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Abstract
Purpose of Review Reversible cerebral vasoconstriction syndrome (RCVS) is a disorder with distinct features: recurrent thun-
derclap headaches with reversible vasoconstriction of intracranial arteries. Substantial studies regarding outcomes after RCVS
were conducted, showing favorable functional outcomes in most patients despite the potentially life-threatening complications of
RCVS, including ischemic stroke, intracranial hemorrhage, or convexity subarachnoid hemorrhage. However, patients may
report headaches after the resolution of RCVS while relative studies were scarce.
Recent Findings Two prospective studies from different cohorts consistently revealed that RCVS recurred in at least 5% of
patients. Patients with prior migraine history and patients whose thunderclap headaches are elicited by sexual activity or exertion
are at higher risk for RCVS recurrence. On the other hand, several retrospective studies and case reports reported that chronic
headaches are common in RCVS patients after the resolution of acute bouts. The chronic headaches after RCVS are sometimes
disabling in certain patients.
Summary Headaches after RCVS are not uncommon but usually overseen. Medical attention and examinations are warranted in
patient with RCVS who reported recurrence of thunderclap headaches or chronic headaches after RCVS.

Keywords Chronic headache . Persistent headache . Recurrence . Reversible cerebral vasoconstriction syndrome . Thunderclap
headache

Introduction

RCVS is a syndrome characterized by recurrent thunderclap
headaches that clustering within 2 to 3 weeks, accompanying
with vasospasm of intracranial arteries revealed by

neuroimaging techniques, including computed tomography
(CT) or magnetic resonance (MR) angiography, or transcrani-
al Doppler scan. Demonstrating the reversibility of cerebral
vasoconstriction is essential for diagnosis, which usually oc-
curs within 3 months after the onset of RCVS [1–4].

In most patients, certain triggers, including defecation, ex-
ertion, bathing, coughing, and sexual activity, may elicit their
thunderclap headaches during the acute phase of RCVS. Also,
some patients with RCVS had identifiable secondary etiolo-
gies for RCVS, including postpartum status, exposure to va-
soactive substances, and intra-/extra-cranial arterial disorders
or procedures like intracranial or cervical artery dissection or
stenting [5, 6]. However, despite the heterogeneity of the eti-
ologies, some phenomena are rather similar in patients with
RCVS with different ethnicities: female predominant, middle
aged (40 to 50 years old), and acute, severe headaches (even if
not thunderclap at onset).

RCVS is a potentially life-threatening or even fatal disor-
der, with possible complications including convexity sub-
arachnoid hemorrhage, ischemic stroke, intracranial hemor-
rhage, and posterior reversible encephalopathy syndrome.
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Therefore, several studies investigated the functional out-
comes of patients with RCVS. In summary, despite its poten-
tially fatal complications, RCVS leads to favorable functional
outcome in most patients [3, 7, 8]. However, a topic is often
neglected when investigating the outcomes of RCVS: the
headaches after RCVS. In this article, we reviewed and sum-
marized the currently available English literature regarding the
headaches that developed or recurred after RCVS.

Recurrence of RCVS

RCVS was originally considered as a monophasic disease [3,
9]; however, some scattered case reports suggested otherwise.
Ursell et al [10] reported a 39-year-old woman who presented
with thunderclap headaches and diffuse beading of middle
cerebral arteries 5 days after giving birth to her fourth child
by cesarean section. She had a history of intracranial bleeding
and diffuse intracranial arteries vasospasm 32 months earlier
to her second bout of RCVS, which was 9 days after she
delivered her third child. She was diagnosed with postpartum
cerebral angiopathy, a disorder that is now recognized as a
subtype of RCVS that usually occurs in postpartum period.
Also, one of the sixteen patients with benign angiopathy of the
central nervous system (CNS) that Hajj-Ali et al. [11] reported
in 2002 had a recurrence of RCVS 14 months after the first
bout. This 43-year-old woman was also complicated with in-
tracranial bleeding during the first bout.

The concept that RCVS may be a recurrent disorder has
been established and confirmed by two cohorts [12••, 13••]
(Table 1). Chen et al. prospectively recruited 168 Taiwanese
patients with RCVS that had been followed for 37.5 months
on average [12••]. Among these patients, nine (5.4%) were
confirmed to have recurrent RCVS during the follow-up peri-
od. Biotet et al. [13••] reported a cohort of 172 French patients
with RCVS who were prospectively followed for 9.2 years on
average. RCVS recurred in ten patients (5.8%). Of note, there
are several distinct features between the two cohorts, includ-
ing the different ethnicities (Asians vs. Caucasians) and the
etiologies for the initial RCVS (mostly primary in the

Taiwanese cohort vs. high proportion of vasoactive sub-
stances exposure in the French cohort). However, it is quite
remarkable that RCVS recurred at a similar rate despite these
differences. It is also consistent that patients with recurrent
RCVS usually have favored outcomes without severe compli-
cations or sequelae.

Both studies identified several risk factors for recurrent
RCVS. Thunderclap headaches triggered by sexual activity
or exercise during the initial RCVS presentation were reported
to be significant in predicting RCVS recurrence, with hazard
ratio of 5.68 [12••] and 8.4 [13••], respectively. Having a
history of migraine prior to the initial RCVS presentation
was also predictive of RCVS recurrence (hazard ratio = 4.5).
Of note, having any complications during the initial RCVS
presentation did not predict RCVS recurrence in both studies.

The recurrence rate in patients with secondary causes for
RCVS who re-exposed to the same causes remained un-
known. Biotet et al. [13••] reported five women with postpar-
tum RCVS who had new pregnancies, and none of these pa-
tients had recurrent post-partum RCVS. Although the results
may result from limited case numbers, it is somewhat
reassuring to patients planning for subsequent pregnancies.
The recurrence rate in patients who were re-exposed to the
vasoactive agents, especially illicit drugs, that triggered their
initial RCVS remained an unsolved but potentially significant
issue.

For now, although several risk factors were identified,
study that provides causalities and evidence at pathophysio-
logical basis for recurrent RCVS is still lacking. Studies that
investigate the association between recurrent RCVS and those
identified risk factors are warranted.

Chronic Headache after RCVS

The acute bout of RCVS, consists of multiple and recurrent
attacks of thunderclap headaches, usually lasts for 1 or 2weeks
[14]. Actually, according to the criteria of International
Classification of Headache Disorders (ICHD), the clinical
course of RCVS is limited within 3 months, as known as the

Table 1 Recurrence of RCVS

First author Year Study design Mean age Sex distribution Follow-up duration Results

Chen 2015 Prospective (n = 168) 48.6 years 148 females (88.1%) 38 months (6–131) Recurrence rate: 5.4% (9/168)
Risk factor: sexual activity as a trigger

for TCHs

Boitet 2020 Prospective
(n = 172)

44.1 years 122 females
(70.9%)

110 months (6–196) Recurrence rate: 5.8% (10/172)
Risk factors: exertion as a trigger for

TCHs, history of migraine

TCHs, thunderclap headaches
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time generally when the recovery of intracranial vasospasm
requires. However, some studies (Table 2) suggest that RCVS
not only causes excruciating headaches in its acute phase but
also leads to chronic headaches afterward.

A retrospective study [11] of 16 patients with benign
angiopathy of central nervous system (BACNS), a synonym
of RCVS, investigated the clinical manifestations and out-
comes of these patients. In this study, clinical status at the last
visit was recorded and defined as “short-term outcome.”
However, the interval from RCVS onset to when short-term
outcomes were determined was not reported. Among the 16
patients, up to 44% (n = 7) of the patients reported residual
headaches. Most patients with residual headaches reported
that their headaches were mild in intensity, and none of them
had major neurological sequelae. Another retrospective two-
centered study [15••], conducted by the Cleveland Clinic
Foundation and Massachusetts General Hospital in 2016, in-
vestigated the long-term outcomes of RCVS patients.
Although the results may be limited by its low response rate
(41.3%) and retrospective nature, this study provided valuable
information regarding headaches after RCVS resolution.
Fifty-three percent (24/45) of patients continued to have
chronic headaches after RCVS resolution. Most of them re-
ported that the headaches were improved in severity compared
to those in the acute phase of RCVS, but they did not
completely resolve. The intensity was mostly low. However,
these residual headaches caused moderate to severe disability
in 18% (8/45) of patients (determined by the Migraine
Disability Assessment Test). Furthermore, Rozen and his col-
leagues [16•, 17•] reported four cases of RCVS that presented
with new daily persistent headaches after RCVS onset and
considered this presentation as a novel phenotype.

Although studies were still limited, chronic headache after
RCVS has drawn more attention. It was formally included in
the third edition of International Classification of Headache
Disorders (ICHD-3, 2018) and was referred to as “persistent
headache attributed to past RCVS” (code: 6.7.3.3) [18].
However, prospective studies that investigate the prevalence
of chronic headaches after RCVS resolution are still lacking.

The risk factors of chronic headaches after RCVS are urged to
be identified. In our experience, patients with RCVS do de-
velop chronic headaches after the recovery of intracranial va-
sospasm; part of themwould need long-termmedical attention
due to chronic headaches that follow the acute bouts of RCVS.
The occurrence of post-RCVS headache is associated with
psychological distress (measured by Hospital Anxiety and
Depression Scale) and prior history of migraine. Consistent
with the unusual phenotype reported by Rozen and his col-
leagues [16•, 17•], we did recognize few patients who devel-
oped daily persistent headaches after RCVS onset.

The pathophysiology of chronic headaches after RCVS is
unknown. However, several clinical studies that investigated
the pathophysiology of RCVS may provide some hints.
Studies showed dysfunction of autonomic system [19] and
cerebral vasomotor reactivity [20] in patients with RCVS.
The dysfunction persisted even after remission of cerebral
vasoconstriction in some patients. These findings suggested
that some patients may remain subclinically abnormal even
after the resolution of RCVS, providing the physiological ba-
sis of persistent headaches after RCVS. Another possibility is
that the trigeminovascular nociceptive pathway was sensitized
upon the repeated attack of thunderclap headaches or by the
extravasated intravascular components that leaked into the
perivascular space after disruption of blood-brain barrier.
Nevertheless, these hypotheses are purely speculative and
await proven.

Conclusion

Headaches after RCVS, including RCVS recurrence and
chronic persistent headache that developed after RCVS reso-
lution, are not uncommon but usually overseen. Due to the
potential clinical impacts on patients with RCVS, physicians
should be aware of these conditions. Research regarding the
pathophysiology of headaches after RCVS is lacking. Studies
that elucidate the underlying mechanism of recurrent RCVS

Table 2 Chronic headaches after RCVS

First
author

Year Study design Mean age Sex distribution Follow-up
duration

Results

Hajj-Ali 2002 Retrospective
(n = 16)

40.0 years 13 females
(81.3%)

35 months
(0–128)

50% (8/16) total recovery, 44% (7/16) residual headache,
6% (1/16) relapse.

John 2016 Retrospective
(n = 45)

45.3 years 41 females
(91.1%)

78 months
(4–254)

47% (21/45) total recovery, 53% (24/45) residual
headache.

Rozen 2013 Case report (n = 1) 55 years 1 female 13 months* New daily persistent headache since RCVS onset;
headaches
resolved completed after treated with oral nimodipine

Jamali 2019 Case series (n = 3) 45.7 years 3 females 3, 15, 48 months* New daily persistent headache since RCVS onset

* Duration of persistent headaches after RCVS onset
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or chronic headaches after RCVS may help us demystify the
pathophysiology of RCVS itself.
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