have not been validated in prospective studies. 

There are several neuroimaging techniques used 
to diagnose and monitor RCVS, including computed 
tomography (CT), magnetic resonance angiography 
(MRA), and digital subtraction angiography (DSA). 

With regard to cerebral DSA, it should be noted 
that this diagnostic method is the “gold standard” 
with 100% sensitivity for RCVS [40, 41]. A 
characteristic angiographic symptom of RCVS is 
alternating areas of stenosis and dilatations of the 
cerebral arteries (string of beads sign) [42]. The 
advantage of the method is the ability to visualize 
vasoconstriction of small-caliber arteries, as well as 
the possibility of local intra-arterial delivery of a 
pharmacological drug. The disadvantages are the 
invasiveness of the method, and the risk of 
developing contrast-induced nephropathy and other 
rare complications, the incidence of which ranges 
from 0.3 to 5% [43, 44]. Currently, DSA in patients 
with RCVS is considered as a reserve diagnostic 
method. Cerebral DSA, having 100% sensitivity to 
detect luminal signs of RCVS, does not allow us to 
evaluate parenchymatous changes of the brain. The 
angiographic pattern of vasoconstriction helps 
perform differential diagnosis of RCVS and primary 
CNS angiitis. In contrast to the diffuse uniform 
concentric vasoconstriction in RCVS, PA CNS is 
characterized by uneven, jagged eccentric stenosis of 
the cerebral arteries, which is the result of chronic 
inflammation and destruction of the vascular wall 
[38]. 

Cerebral CT and CT angiography (CTA) are the 
first instrumental diagnostic method performed on 
patients admitted to hospital with thunderclap pain. 
The absolute advantage of CTA is its high 
availability. The sensitivity of CTA for detecting 
vasoconstriction in patients with SAH is 80% [45, 46]. 

The disadvantages of this method are exposure to X-
ray radiation and the risk of developing contrast-
induced nephropathy. Native CT is a reliable method 
for detecting SAH with sensitivity and specificity 
approaching 99.99%. The optimal method for 
identifying such parenchymal manifestations of 
RCVS, as cerebral ischemia and PRES, is to use 
magnetic resonance imaging (MRI) in FLAIR (Fluid 
Attenuated Inversion Recovery) and DWI (Diffusion-
Weighted Imaging) modes, respectively. 

Cerebral MRI and MRA have the advantages over 
CT and CTA of no X-rays or need for a contrast agent, 
thus not exposing the patient to the risk of 
developing contrast-induced nephropathy. 
Compared with CT, MRI is the optimal method for 
verifying such parenchymal complications of RCVS 
as acute cerebral ischemia and PRES. Claustrophobia 
and the presence of paramagnetic substances in the 
patient's body limit the use of MRI. Cerebral MRA has 
a sensitivity of 80% for detecting signs of 
vasoconstriction [40, 45, 46]. The use of a contrast 
agent during MRI may be required for differential 
diagnosis, for example, with inflammatory diseases 
of the brain. Contrast-enhanced vascular wall MRI 
(VW-MRI) may be a useful method for differential 
diagnosis of RCVS with such arteriopathies as PA 
CNS, vasculitis and cocaine vasculopathy. Thus, 
according to the results of the study by Mandell D.M. 
et al. (2012), thickening of the cerebral artery wall in 
the absence of contrast accumulation is a 
characteristic feature of RCVS, in contrast to other 
arteriopathies, in which simultaneous wall 
thickening and marked contrast accumulation are 
observed [47]. In some cases, it may be necessary to 
differentiate between cerebral vasoconstriction and 
intracranial atherosclerosis, where contrast-
enhanced T1-weighted VW-MRI demonstrates 
contrast accumulation in the vascular wall, as 
opposed to RCVS. Intracranial atherosclerosis is also 
characterized by eccentric thickening of the arterial 
wall in contrast to the uniform concentric 
vasoconstriction associated with RCVS [47]. MRI is 
the optimal diagnostic tool for visualizing 
parenchymal complications of RCVS [40, 46, 48]. 
Hyperintense cerebral arteries on FLAIR images may 
indirectly indicate a decrease in blood flow through 
them due to vasoconstriction [47]. However, it 
should be taken into account that this sign has low 
specificity, and may be a manifestation of thrombotic 
occlusion or atherosclerosis [49, 50]. In the case of 
cerebral infarction, two radiological scenarios are 
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possible. The first involves the formation of small 
cortical foci of acute cerebral ischemia that occur 
during the first week as a result of hypoperfusion 
caused by vasoconstriction of arterioles [12]. The 
second is the formation of large, wedge-shaped foci 
of infarction in areas of adjacent blood supply [12]. 
Ischemic foci do not develop simultaneously, but as 
vasoconstriction progresses [38]. On the one hand, 
this is a dynamic process with the possibility of 
escalation of the severity of neurological deficit, and 
on the other, this prevents the simultaneous 
formation of malignant cerebral ischemia and an 
unfavorable outcome of the disease. 

Transcranial doppler (TCD) ultrasound reveals 
signs of cerebral vasospasm in 69–81% of patients 
with RCVS [39]. The noninvasiveness and high 
availability of this method make it extremely 
attractive. An analysis of five studies showed the 
sensitivity of TCD to detect vasospasm of 67% (95% 
CI, 48–87); while a pooled analysis of three studies 
found a sensitivity of 62% (95% CI, 11–72) for the 
verification of anterior cerebral artery vasospasm 
using TCD [41]. Monitoring the severity of cerebral 
vasospasm using TCD allows one to evaluate the 
therapeutic response, which is another significant 
advantage of this technique [49]. At the onset of the 
disease, the blood flow velocity according to TCD 
data may be within normal values, reaching peak 
values within the next 3 weeks [50]. 

Currently, there are no laboratory tests to 
confirm or refute RCVS. However, toxicological 
examination of biological fluids can establish a 
trigger for RCVS [51]. Detection of signs of 
inflammation in the cerebrospinal fluid (CSF) or 
determination of a high titer of antineutrophil 
cytoplasmic antibodies in the blood allow one to 
suspect meningitis or vasculitis, respectively [52]. In 
addition, CSF analysis allows differentiation of RCVS 
from PA CNS which is characterized by an increase in 
protein concentration and an oligoclonal type of IgG 
synthesis [53]. The importance of differential 
diagnosis is dictated by the differences in treatment 
regimens for RCVS and diseases that mimic it, which 
include PA, CNS vasculitis, cerebral venous 
thrombosis, and inflammatory cerebral amyloid 
angiopathy [54]. 

In order to improve the quality of diagnostics 
and, first of all, differential diagnosis with PA CNS, 
the RCVS2 (Reversible Cerebral Vasoconstriction 
Score) scale was developed [55]. A score of 5 points 

or more on this scale has 99% specificity and 90% 
sensitivity for RCVS [55]. 

TREATMENT 

Treatment of patients with RCVS is symptomatic 
and consists of eliminating the trigger, the use of 
calcium channel blockers, analgesics, antiemetics, 
antiepileptic drugs in the event of an epileptic 
seizure, refusal to use glucocorticosteroids (GCS) and 
non-hormonal anti-inflammatory drugs [16, 56–58]. 

There are currently no randomized trials on the 
treatment for RCVS. Nevertheless, if the trigger is 
identified, its effect must be discontinued. Since a 
significant number of patients with RCVS develop 
complications such as ICH, acute cerebral ischemia, 
and PRES, diagnosis and treatment should be 
performed in the intensive care unit. Calcium 
channel blockers (nimodipine, nifedipine, 
nicardipine, and verapamil) have been successfully 
used to treat cerebral vasospasm [16, 56, 57]. 
However, the optimal duration of drug 
administration remains unclear. Although there is 
currently no convincing evidence of the benefits of 
any of the calcium channel blockers listed above, 
nimodipine is considered the first-line drug. 

Intravenous (1–2 mg per hour) or oral 
administration of nimodipine at a dose of 30–60 mg 
every 4 hours leads to a reduction in headache in 64–
83% of patients [16, 56]. Regardless of the chosen 
route of drug administration, nimodipine therapy 
should be continued for 4-8 weeks [56]. Despite the 
lack of evidence, headache in patients with RCVS can 
be effectively relieved with acetylsalicylic acid [59]. 
Hadhiah K.M. et al. (2021) described a clinical case of 
successful treatment of refractory cerebral 
vasoconstriction using intravenous administration 
of a selective phosphodiesterase inhibitor, milrinone 
[59]. Intra-arterial administration of calcium channel 
blockers effectively eliminates cerebral vasospasm, 
and can also be used as a differential diagnostic test 
to exclude vasculitis. In patients with vasculitis, the 
administration of vasodilators, including intra-
arterially, is not accompanied by the elimination of 
vasoconstriction. 

Oral administration of verapamil and nicardipine 
is also possible for the treatment of patients with 
RCVS [16, 57]. Cases of effective treatment of 
cerebral vasoconstriction refractory to nimodipine 
using intra-arterial verapamil and intrathecal 
nicardipine were described [33, 60]. The possibility of 
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endovascular balloon angioplasty for refractory 
cerebral vasoconstriction was also reported [61]. 

The use of glucocorticosteroids (GCS) in patients 
with RCVS is associated with adverse functional and 
clinical outcomes. In 47% of patients who received 
GCS, an unfavorable clinical outcome (modified 
Rankin Scale of 4–6 points) of the disease was 
observed compared with 17% of patients who were 
not prescribed this type of treatment [58]. 
Nevertheless, patients with RCVS are often exposed 
to unnecessary risk by prescribing GCS for fear of 
missing and leaving untreated PA CNS. 

CONCLUSION 

Despite the fact that reversible cerebral 
vasoconstriction syndrome is reversible, the 
consequences of this syndrome are irreversible in 

some cases, are the cause of disability, and in 5% of 
cases - death. In this regard, patients with reversible 
cerebral vasoconstriction syndrome should be 
diagnosed and treated in the intensive care unit. All 
patients with a newly developed thunderclap 
headache are recommended to undergo 
neuroimaging, the minimum volume of which is 
computed tomography and computed tomographic 
angiography of extra- and intracranial cerebral 
arteries. In case of reasonable suspicion of reversible 
cerebral vasoconstriction syndrome even with 
normal CT and CTA picture, it is necessary to repeat 
these examinations in 2-3 weeks, since this period is 
the peak of cerebral vasoconstriction. Reversible 
cerebral vasoconstriction syndrome can cause both 
intracranial bleeding and acute cerebral ischemia. 

REFERENCES 

1. Singhal AB. Posterior reversible encephalopathy syndrome and reversible cerebral vasoconstriction syndrome as syndromes of cerebrovascular 
dysregulation. Continuum (Minneap Minn). 2021;27(5):1301–1320. PMID: 34618761 https://doi.org/10.1212/CON.0000000000001037 

2. Call GK, Fleming MC, Sealfon S, Levine H, Kistler JP, Fisher CM. Reversible cerebral segmental vasoconstriction. Stroke. 1988;19(9):1159–1170. 
PMID: 3046073 https://doi.org/10.1161/01.str.19.9.1159 

3. Burton TM, Bushnell CD. Reversible Cerebral Vasoconstriction Syndrome. Stroke. 2019;50(8):2253–2258. PMID: 31272323 
https://doi.org/10.1161/STROKEAHA.119.024416 

4. Afanasyeva MYu, Goldobin VV, Klocheva EG. Clinical manifestations and pathogenesis of reversible cerebral vasoconstriction syndrome. Medical 
alphabet. 2020;(22):22–26. (In Russ.) https://doi.org/10.33667/2078-5631-2020-22-22-26 

5. Boitet R, Gaillard N, Bendiab E, Corti L, Roos C, Reynes J, et al. Concomitant reversible cerebral vasoconstriction syndrome and transient global 
amnesia. J Neurol. 2020;267(2):390–394. PMID: 31650256 https://doi.org/10.1007/s00415-019-09594-5 

6. Kim T, Ahn S, Sohn CH, Seo DW, Kim WY. Reversible cerebral vasoconstriction syndrome at the emergency department. Clin Exp Emerg Med. 
2015;2(4):203–209. PMID: 27752599 https://doi.org/10.15441/ceem.15.099  

7. Singhal AB. Reversible cerebral vasoconstriction syndrome: A review of pathogenesis, clinical presentation, and treatment. Int J Stroke. 2023 Jun 
12:17474930231181250. PMID: 37246916 https://doi.org/10.1177/17474930231181250 Online ahead of print.  

8. Chen SP, Fuh JL, Lirng JF, Chang FC, Wang SJ. Recurrent primary thunderclap headache and benign CNS angiopathy: spectra of the same 
disorder? Neurology. 2006;67(12):2164–2169. PMID: 17190937 https://doi.org/10.1212/01.wnl.0000249115.63436.6d 

9. Klocheva EG, Goldobin VV. Diagnostics of Reversible Cerebral Vasoconstriction Syndrome: Clinical Manifestation and Imaging Patterns. 
Diagnostic radiology and radiotherapy. 2018;(3):50–55. (In Russ.). https://doi.org/10.22328/2079-5343-2018-9-3-50-55 

10. Caria F, Zedde M, Gamba M, Bersano A, Rasura M, Adami A, et al.; Italian Project on Stroke at Young Age (IPSYS) Investigators. The clinical 
spectrum of reversible cerebral vasoconstriction syndrome: The Italian Project on Stroke at Young Age (IPSYS). Cephalalgia. 2019;39(10):1267–
1276. PMID: 31060368 https://doi.org/10.1177/0333102419849013 

11. Patel SD, Topiwala K, Otite Oliver F, Saber H, Panza G, Mui G, et al. Outcomes among patients with reversible cerebral vasoconstriction 
syndrome: a nationwide United States analysis. Stroke. 2021;52(12):3970–3977. 

12. Erhart DK, Ludolph AC, Althaus K. RCVS: by clinicians for clinicians-a narrative review. J Neurol. 2023;270(2):673–688. PMID: 36305970 
https://doi.org/10.1007/s00415-022-11425-z 

13. Lin PT, Wang YF, Fuh JL, Lirng JF, Ling YH, Chen SP, et al. Diagnosis and classification of headache associated with sexual activity using a 
composite algorithm: a cohort study. Cephalalgia. 2021;41(14):1447–1457. PMID: 34275353 https://doi.org/10.1177/03331024211028965 

14. Kato Y, Hayashi T, Sano H, Kato R, Tanahashi N, Takao M. Cough headache presenting with reversible cerebral vasoconstriction syndrome. Intern 
Med. 2018;57(10):1459–1461. PMID: 29321411 https://doi.org/10.2169/internalmedicine.0061-17 

15. Hu CM, Lin YJ, Fan YK, Chen SP, Lai TH. Isolated thunderclap headache during sex: orgasmic headache or reversible cerebral vasoconstriction 
syndrome? J Clin Neurosci. 2010;17(10):1349–1351. PMID: 20655230 https://doi.org/10.1016/j.jocn.2010.01.052 

16. Ribas MZ, Paticcié GF, de Medeiros SDP, de Oliveira Veras A, Noleto FM, Dos Santos JCC. Reversible cerebral vasoconstriction syndrome: 
literature review. Egypt J Neurol Psychiatr Neurosurg. 2023;59(1):5. PMID: 36647436 https://doi.org/10.1186/s41983-023-00607-9 

17. Valencia-Mendoza M, Ramírez-Rodríguez N, Vargas-Avila N, Peña-Ortiz A, Corzo-Villamizar M, Serna-Ramírez L, et al. Fatal reversible cerebral 
vasoconstriction syndrome: a systematic review of case series and case reports. J Clin Neurosci. 2019;70:183–188. PMID: 31416730 
https://doi.org/10.1016/j.jocn.2019.08.014 

18. Kato Y, Fujita S, Osada T, Takahashi S, Takao M. Reversible cerebral vasoconstriction syndrome triggered by typhoon Hagibis in 2019: report of 
2 cases. Headache. 2020;60(4):781–786. PMID: 32100287 https://doi.org/10.1111/head.13775.  

19. Lozupone E, Distefano M, Calandrelli R, Della Marca G, Pedicelli A, Pilato F. Reversible cerebral vasoconstriction syndrome: a severe 
neurological complication in postpartum period. Neurol India. 2020;68(1):192. PMID: 32129278 https://doi.org/10.4103/0028-3886.279674 

20. Chen SP, Wang SJ. Pathophysiology of reversible cerebral vasoconstriction syndrome. J Biomed Sci. 2022;29(1):72. PMID: 36127720 
https://doi.org/10.1186/s12929-022-00857-4 



Translated by E.V. Trushina 
 

 
Russian Sklifosovsky Journal of Emergency Medical Care. 2024;13(3):492–500. 
https://doi.org/10.23934/2223-9022-2024-13-3-492-500 

499 
 

21. Chen SP, Chang YA, Chou CH, Juan CC, Lee HC, Chen LK, et al. Circulating microRNAs associated with reversible cerebral vasoconstriction 
syndrome. Ann Neurol. 2021;89(3):459–473. PMID: 33314303 https://doi.org/10.1002/ana.25965 

22. Hsu WH, Wang SJ, Chao YM, Chen CJ, Wang YF, Fuh JL, et al. Urine metabolomics signatures in reversible cerebral vasoconstriction syndrome. 
Cephalalgia. 2020;40(7):735–747. PMID: 31910660 https://doi.org/10.1177/0333102419897621 

23. Shnyakin PG, Loseva AS. Development of the syndrome of reversible cerebral vasoconstriction after clipping of an asymptomatic aneurysm of 
the middle cerebral artery. Russian Neurosurgical Journal named after Professor A. L. Polenov. 2023;15(2):134–139. (In Russ.). 
https://doi.org/10.56618/2071-2693_2023_15_2_134 

24. Arrigan MT, Heran MK, Shewchuk JR. Reversible cerebral vasoconstriction syndrome: an important and common cause of thunderclap and 
recurrent headaches. Clin Radiol. 2018;73(5):417–427. PMID: 29274685 https://doi.org/10.1016/j.crad.2017.11.017 

25. Wolff V, Ducros A. Reversible Cerebral Vasoconstriction Syndrome without Typical Thunderclap Headache. Headache. 2016;56(4):674–687. 
PMID: 27016378 https://doi.org/10.1111/head.12794 

26. Arnold M, Camus-Jacqmin M, Stapf C, Ducros A, Viswanathan A, Berthet K, et al. Postpartum cervicocephalic artery dissection. Stroke. 
2008;39(8):2377–2379. PMID: 18535274 https://doi.org/10.1161/STROKEAHA.107.510107 

27. Sheikh HU, Mathew PG. Reversible cerebral vasoconstriction syndrome: updates and new perspectives. Curr Pain Headache Rep. 2014;18(5):414. 
PMID: 24658747 https://doi.org/10.1007/s11916-014-0414-7 

28. Kulkarni M, Chauhan V, Shetty S. Reversible cerebral vasoconstriction syndrome. J Assoc Physicians India. 2016;64(6):76–78. PMID: 27739275 
29. Perdices M, Herkes G. Reversible cerebral vasoconstriction syndrome. Neuropsychol Rehabil. 2018;28(2):223–233. PMID: 27915588 

https://doi.org/10.1080/09602011.2016.1257434 
30. Ling YH, Chen SP. Narrative review: headaches after reversible cerebral vasoconstriction syndrome. Cerr Pain Headache Rep. 2020;24(12):74. 

PMID: 33161482 https://doi.org/10.1007/s11916-020-00908-1 
31. Boitet R, de Gaalon S, Duflos C, Marin G, Mawet J, Burcin C, et al. Long-term outcomes after reversible cerebral vasoconstriction syndrome. 

Stroke. 2020;51(2):670–673. PMID: 31842705 https://doi.org/10.1161/STROKEAHA.119.027703 
32. Ramineni KK, Jakkani RK, Girgani S, Balani A, Satyanarayan S. Triptan-induced reversible cerebral vasoconstriction syndrome presenting with 

thunderclap headache and paraparesis. Neurologist. 2018;23(5):160–162. PMID: 30169369 https://doi.org/10.1097/NRL.0000000000000193 
33. Garg A, Starr M, Rocha M, Ortega-Gutierrez S. Predictors and outcomes of ischemic stroke in reversible cerebral vasoconstriction syndrome. J 

Neurol. 2021;268(8):3020–3025. PMID: 33646329 https://doi.org/10.1007/s00415-021-10456-2 
34. Topcuoglu MA, Singhal AB. Hemorrhagic Reversible Cerebral Vasoconstriction Syndrome: Features and Mechanisms. Stroke. 2016;47(7):1742–

1747. PMID: 27272485 https://doi.org/10.1161/STROKEAHA.116.013136. 
35. Patel SD, Topiwala K, Saini V, Patel N, Pervez M, Al-Mufti F, et al. Hemorrhagic reversible cerebral vasoconstriction syndrome: a retrospective 

observational study. J Neurol. 2021;268(2):632–639. PMID: 32894331 https://doi.org/10.1007/s00415-020-10193-y 
36. Ducros A, Fiedler U, Porcher R, Boukobza M, Stapf C, Bousser MG. Hemorrhagic manifestations of reversible cerebral vasoconstriction syndrome: 

frequency, features, and risk factors. Stroke. 2010;41(11):2505–2511. PMID: 20884871 https://doi.org/10.1161/strokeaha.109.572313 
37. Muehlschlegel S, Kursun O, Topcuoglu MA, Fok J, Singhal AB. Differentiating reversible cerebral vasoconstriction syndrome with subarachnoid 

hemorrhage from other causes of subarachnoid hemorrhage. JAMA Neurol. 2013;70(10):1254–1260. PMID: 23939614 
https://doi.org/10.1001/jamaneurol.2013.3484 

38. Singhal AB, Topcuoglu MA, Fok JW, Kursun O, Nogueira RG, Frosch MP, et al. Reversible cerebral vasoconstriction syndromes and primary 
angiitis of the central nervous system: clinical, imaging, and angiographic comparison. Ann Neurol. 2016;79(6):882–894. PMID: 27043703 
https://doi.org/10.1002/ana.24652 

39. Chen SP, Fuh JL, Wang SJ, Chang FC, Lirng JF, Fang YC, et al.Magnetic resonance angiography in reversible cerebral vasoconstriction syndromes. 
Ann Neurol. 2010;67(5):648–656. PMID: 20437562 https://doi.org/10.1002/ana.21951 

40. Mills JN, Mehta V, Russin J, Amar AP, Rajamohan A, Mack WJ. Advanced imaging modalities in the detection of cerebral vasospasm. Neurol Res 
Int. 2013;2013:415960. PMID: 23476766 https://doi.org/10.1155/2013/415960 

41. Perillo T, Paolella C, Perrotta G, Serino A, Caranci F, Manto A. Reversible cerebral vasoconstriction syndrome: review of neuroimaging findings. 
Radiol Med. 2022;127(9):981–990. PMID: 35932443 https://doi.org/10.1007/s11547-022-01532-2 

42. Fifi JT, Meyers PM, Lavine SD, Cox V, Silverberg L, Mangla S, et al. Complications of modern diagnostic cerebral angiography in an academic 
medical center. J Vasc Interv Radiol. 2009;20(4):442–447. PMID: 19246211 https://doi.org/10.1016/j.jvir.2009.01.012 

43. Shen J, Karki M, Jiang T, Zhao B. Complications associated with diagnostic cerebral angiography: a retrospective analysis of 644 consecutive 
cerebral angiographic cases. Neurol India. 2018;66(4):1154–1158. PMID: 30038108 https://doi.org/10.4103/0028-3886.237018 

44. Marder CP, Donohue MM, Weinstein JR, Fink KR. Multimodal imaging of reversible cerebral vasoconstriction syndrome: a series of 6 cases. AJNR 
Am J Neuroradiol. 2012;33(7):1403–1410. PMID: 22422190 https://doi.org/10.3174/ajnr.A2964 

45. Miller TR, Shivashankar R, Mossa-Basha M, Gandhi D. Reversible cerebral vasoconstriction syndrome, part 2: diagnostic work-up, imaging 
evaluation, and differential diagnosis. AJNR Am J Neuroradiol. 2015;36(9):1580–1588. PMID: 25614476 https://doi.org/10.3174/ajnr.A4215 

46. Mandell DM, Matouk CC, Farb RI, Krings T, Agid R, terBrugge K, et al. Vessel wall MRI to differentiate between reversible cerebral 
vasoconstriction syndrome and central nervous system vasculitis: preliminary results. Stroke. 2012;43:860–862. 
https://doi.org/10.1161/STROKEAHA.111.626184 

47. Pilato F, Distefano M, Calandrelli R. Posterior Reversible Encephalopathy Syndrome and Reversible Syndrome: Clinical and Radiological 
Considerations. Front Neurol. 2020;11:34. PMID: 32117007 https://doi.org/10.3389/fneur.2020.00034 eCollection 2020.  

48. Merli N, Padroni M, Azzini C, Bernardoni A, Marcialis C, Tugnoli V, et al. Reversible cerebral vasoconstriction syndrome: strategies to early 
diagnosis and the role of transcranial color-coded doppler ultrasonography (TCCD). Neurol Sci. 2023;44(7):2541–2545. PMID: 37014565 
https://doi.org/10.1007/s10072-023-06755-3 

49. Liu L, Tan Q, Huang R, Hu Z. Analysis of postpartum reversible cerebral vasoconstriction syndrome in China. Medicine (Baltimore). 
2019;98(45):e17170. PMID: 31702607 https://doi.org/10.1097/MD.0000000000017170 

50. Ducros A. Reversible cerebral vasoconstriction syndrome. Lancet Neurol. 2012;11(10):906–917. PMID: 22995694 https://doi.org/10.1016/S1474-
4422(12)70135-7 



Translated by E.V. Trushina 
 

 
Russian Sklifosovsky Journal of Emergency Medical Care. 2024;13(3):492–500. 
https://doi.org/10.23934/2223-9022-2024-13-3-492-500 

500 
 

51. Saini M, Jeerakathil T, Butcher K. Reversible cerebral vasoconstriction syndrome. Neurol India. 2009;57(1):63–65. PMID: 19305081 
https://doi.org/10.4103/0028-3886.48816 

52. Hajj-Ali RA, Singhal AB, Benseler S, Molloy E, Calabrese LH. Primary angiitis of the CNS. Lancet Neurol. 2011;10(6):561–572. PMID: 21601163 
https://doi.org/10.1016/s1474-4422(11)70081-3 

53. Rocha EA, Topcuoglu MA, Silva GS, Singhal AB. RCVS2 score and diagnostic approach for reversible cerebral vasoconstriction syndrome. 
Neurology. 2019;92(7):e639–e647. PMID: 30635475 https://doi.org/10.1212/wnl.0000000000006917 

54. Singhal AB, Rocha EA. Author response: RCVS2 score and diagnostic approach for reversible cerebral vasoconstriction syndrome. Neurology. 
2020;94(21):946. https://doi.org/10.1212/WNL.0000000000009500 

55. Collins L, Lam L, Kleinig O, Proudman W, Zhang R, Bagster M, et al. Verapamil in the treatment of reversible cerebral vasoconstriction syndrome: 
A systematic review. J Clin Neurosci. 2023;113:130–141. https://doi.org/10.1016/j.jocn.2023.05.013 PMID: 37267876 

56. Cho S, Lee MJ, Chung CS. Effect of nimodipine treatment on the clinical course of reversible cerebral vasoconstriction syndrome. Front Neurol. 
2019;10:644. PMID: 31275233 https://doi.org/10.3389/fneur.2019.00644 eCollection 2019.  

57. Song TJ, Lee KH, Li H, Kim JY, Chang K, Kim SH, et al. Reversible cerebral vasoconstriction syndrome: a comprehensive systematic review. Eur 
Rev Med Pharmacol Sci. 2021;25(9):3519–3529. PMID: 34002826 https://doi.org/10.26355/eurrev_202105_25834 

58. Hadhiah KM, Alshagawi ZA, Alzahrani SK, Alrayes MM, Aldandan HW. Reversible cerebral vasoconstriction syndrome in a background of 
eclampsia responding to milrinone infusion. Am J Case Rep. 2021;22:e934528. PMID: 34784343 https://doi.org/10.12659/AJCR.934528 

59. Zeitouni D, Parish JM, Smith M, Stetler WR, Bernard JD. Reversible cerebral vasoconstriction syndrome successfully treated by intrathecal 
nicardipine. Clin Neurol Neurosurg. 2021;206:106705 PMID: 34053805 https://doi.org/10.1016/j.clineuro.2021.10670 

60. Farid H, Tatum JK, Wong C, Halbach VV, Hetts SW. Reversible Cerebral Vasoconstriction Syndrome: Treatment with Combined Intra-Arterial 
Verapamil Infusion and Intracranial Angioplasty. AJNR Am J Neuroradiol. 2011;32(10):E184–E187. PMID: 21273351 
https://doi.org/10.3174/ajnr.A2341 

Received on 12/01/2024 
Review completed on 20/03/2024 
Accepted on 14/08/2024 


