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Reversible cerebral vasoconstriction syndrome (RCVS) is a clinical condition characterized
by arterial involvement of the intracranial vessels, manifesting with vasospasm. The most
common clinical manifestation related to the syndrome is the thunderclap headache, which
consists of a severe headache that reaches the peak of pain within minutes. The imag-
ing study assumes a leading role in the complementary investigation. Laboratory tests and
cerebrospinal fluid analysis are often nonspecific and without significant diagnostic impor-
tance. Non-contrast studies of the brain parenchyma reveal variable results that can often
be normal. Angiographic findings, which initially may not reveal any changes, allow the vi-
sualization of diffuse narrowing of the vessels, with the posterior cerebral circulation being
preferentially affected. The present study reports the case of a 19-year-old woman with no
relevant medical history, except that she was a regular user of marijuana and a drug based
on chloroform and ether. The patient showed clinical and imaging signs compatible with
RCVS, and the narcotics used by her were considered precipitating factors.
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Introduction

Reversible cerebral vasoconstriction syndrome (RCVS), cur-
rently described as a synonym for Call-Fleming Syndrome, is
a clinical-radiological condition representing a group of clin-
ical entities with reversible vasoconstriction of brain vessels
[1]. Clinically, it is characterized by the presence of thunder-
clap headaches, present in 95%-100% of patients [2], associ-
ated or not with other neurological signs and symptoms, such
as epileptic seizures and focal deficits [3,4]. In neuroimaging,
there is multifocal vasoconstriction of the cerebral arteries,
with a resolution between 3 months, which denotes the char-
acteristic reversibility of the condition [2,4-6].

It mainly affects individuals between 20 and 50 years of age
[2,3], with a peak around 40 years of age and a higher incidence
in females, reaching rates of 10 females for every male affected
[1,3-5,7,8]. Regarding the pathophysiology, evidence suggests
that the etiologic cause of cerebral vasoconstriction is a distur-
bance in the control of vascular tone, which can be triggered
by endothelial dysfunction or hyperstimulation of the sympa-
thetic autonomic nervous system. This mechanism has not
yet been fully elucidated, but its origin is known to be multi-
factorial and associated with hormonal, immunological, and
biochemical factors [9].

Studies indicate that about 60%-80% of patients have some
secondary cause [3,7,10]. Several factors can act as precipitants
of RCVS, such as puerperium, eclampsia, porphyria, use of an-
tidepressants, immunosuppressants, and neurosurgical pro-
cedures [1,2,4,10]. In addition, drugs with vasoactive proper-
ties stand out, mainly marijuana, cocaine, and heroin [2,10].
Marijuana induces cerebral ischemia through vasospasm that
is generated by increased oxidative stress in the release of
reactive oxygen species and by the state of cellular adrener-
gic hyperstimulation. There is also a systemic reduction in
the supply of oxygen secondary to the increase in carboxy-
hemoglobin levels after inhalation of the drug. Although the
molecular pathophysiology is not well understood, studies
point to a complex interaction between the active ingredi-
ents of marijuana, mainly delta-9-tetrahydrocannabinol, and
the endocannabinoid and autonomic nervous systems, in ad-
dition to other mediating molecular pathways [11]. In addi-
tion, it is known that cannabis exerts a procoagulant effect
through its interaction with CB1 and CB2 cannabinoid recep-
tors on platelet cell membranes and, therefore, can trigger
transient vasoconstriction in the peripheral vascular system
[12,13].

In Brazil, another widely used narcotic is a clandestine
mixture based on chloroform and ether, used only for recre-
ational purposes. It is a drug snorted multiple times in a short
time, given that it takes effect in seconds to minutes, with
a maximum duration of 40 minutes. Its effects on the cen-
tral nervous system involve 4 phases: arousal phase, with eu-
phoria; depression, with mental confusion; deepening of de-
pression, with reduced alertness, incoordination, and halluci-
nations; and, finally, late-onset depression, which can mani-
fest with hypotension, lowered level of consciousness, epilep-
tic seizures, and even coma. As it is a clandestine mixture, its
complete composition is unknown, with few reports on its ac-
tual effects [14].

The diagnosis of RCVS is based on clinical features com-
bined with neuroimaging findings [2]. It is a difficult diagnosis,
given that thunderclap headache may be the only symptom in
76%-85% of patients, generating a broad spectrum of differen-
tial diagnoses, such as subarachnoid hemorrhage, cerebral ve-
nous thrombosis, primary angiitis of the central nervous sys-
tem, posterior reversible encephalopathy syndrome, among
others [3,10]. Thus, neuroimaging becomes essential, in which
the presence of recurrent thunderclap headaches with normal
cranial computed tomography (CT) and magnetic resonance
imaging (MRI) has a high positive predictive value for the pos-
sibility of RCVS [4]. Angiography is the gold standard method,
but due to the degree of invasion and risk of complications in-
herent to the method [2,3,7], it is usually replaced by magnetic
resonance angiography or CT angiography [3], which are less
invasive and more available tests, but which may not detect
abnormalities when performed early [2].

Given the importance of the diagnosis of RCVS and the nu-
merous triggering factors described, we present the case of
a 19-year-old female patient, with a clinical picture sugges-
tive of RCVS attributable to the use of marijuana and narcotic
based on chloroform and ether. In addition, we highlight the
importance of radiological findings for diagnosis, as demon-
strated by the images in this report.

Case description

In 2019, a 19-year-old female with no relevant medical history,
except for being a regular user of marijuana and a narcotic
based on chloroform and ether, reported an onset of an acute
holocranial headache a week earlier. She reported an insidi-
ous clinical course with recurrent and intense episodes, which
evolved with behavioral changes and a lowering of the level
of consciousness. She was found to be unresponsive and ad-
mitted to the hospital with a generalized tonic-clonic epilep-
tic seizure. Neurological examination on admission found the
patient ventilated by invasive mechanical ventilation through
an endotracheal tube, under intravenous sedoanalgesia, with
a Richmond Agitation Sedation Scale of -2. Trunk reflexes were
hypoactive. General laboratory tests were performed, which
did not show any changes. Non-contrast CT of the skull was
performed, which revealed hyperdense foci in the topogra-
phy of the splenium of the corpus callosum and the cingu-
late gyrus, with no other findings. Diagnostic cerebral arte-
riography was abnormal, with diffuse narrowing of intracra-
nial arteries, more evident in the P1 and P2 segments of the
posterior cerebral arteries (Fig. 1). The diagnostic hypothe-
sis was Reversible Cerebral Vasoconstriction Syndrome. Af-
ter 15 days, a neurological improvement was observed, and
a new angiographic study documented the reversal of arterial
narrowing.

Discussion

The diagnosis of RCVS is related to multifactorial aspects,
which range from a detailed anamnesis of the patient to high-
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Table 1 - Imaging tests chosen for diagnostic investigation and respective imaging findings found in the present case and

22 others reported in the scientific literature in the last 10 years concerning patients with RCVS.

Authors and year

Imaging diagnostic
method

Imaging findings

Present case

Yancy et al., 2013
Abkur et al., 2014

Sheikh et al., 2014
Bernard et al., 2015

Sorensen et al., 2015
Kulkarni et al., 2015

Roongpiboonsopit
etal., 2016 (1)

Roongpiboonsopit
et al., 2016 (2)
Roongpiboonsopit
et al., 2016 (3)
Perdices et al., 2016
Manning et al., 2021
Lee et al., 2013
Cholet et al., 2018
Laeeq et al., 2019
Howart et al., 2020
Bouvy et al., 2020
Hiashy et al., 2021
Mikami et al., 2021
Zeitoune et al., 2021
Mansoor et al., 2021

Bliss et al., 2021

Lin et al., 2021

CT; Cerebral
arteriography

MR angiography
MR angiography; CT

MR angiography; CT
MR angiography; CT

MR; CT:
MR angiography; MR

MR angiography; CT

MR angiography; CT

MR angiography; CT

MR angiography; CT
MR angiography

MR angiography

MR angiography

MR angiography

MR angiography

MR angiography

MR

CT; MR angiography
MR; CT angiography;
MR; CT angiography;

MR; CT angiography;

MR; MR angiography

CT: hyperdense focus on the topography of the splenium of the corpus
callosum and the cingulate gyrus; Arteriography: presence of diffuse
narrowing of intracranial arteries, being more evident in the P1 and P2
segments of the posterior cerebral arteries.

MR angiography: multifocal areas narrowing bilaterally involving the middle
cerebral, anterior cerebral, and posterior cerebral arteries.

MR angiography: focal narrowing in the intracerebral arteries. CT: Normal.
CT: Normal; MR angiography: diffuse segmental stenosis.

MR angiography: multiple areas of segmental narrowing of the anterior
cerebral vasculature without evidence of infarction or hemorrhage; CT:
Normal

MR: bilateral cortical and subcortical edema

MR: multiple acute infarctions bilaterally in the territory between the
anterior and middle cerebral arteries; MR angiography: diffuse vasospasm of
the Al segment of the territory of the bilateral anterior cerebral artery and
branches of the bilateral middle cerebral arteries.

CT: subarachnoid hemorrhage in the right superior frontal sulcus; MR
angiography: multifocal segmental narrowing of both middle cerebral
arteries, left anterior cerebral artery, and right posterior cerebral artery.

CT: subarachnoid hemorrhage in the left frontal lobe; MR: subarachnoid
hemorrhage in the left frontal lobe; MR angiography: multiple vascular
irregularities in middle and posterior cerebral arteries and superior
cerebellar artery branches.

CT: intraparenchiamatous hemorrhage in the right frontal lobe; MR
angiography: diffuse irregularity, with moderate-severe multifocal stenoses
of the intracranial arteries.

CT: Normal; MR Angiography: irregular narrowing of the anterior and middle
cerebral branches.

MR angiography: diffuse concentric narrowing of cerebral vessels, in addition
to the typical “beading” sign.

MR angiography: narrowing of the left posterior communicating artery
segment.

MR angiography: diffuse arterial spasms mainly affecting the posterior
cerebral arteries. The anterior arteries and especially the middle cerebral
arteries are also involved.

MR angiography: diffuse vasoconstriction

MR angiography: irregular caliber of the left anterior and middle proximal
cerebral arteries, mainly in the A2 and M1 segments.

MR angiography: stenosis of the Al segment of the right anterior cerebral
artery and the M2 segment of the right middle cerebral artery.

MR: edema in the basal nuclei and right occipital lobe.

CT: hypodensity in bilateral semi-oval centers, with greater involvement on
the left; MR angiography: diffuse narrowing of cerebral arteries, especially
anterior cerebral arteries, without occlusions.

MR: small infarcts in border zones of posterior and middle cerebral arteries
on the right; CT angiography: multiple areas of moderate anterior and
posterior circulation narrowing.

MR: bilateral gyral hypersignal of asymmetric pattern, predominantly in the
parieto-occipital and frontal regions, on T2; CT angiography: basilar artery
narrowing.

MR: diffuse areas of leptomeningeal abnormality in both cerebral
hemispheres; CT angiography: narrowing of the basilar artery and right
vertebral artery and irregularities in segments A1, M1, and P1.

MR: bilateral cytotoxic edema in parietal and frontal lobes; MR angiography:
multiple areas of stenosis and partial occlusions involving the anterior,
middle, and posterior cerebral arteries bilaterally.

CT, computed tomography; MR, magnetic resonance.
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Fig. 1 - Diagnostic arteriography of vertebrobasilar circulation in frontal (A), left posterior oblique early phase (B), and left
posterior oblique late phase (C) views revealed diffuse narrowing of intracranial arteries, being more evident in P1 and P2

segments of posterior cerebral arteries.

quality imaging tests. The medical literature demonstrates
that factors such as chronic medications, use of narcotics, and
pre-existing comorbidities are coadjuvants in the RCVS [15].
Regarding the medical history before the syndrome diagno-
sis, chronic migraine and psychiatric diseases were consid-
ered more prevalent [9]. Depression, anxiety, reflux, obesity,
diabetes mellitus, and postpartum changes appear to be in
fewer numbers and, consequently, in a lower level of interac-
tion with RCVS [16].

A cohort study published in 2018 regarding the epidemi-
ological aspects of RCVS found that 60% of the patients had
precipitating factors, of which 33% were related to marijuana
use. In a second analysis, marijuana was the identifiable nar-
cotic with the highest prevalence of cases in patients with
RCVS. However, although it is a known predisposing factor for
the syndrome, studies examining this relationship are lacking
[17].

Marijuana for recreational use has been the subject of ex-
tensive political debate and has already been approved in sev-
eral countries. Unfortunately, due to this broad legalization, a
false impression was created, on the part of many users, that
the use is safe. In this regard, the population should know the
association between marijuana use and RCVS. Although most
patients with the syndrome fully recover, some may present
permanent deficits and even die [17,18]. In the present case,
the patient used marijuana recreationally and deliberately,
and its use was related to the diagnosis of RCVS.

Regarding diagnosis, RCVS is considered underdiagnosed
and should be more considered in interpreting clinical-
imaginological findings in health services. The main charac-
teristic observed in the clinical profile of patients with RCVS
is a sudden-onset headache and, more specifically, a thunder-
clap sensation often described as large-scale pain [19]. Cases
with specific alterations may also be related to the syndrome
under discussion. Some of these changes, such as execu-
tive dysfunction, nausea associated with vomiting, changes
in sensitivity, disorientation, and behavioral changes, appear
to recur in RCVS cases. The clinical and neurological exam-
inations of the case reported in the present study demon-
strated a relationship with RCVS. The patient in question pre-

sented with recurrent thunderclap headaches, a presentation
with high specificity for diagnosing RCVS [20]. In addition, she
evolved with other symptoms such as epileptic seizures, be-
havioral changes, and lowering of the level of consciousness
that, as seen, can occur in the context of the on-screen diag-
nosis.

As for the diagnostic investigation, brain parenchyma ex-
ams, such as CT and MRI of the skull, and the analysis of
the vascular structure through CT Angio, AngioMRI, and An-
giography, occupy a prominent position in the approach to
the patient with suspected RCVS [19]. Regarding the evalua-
tion of the brain parenchyma, when compared to other arte-
riopathies, the RCVS shows greater normality in the results of
the exams and, when the investigation reveals any alteration,
presents fewer cerebral infarctions [20,21]. Rocha et al. (2019)
comparatively studied patients with arteriopathies and found
that those who did not have RCVS accumulated more lesions
in a serial investigation. Subarachnoid hemorrhage, in turn,
was more frequently found in patients with RCVS, and non-
aneurysmal convexity SAH was found exclusively in patients
with RCVS [20].

As for the study of vessels, in an initial moment, the angio-
graphic investigation can be normal in up to 33% in the first
week, considering the natural history of the syndrome [22].
The smaller and more distal arteries are usually affected first,
and this alteration can go unnoticed in an initial evaluation
[21]. More proximal arteries are affected by the evolution of
vasoconstriction, altering the imaging evaluation [22,23]. The
findings typically include an alternation between narrowing
and dilating the affected vessels due to the vasoconstriction
inherent to the syndrome [24,25]. Regarding the vascular terri-
tory affected, it appears that the involvement of the intracra-
nial segment of the internal carotid artery (ICA) is usually
preserved in patients with RCVS and is more frequently af-
fected in other arteriopathies, such as moyamoya disease and
atherosclerotic disease. In turn, the involvement of the poste-
rior arterial circulation and the pattern of diffuse involvement
is more related in patients with RCVS [20].

A comparative analysis was performed between the cases
exposed in the present study with 22 others reported in the
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scientific literature in the last 10 years referring to patients
diagnosed with RCVS. Graphs 1 and 2 bring together rele-
vant epidemiological characteristics regarding the prevalence
distribution by sex of RCVS considering different age groups
and the reported precipitating factors. Table 1, in turn, shows
which imaging technique was used for diagnostic investiga-
tion in each of these cases and the imaging findings obtained
[2-5,7,9,10,13,15,16,18,19,24,26-32].

Considering the information presented in Table 1, one can
see the wide variety of findings that can be found in patients
with RCVS undergoing investigation with non-contrast imag-
ing tests, which may often prove to be normal or, when altered,
be less frequent, the finding of brain parenchymal infarction.
In addition, when analyzing the data presented in Table 1, itis
possible to observe the diffuse pattern of arterial involvement
typical of RCVS. Such data follow the scientific literature, as
previously explained [20-25].

It is also worth noting the complete absence of reports of
involvement of the intracranial segment of the ICA in all 23
cases presented in the table. This is a relevant factor to be con-
sidered in the differential diagnosis between RCVS and other
medical conditions that may have a similar clinical presenta-
tion. In addition to being in line with the medical literature,
such information is of singular importance when considering
the RCVS2 diagnostic score. From the total of 10 points used to
calculate the probability of the RCVS diagnosis, in which the
higher the score, the greater the probability of the diagnosis of
the syndrome, removes a value of 2 points when there is the
involvement of the intracranial segment of the ICA [20].

Conclusion

In the present report, we describe a rare case of RCVS as-
sociated with the use of illicit drugs: marijuana and a nar-
cotic based on chloroform and ether. The association between
RCVS and marijuana is described in the literature. However,
more studies are needed to investigate the association be-
tween RCVS and chloroform and ether-based narcotics since
no other study in the literature besides the present report has
demonstrated this association. As for the diagnosis, it is es-
sential to know the variety of clinical and imaging patterns
of RCVS to recognize a suspected patient quickly and exclude
differential diagnoses.

Patient consent

Written informed consent for the publication of this case re-
port was obtained from the patient.
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