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Objectifs-Plan 

! Réviser la présentation clinique de la HSA 
de la convexité et du syndrome de 
vasoconstriction cérébral réversible (SVCR); 

! Connaître l’investigation de la HSA de la 
convexité et du SVCR; 

! Réviser le traitement de la HSA de la 
convexité et du SVCR. 



Cas 1 

!  Femme 28 ans 

!  AP: Dépression et allergie sévère 
à l’iode 

!  RX: CO et venlafaxine 

!  Céphalée explosive en prenant 
son bain sans sx focal 

!  Céphalée persiste  

!  CT N et PL = probable traumatic 
tap 



IRM avec angiographie 

!  A) Baseline 

!  B) 2 semaines plus tard 



Syndrome de vasoconstriction 
cérébrale réversible-SVCR (RCVS) 
!  Syndrome de Call-Fleming 

(Gregory Call et Marie 
Fleming)-1988 

!  Angiopathie bénigne du SNC 

!  Angiite migraineuse 

!  Angiopathie post-partum 

!  Angiite secondaire aux drogues 

!  « Thunderclap headache with 
reversible vasospasm » 



Pathophysiologie =  anomalie du 
tonus vasculaire 

!  Endogène ou exogène 

!  Eclampsie ou PRES-like 

!  Hyperactivité sympathique, dysfonction endothéliale et 
dysrégulation du tonus vasculaire 

!  Coupables habituels: endothéline-1, sérotonine, NO, 
prostaglandines et catécholamines 



Clinique 

!  Céphalée explosive isolée ou 
récurrente, rarement peu 
intense 

!  Svt un caractère migraineux 

!  Femmes/Hommes = ratio 2.6 à 
10\1   

!  20-50 ans 

!  Pics de HTA fréquents 



Céphalée explosive = 1% des 
consultations à la salle d’urgence 

Reversible Cerebral Vasoconstriction Syndrome (RCVS) is
an under-recognized, often misdiagnosed condition, first
described according to its current definition by Call et al (1988)
to categorize patients with sudden severe headaches, idiopathic
cerebral ischemia and concomitant fully reversible
vasoconstriction prominently involving the Circle of Willis or its
immediate branches.1 Until recently RCVS was understood
through the eponymous nomenclature of Call-Fleming
Syndrome.2 Reversible Cerebral Vasoconstriction Syndrome is
most common in women ages 20-50 years old and has been
observed in relation to the post-partum period,3 eclampsia,4
bathing,5,6 pheochromocytoma,7 and associated with the use of
certain vasoactive drugs.8-12 Often there is no identifiable
precipitant.

Due to the inadequately understood pathophysiological
mechanisms underlying reversible cerebral vasospasm, a number
of other disorders tantamount to RCVS have been identified
according to clinical context, including: benign angiopathy of the
CNS;!drug induced vasospasm; post-partum angiopathy; crash
migraine and migrainous angiitis.8,13-16 A lack of a shared
nosology both within and across disciplines has limited the
clinical recognition, pathophysiological understanding and
treatment of this syndrome. Since its first description, recent
efforts are being made towards the development of a unified
classification of the associated conditions.2

The International Classification of Headache Disorders, 2nd
Edition (ICHD-2)17 define headaches associated with
benign/reversible angiopathy of the CNS similar to Call et al
(1988): Diffuse, severe headache of abrupt or progressive onset;
with or without neurological deficits and/or seizures; ‘strings and
beads’ appearance on angiography in the absence of
subarachnoid haemorrhage; but add, according to Criteria D, that
headache (and neurological deficits, if present) resolves
spontaneously within two months. This necessity for resolution
of neurological deficits fails to acknowledge case examples of
patients with spontaneous angiographic resolution, yet lingering
neurological deficits secondary to cerebral vasospasm induced
ischemic events.1,15,18,19 Dodick and other co-authors2,20,21

provide more detailed characteristics of the syndrome, namely:
sudden onset TCH; normal or near normal complete blood cell
count, erythrocyte sedimentation rate, and CSF analysis;
angiographic evidence of segmental cerebral vasospasm
involving arteries of the Circle of Willis or its immediate
branches; variability as to the presence and degree of
neurological deficits; and substantial angiographic improvement
within four weeks of symptom onset with complete resolution
often not observed for several months. This specificity is
invaluable for distinguishing between RCVS and Primary
Angiitis of the Central Nervous System (PACNS). Furthermore,
the flexibility of including cases in which neurological deficits
are permanent permits the inclusion of cases that would
otherwise have defied classification.

Reversible Cerebral Vasoconstriction Syndrome has
generally come to be recognized as a subclass of thunderclap
headache-associated conditions (Table 1).2,20 Although
traditionally associated with subarachnoid haemorrhage, TCH

are now indicative of an expanding list of secondary causes,
including: unruptured aneurysms;22-24 cerebral venous sinus
thrombosis;25-29 pituitary apoplexy;30-33 cervicocephalic arterial
dissection;34 hypertensive crisis;35 spontaneous intracranial
hypotension;36-38 posterior leukoencephalopathy syndrome;39,40

and retroclival haemorrhage.20,41 In the absence of an identifiable
secondary cause (or known aetiology including reversible
segmental vasospasm), primary TCH has become a diagnosis of
exclusion.2 Many cases of TCH are unresolved with CT and
lumbar puncture (LP) necessitating further angiographic inves-
tigation.21 Even with radiographic evidence of segmental
vasoconstriction, RCVS may be confused with PACNS due to
this shared feature of cerebrovascular narrowing and ectasia.

Vasculitis is a spectrum of disorders characterized by
inflammation of systemic and CNS blood vessels of varying size,
typically caused by deposition of antigen-antibody immune
complexes or other immune-mediated events. All CNS
vasculitides have the potential to result in cerebral ischemia and
infarction. Early recognition and treatment are vital to a
favourable clinical outcome.42 Primary Angiitis of the Central
Nervous System (PACNS), exclusively involving the central
nervous system vasculature, has previously been described as:
‘granulomatous angiitis of the brain’; ‘granulomatous angiitis of
the nervous system’; and ‘isolated angiitis of the CNS’.43 The
differential diagnosis includes a large number of primary and
secondary disorders. Biopsy of CNS leptomeninges, cerebral
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! In a cohort study of 16 patients diagnosed with benign angiopathy of the CNS, Hajj-Ali et al. (2002) suspected the underlying pathophysiological process in 10 of the 16 cases
that had angiographic follow-up was mediated by vasoconstriction rather than vasculitic mechanisms.

Table 1: Causes of Thunderclap headache

Subarachnoid haemorrhage
Cerebral venous sinus thrombosis
Carotid artery dissection
Pituitary apoplexy
Spontaneous intracranial hypotension (secondary to CSF leak)
Acute hypertensive crisis
Spontaneous retroclival hematoma
Sentinel headache
Ischemic stroke
3rd ventricle colloid cyst
Intracranial infection
Reversible cerebral vasoconstriction syndrome
Primary thunderclap headache (without reversible

vasoconstriction)
Primary cough, sexual, and exertional headache



the occasional finding of reversible segmental cere-
bral vasoconstriction (11, 12). The International
Classification of Headache Disorders, 2nd edn
(ICHD-2) (13), first adopted ‘primary thunderclap
headache (code 4.6)’ as a primary headache disor-
der. On the other hand, thunderclap headache with
evidence of intracranial vasoconstrictions is treated
as a secondary headache disorder and coded as
‘headache attributed to benign (or reversible) angi-
opathy of the central nervous system (CNS) (code
6.7.3)’. Recently, reversible cerebral vasoconstriction
syndrome (RCVS) has been proposed as a unifying
term which describes thunderclap headache associ-
ated with reversible vasoconstriction due to differ-
ent aetiologies, including benign CNS angiopathy
(8). As such, bath-related thunderclap headache
(BRTH) can be diagnosed as primary thunderclap
headache or RCVS based on the presence or
absence of cerebral arterial vasospasm.

Since previous studies on BRTH were all case
reports, this unique headache disorder has never
been systematically described. With that in mind,
over several years, we collected 21 patients with
BRTH. In this study we aimed to characterize this
rare but potentially stroke-prone headache disorder.

Patients and methods

We recruited consecutive patients with BRTH diag-
nosed at our headache clinic at Taipei-Veterans
General Hospital from October 2000 to February
2007. The headache clinic has been operating since
1997. All patients presenting at this headache clinic
fill out a detailed headache intake form, have their
medical and headache history taken, and complete
clinical investigations and neurological examina-
tions. They are asked to keep a headache diary to
provide a guide for diagnosis and treatment.

In this study, BRTH was diagnosed if a patient’s
headache fulfilled the criteria of primary thunder-
clap headache or benign CNS angiopathy based on
the ICHD-2 criteria except for attack duration
(Table 1); moreover, bathing was related to at least
two attacks of thunderclap headache, i.e. multiple
related attacks. The demographics and headache
profile, especially in relation to bathing, were
obtained by chart review. The results of computed
tomography (CT) of brain were recorded if avail-
able. All patients underwent brain magnetic
resonance imaging (MRI), magnetic resonance
angiography (MRA) and MR venography (4).
Spinal tap with cerebrospinal fluid (CSF) analysis
was performed if patients agreed. Proper laboratory
tests were conducted to exclude thyrotoxicosis and

pheochromocytoma. Except for those reporting
spontaneous headache resolution before presenting
to our clinic, all patients were given oral nimo-
dipine 30–60 mg every 4 h. When oral nimodipine
was not effective or when MRA revealed marked
cerebral vasospasm, i.v. nimodipine 0.5–1 mg/h
was administered via a central venous line with
blood pressure monitoring every 2–4 h (3, 4). The
efficacy of the nimodipine treatment was recorded
as ‘effective’ if no further thunderclap headaches,
bath-related or non-bath-related, occurred in the
48 h after the last dose escalation (4). All patients
were followed up until no further attacks recurred
after discontinuation of nimodipine. In May 2007,
we called each patient to determine whether or not
they had a relapse of BRTH. This study protocol
was approved by the Institutional Review Board of
the hospital.

Results

During the study period, 26 consecutive patients
with thunderclap headache with attacks related to
bathing were seen among 5338 patients visiting our

Table 1 Current diagnostic criteria of primary thunderclap
headache and benign (or reversible) angiopathy of the
CNS in the ICHD-2

4.6 Primary thunderclap headache
A. Severe head pain fulfilling criteria B and C
B. Both of the following characteristics:

1. Sudden onset, reaching maximum intensity in
< 1 min

2. Lasting from 1 h to 10 days
C. Does not recur regularly over subsequent weeks or

months
D. Not attributed to another disorder

6.7.3 Headache attributed to benign (or reversible)
angiopathy of the CNS

A. Diffuse, severe headache of abrupt or progressive
onset, with or without focal neurological deficits
and/or seizures and fulfilling criteria C and D

B. ‘Strings and beads’ appearance on angiography and
subarachnoid haemorrhage ruled out by appropriate
investigations

C. One or both of the following:
1. Headache develops simultaneously with

neurological deficits and/or seizures
2. Headache leads to angiography and discovery of

‘strings and beads’ appearance
D. Headache (and neurological deficits, if present)

resolves spontaneously within 2 months

CNS, central nervous system; ICHD-2, The International
Classification of Headache Disorders, 2nd edn.

Bath-related thunderclap headache 525
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Présentation clinique 

!  Convulsions ad 20% 

!  HSA = 20-34% 
!  convexité 

!  AVC ischémique ou 
hémorragique = 30% 
!  À inclure ds ddx de l’AVC 

cryptogénique chez le 
jeune 

1.06 to 5.18). No significant interaction was found between
gender and migraine (P!0.20).

Clinical Features and Associated Lesions in
Patients With Hemorrhagic RCVS
Acute very severe headache was the presenting symptom in
all 30 patients, of whom 24 had the typical RCVS pattern of
multiple recurrent thunderclap headaches (Tables 1 and 3).
Eighteen subjects reported headache triggers, the most fre-

quent being bending down followed by sexual activity,
physical exercise, coughing, sneezing, defecation, urination,
and bathing.

Two patients had focal seizures with secondary generali-
zation in 1 case. Six patients had a total of 14 episodes of
transient focal deficits, consistent with transient ischemic
attacks in 4 patients (11 episodes) and with positive aura-like
visual symptoms in 2 patients. Nine patients had a persistent
focal deficit lasting "24 hours, which revealed an ICH in 7

Figure 1. cSAH in RCVS. A, CT showing a right
frontal SAH. B, Fluid-attenuated inversion recovery
sequence showing bilateral posterior cortical SAH.
C–D, Case report: a 36-year-old woman was
started on bromocriptine 2 days after an uncompli-
cated vaginal delivery. On Day 4 after delivery, she
had a thunderclap headache lasting 15 minutes.
CT, MRI (C), and CSF analysis done a few hours
later were normal. The same day, she had 9 addi-
tional short-lasting thunderclap headaches. The
next day, repeat MRI showed a left temporal
cSAH. D, Nimodipine was started and no other
thunderclap headache occurred. On Day 2 after
headache onset, TfA showed diffuse arterial vaso-
constriction. Control MRA at 2.5 months was
normal.

Table 1. Different Patterns of Intracranial Hemorrhages in RCVS: Clinical and Radiological Features

Different Types of
Intracranial Hemorrhages

Isolated cSAH
(n!18)

cSAH#ICH
(n!7)

Isolated ICH
(n!3)

SAH#SDH
(n!1)

SAH#ICH#SDH
(n!1)

Headache

Recurrent thunderclap 18 2 2 1 1

Single acute headache … 5 1 … …

Seizures 1 1 … … …

PRES 5 … … … …

Persistent focal deficit 1 6 2 … …

Related to ICH … 5 2 … …

Related to infarction 1 1 … … …

Cerebral infarction 2 2 … … …

Transient focal deficit 5 … 1 … …

Cervical artery dissection 2 2 … … …

Ducros et al Hemorrhages in RCVS 2507

and a cerebral infarction in 2. Among the 11 patients with an
ICH, 4 had isolated headaches, 4 a single sudden headache
concomitant to a focal deficit, and 3 initially had isolated
headaches and developed a few days later a persistent focal
deficit.

Among the 9 subjects who had a systolic BP !160 mm Hg
and/or a diastolic BP !90 mm Hg during the acute stage of
RCVS, 7 patients had BP surges only during the peak of
thunderclap headaches, and 2 had permanently elevated BP.

Five patients (17%) had MRI fluid-attenuated inversion
recovery sequence hyperintensities consistent with a posterior
reversible encephalopathy syndrome (PRES; Table 1). Four
patients (13%), including 1 with PRES, developed a cerebral
infarction. Four patients, including 2 with PRES and 1 with
infarction, had a cervical artery dissection (unilateral vertebral
artery dissection in 3 subjects and 4 vessels dissection in 1).

Patients with hemorrhage had a significantly higher fre-
quency of persistent focal deficits (30% versus 2%), cerebral
infarction (13% versus 2%), and PRES (17% versus 3%) than
patients without hemorrhage.

Temporal Profile of Vasoconstriction and
Intracranial Hemorrhage
Table 4 presents the average delay of hemorrhages, ischemic
events, and diagnosis of vasoconstriction after headache
onset. Vasoconstriction was diagnosed concomitantly to hem-
orrhage in 15 patients and after hemorrhage in 14 patients. In
4 of these 14 patients, angiogram was available only a few
days later. In the remaining 10 patients, early MRA (6), TfA
(1), or both MRA and TfA (3) were normal, and vasocon-

striction was visible on a second angiogram (5 MRA, 5 TfA).
Vasoconstriction was diagnosed before hemorrhage in 1
patient with normal CT and CSF at Day 1, vasoconstriction
on TfA at Day 3, and cSAH on MRI at Day 4.

Hemorrhages, PRES, and seizures were mainly diagnosed
within the first week, whereas ischemic events occurred
mainly during the second week, often after the cessation of
thunderclap headaches (Figure 3).

Five patients (17%) with hemorrhage had a normal initial
brain imaging. One woman had both normal MRI and CSF
the day after her first thunderclap headache, but she subse-
quently developed cSAH diagnosed on a repeat MRI at Day
2, after 9 additional thunderclap headaches (Figure 1C).
Another woman had both normal CT and CSF at Day 2 after
3 thunderclap headaches but later developed bilateral cortical
and perimesencephalic SAH diagnosed by CT and MRI at
Day 5, after a fourth thunderclap headache. Three patients
had initial normal CT scans performed respectively at Days 0,
1, and 3 after headache onset but later developed an ICH
diagnosed by a repeat imaging at Day 3 for the first 2 patients
and at Day 8 for the third patient (Figure 2D).

Clinical Outcome in Patients With Hemorrhagic RCVS
At 3 months of follow-up, the median modified Rankin Scale
score was 0 and the mean modified Rankin Scale was 1, 2
patients remained severely disabled (modified Rankin Scale 3
and 4), and 12 patients (40%) were unable to return to prior
professional activities. There were no deaths.

At 6 months of follow-up, 8 patients with hemorrhagic
RCVS were still unable to resume work because of persistent

Figure 2. ICH in RCVS. A, Right occipital ICH on
CT. B, CT at Day 4 after headache onset showing
a bilateral frontal ICH with mild frontal SAH in a
woman who had 2 thunderclap headaches (Days 0
and 3) and acute persistent aphasia at Day 3 and
who had an initial normal CT at Day 1. C, CT at
Day 0 showing a deep right ICH in a woman with
a single thunderclap headache immediately fol-
lowed by a left hemiplegia, D, CT performed at
Day 8 after headache onset showing a left internal
occipital ICH associated with a SDH and a mild
cSAH in a woman who reported 6 thunderclap
headaches and who had at Day 3 both normal
CT and CSF analysis.

2508 Stroke November 2010



Facteurs précipitants 

Valsalva 



Facteurs précipitants ou facteurs de 
risque présents dans 60% des cas 

2 Emergency Medicine International

Table 1: Diagnostic criteria for RCVS [9].

Summary of critical elements for the diagnosis of reversible cerebral vasoconstriction syndromes

(1) Angiography (DSA, CTA, or MRA) documenting multifocal segmental cerebral artery vasoconstriction

(2) No evidence of aneurysmal subarachnoid hemorrhage

(3) Normal or near-normal cerebrospinal fluid analysis (protein level <80 mg%, leukocytes <10 mm3, normal glucose level)

(4) Severe, acute headaches, with or without additional neurologic signs or symptoms.
(5) Reversibility of angiographic abnormalities within 12 weeks of symptom onset. If death occurs before the follow-up studies are
completed, autopsy rules out such conditions as vasculitis, intracranial atherosclerosis, and aneurysmal subarachnoid hemorrhage, which
can also manifest with headache and stroke

Table 2: Secondary precipitants of RCVS [9–12].

Vasoactive substances Predisposing conditions

Recreational drugs: Cannabis, cocaine, ecstasy, amphetamines,
LSD, binge drinking

Pregnancy

Sympathomimetics, nasal decongestants: ephedrine,
pseudoephedrine

Eclampsia, preeclampsia

Serotonergic drugs: selective serotonin reuptake inhibitors,
triptans

Neoplasia: phaeochromocytoma, bronchial carcinoid, glomus
tumour

Immunosuppressants: tacrolimus, cyclophosphamide Neurosurgery, head injury

Nicotine patches Hypercalcaemia

Herbal medications: ginseng Porphyria
Blood products: erythropoietin, immunoglobulin, red cell
transfusion

Intracerebral haemorrhage, subarachnoid haemorrhage

2.6 : 1 [11] to 10 : 1 [12]. These differences may be due to
geographical and genetic reasons. Sex predilection seems to
be less significant in secondary RCVS [11]. The typical age
group affected in adulthood is between 20 and 50 years old.
However, there have been case reports of patients under 18
years of age, the majority being male [13, 14].

RCVS can occur spontaneously or be secondary to a
precipitating factor. The proportion of spontaneous cases
has varied depending on the population studied, from 37%
in a French study [14] to 96% in a Taiwanese cohort [12].
Vasoactive drugs and the postpartum period are two com-
mon associations [14], with several other associations being
suggested from previous case series (see Table 2).

3. Pathophysiology

The pathogenesis of RCVS remains poorly understood.
Current consensus on the aetiology focuses around alteration
of cerebral vascular tone. This may occur spontaneously
(primary RCVS) or be triggered by endogenous or exogenous
substances (secondary RCVS) (see Table 2). There appears
to be interaction between sympathetic overactivity and
endothelial dysfunction, resulting in dysautoregulation [11].
With the radiological similarities with postsubarachnoid
haemorrhage vasospasm, it has been postulated that the
mediators of vasospasm in subarachnoid haemorrhage such
as endothelin-1, serotonin, nitric oxide, prostaglandins, and
catecholamines [15, 16] may also be invoked in RCVS by
different mechanisms. It has also been suggested that a
sudden central neuronal discharge may induce vasospasm
and the severe headache be caused by stimulation of the

sensory afferents of the first division of the trigeminal nerve
and dorsal root of C2 which supply these cerebral blood
vessels [9]. Resolution of symptoms does not always correlate
with radiological resolution of vasoconstriction, and the
factors perpetuating this process are also yet to be identified.
Genetic factors are likely to play a role in the predisposition
and development of RCVS.

Postpartum angiopathy is considered a variant of RCVS
occurring after pregnancy. It can occur following uncom-
plicated pregnancy as well as in eclampsia [17]. Acute
severe headaches tend to occur within days or weeks after
uncomplicated deliveries unlike those seen in eclampsia. The
imbalance of angiogenic factors seen in eclamptic patients
has not been demonstrated in patients with uncomplicated
pregnancy that develop postpartum angiopathy.

4. Clinical Features

The most common symptom of RCVS is an acute severe
“thunderclap” headache (TCH), typically in females between
the ages of 20 and 50 years, and this is often the only
symptom at presentation [14]. This TCH is defined as a
severe headache reaching its maximal intensity within one
minute [10]. The headache tends to be recurrent, over a
period of days to weeks. Characteristics of the headache vary
widely from occipital to diffuse and constant to throbbing. It
may occur spontaneously or be precipitated by exercise or a
valsalva manoeuvre. Systemic clinical features such as nausea,
vomiting, and transient hypertension are not uncommon.

Neurological deficits may or may not be present ini-
tially. In a recent cohort study from North America, focal



Gold standard 



Bilan 

!  Artériographie---- »string of 
beads » 

!  Vasoconstriction diffuse au CTA ou 
angio-IRM 
!  Atteinte diffuse, des gros et 

moyens vaisseaux 
!  N ad 20% dans les premières 2 

semaines 

!  Réversibilité des anomalies 
vasculaires en moins de 3 
mois 



Bilan 

!  Doppler transcrânien 
!  Vélocités élevées 
!  Monitoring de la réponse 

au traitement 

!  CT + svt N  
!  mais … 20-34% de HSA à 

la convexité 

!  PL + svt N 



Bilan 

!  IRM 
!  Normale 
!  Ischémie 
!  HSA 
!  PRES-like (posterior 

reversible 
encephalopathy 
syndrome) avec œdème 
vasogénique postérieur 



mandatory to determine whether they had cere-
bral arterial vasospasm. We suggest MRA exami-
nation can be used to provide this prognostic
information because (i) vasoconstrictions are
usually multiple and commonly involve large
vessels, e.g. MCA, accounting for 92% of involved
vessels in those with RCVS as in our study, and
(ii) catheter angiography may by itself induce
vasospasm and cause other complications (15).

However, the timing of the MRA has not been
determined and the vasospasm in branches
beyond the circle of Willis might be missed.

We empirically treated patients with BRTH with
oral or i.v. nimodipine because some patients
showed vasospasm (3, 4). The treatment was con-
sidered effective because patients could resume
bathing 1 or 2 days later, although we did not adopt
a double-blind controlled trial design. In contrast,

Figure 1 A 41-year-old woman with bath-related thunderclap headache showed reversible posterior encephalopathy
14 days after headache onset. Magnetic resonance angiography shows multiple segmental cerebral vasoconstrictions
(arrowheads, a) and magnetic resonance imaging fluid-attenuated inversion recovery (FLAIR) reveals a small
high-signal-intensity lesion over the right parieto-occipital region (arrow, b). Both lesions recovered 1 month later (c, d).

528 S-J Wang et al.
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Brief Communication

Catastrophic Reversible Cerebral Vasoconstriction Syndrome
Associated With Serotonin Syndrome

Seby John, MD; Megan Donnelly, DO; Ken Uchino, MD

Objectives.—To report fulminant cases of reversible cerebral vasoconstriction syndrome (RCVS) in the setting of sero-
tonin syndrome.

Background.—RCVS is characterized by acute onset of severe headaches, with or without neurologic deficit, with evidence
of reversible cerebral vasoconstriction. It is often benign, and prognosis is generally considered favorable. In the largest
prospective study on RCVS, only 4% of patients were disabled from strokes and there were no fatalities.

Methods.—We report a case series.
Results.—We report 2 women with history of depression on selective serotonin re-uptake inhibitors who presented with

thunderclap headache and dizziness, respectively. Through the course of hospitalization, both patients developed rigidity,
diaphoresis, fever, tachycardia with labile blood pressures and clonus on examination. Since there was a recent addition/increase
in a known serotonergic agent, they met criteria for serotonin syndrome. Cerebrovascular imaging in both patients revealed
severe multi-focal vessel narrowing. The first patient developed large bi-hemispheric ischemic infarcts and increased intra-
cranial pressure that was refractory to management, and she eventually expired. The second patient developed bilateral
parieto-occipital strokes and decerebrate posturing. Her course slowly stabilized, and she was eventually discharged with
residual left-sided hemiparesis. Repeat cerebrovascular imaging 1 month later showed normal vessels. In both patients,
intra-arterial nicardipine infusion improved angiographic appearance of stenoses, consistent with RCVS.

Conclusions.—Both cases satisfied the Sternbach criteria for serotonin syndrome. Fatality in case 1 prevents demonstration
of reversal of cerebral vasoconstriction, but improvement of arterial diameters with intra-arterial calcium channel blockers in
both cases suggests that both had RCVS. Serotonergic agents are known triggers of RCVS, but the concurrent presence of
serotonin syndrome likely precipitated the malignant course in our patients. Severe clinical and angiographic manifestations
should be considered as part of the spectrum of RCVS.

Key words: reversible cerebral vasoconstriction syndrome, serotonin syndrome, thunderclap headache, stroke

Abbreviations: CSF cerebrospinal fluid, CT computed tomographic, IA intra-arterial, INR international normalized ratio,
MRA magnetic resonance angiography, MRI magnetic resonance imaging, RCVS reversible cerebral vasocon-
striction syndrome

(Headache 2013;53:1482-1487)

Reversible cerebral vasoconstriction syndrome
(RCVS) is characterized by acute onset of severe
headaches, with or without neurologic deficit, with
evidence of reversible cerebral vasoconstriction. The
course of RCVS is often benign, and prognosis is
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edly labile blood pressures, rigidity, and hyperreflexia.
A CT head showed bilateral parieto-occipital hypo-
densities, and an MRI confirmed bilateral parietal
infarcts. She was intubated and transferred to our
hospital where initial exam was similar but also
revealed decerebrate posturing and clonus, although
she continued to remain awake and intermittently
follow commands. A CT head was repeated on day 8
after symptom onset, which showed new areas of
hypoattenuation in the posterior frontal lobes. A CT
angiogram demonstrated diffuse vessel narrowing. A
cerebral angiogram confirmed severe vessel narrow-
ing worse in the posterior circulation. In the absence
of structural lesions, the decerebrate posturing was
hypothesized to be from brainstem hypoperfusion,
and IA nicardipine was administered into the right

and left internal carotid artery and the right vertebral
artery, which improved the narrowing slightly. The
antidepressants were stopped, and cyproheptadine
was started for presumed serotonin syndrome. She
was also started on verapamil. Twelve days after
symptom onset, due to a period of worsening decer-
ebrate posturing, another cerebral angiogram was
performed and revealed improvement in narrowing
in all vascular territories. IA verapamil was injected
into the basilar artery, with marked improvement in
its caliber. Although her initial course was character-
ized by hemodynamic instability and worsening rigid-
ity, she started to improve a day after the second
angiogram. At the time of discharge, she had residual
left-sided hemiparesis. An MRA repeated 26 days
after symptom onset was normal (Fig. 2). Three

Fig 1.—Axial magnetic resonance imaging images of case 1. Diffusion weighted imaging (DWI) upon presentation demonstrated
absence of restricted diffusion (A). Fluid attenuated inversion recovery on admission (B) and 2 days after symptom onset (C)
showed hyperintensities in the cerebellum and then sulcal hyperintensities in addition, respectively. Repeat imaging 14 days after
symptom onset demonstrated acute infarcts on DWI (D) in the bilateral fronto-parietal lobes, and there was narrowing of the
bilateral middle and anterior cerebral arteries on intracranial magnetic resonance angiography (E). Large bi-hemispheric acute
infarcts seen on DWI, 19 days after symptoms onset (F).

1484 October 2013
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Table 1: Diagnostic criteria for RCVS [9].

Summary of critical elements for the diagnosis of reversible cerebral vasoconstriction syndromes

(1) Angiography (DSA, CTA, or MRA) documenting multifocal segmental cerebral artery vasoconstriction

(2) No evidence of aneurysmal subarachnoid hemorrhage

(3) Normal or near-normal cerebrospinal fluid analysis (protein level <80 mg%, leukocytes <10 mm3, normal glucose level)

(4) Severe, acute headaches, with or without additional neurologic signs or symptoms.
(5) Reversibility of angiographic abnormalities within 12 weeks of symptom onset. If death occurs before the follow-up studies are
completed, autopsy rules out such conditions as vasculitis, intracranial atherosclerosis, and aneurysmal subarachnoid hemorrhage, which
can also manifest with headache and stroke

Table 2: Secondary precipitants of RCVS [9–12].

Vasoactive substances Predisposing conditions

Recreational drugs: Cannabis, cocaine, ecstasy, amphetamines,
LSD, binge drinking

Pregnancy

Sympathomimetics, nasal decongestants: ephedrine,
pseudoephedrine

Eclampsia, preeclampsia

Serotonergic drugs: selective serotonin reuptake inhibitors,
triptans

Neoplasia: phaeochromocytoma, bronchial carcinoid, glomus
tumour

Immunosuppressants: tacrolimus, cyclophosphamide Neurosurgery, head injury

Nicotine patches Hypercalcaemia

Herbal medications: ginseng Porphyria
Blood products: erythropoietin, immunoglobulin, red cell
transfusion

Intracerebral haemorrhage, subarachnoid haemorrhage

2.6 : 1 [11] to 10 : 1 [12]. These differences may be due to
geographical and genetic reasons. Sex predilection seems to
be less significant in secondary RCVS [11]. The typical age
group affected in adulthood is between 20 and 50 years old.
However, there have been case reports of patients under 18
years of age, the majority being male [13, 14].

RCVS can occur spontaneously or be secondary to a
precipitating factor. The proportion of spontaneous cases
has varied depending on the population studied, from 37%
in a French study [14] to 96% in a Taiwanese cohort [12].
Vasoactive drugs and the postpartum period are two com-
mon associations [14], with several other associations being
suggested from previous case series (see Table 2).

3. Pathophysiology

The pathogenesis of RCVS remains poorly understood.
Current consensus on the aetiology focuses around alteration
of cerebral vascular tone. This may occur spontaneously
(primary RCVS) or be triggered by endogenous or exogenous
substances (secondary RCVS) (see Table 2). There appears
to be interaction between sympathetic overactivity and
endothelial dysfunction, resulting in dysautoregulation [11].
With the radiological similarities with postsubarachnoid
haemorrhage vasospasm, it has been postulated that the
mediators of vasospasm in subarachnoid haemorrhage such
as endothelin-1, serotonin, nitric oxide, prostaglandins, and
catecholamines [15, 16] may also be invoked in RCVS by
different mechanisms. It has also been suggested that a
sudden central neuronal discharge may induce vasospasm
and the severe headache be caused by stimulation of the

sensory afferents of the first division of the trigeminal nerve
and dorsal root of C2 which supply these cerebral blood
vessels [9]. Resolution of symptoms does not always correlate
with radiological resolution of vasoconstriction, and the
factors perpetuating this process are also yet to be identified.
Genetic factors are likely to play a role in the predisposition
and development of RCVS.

Postpartum angiopathy is considered a variant of RCVS
occurring after pregnancy. It can occur following uncom-
plicated pregnancy as well as in eclampsia [17]. Acute
severe headaches tend to occur within days or weeks after
uncomplicated deliveries unlike those seen in eclampsia. The
imbalance of angiogenic factors seen in eclamptic patients
has not been demonstrated in patients with uncomplicated
pregnancy that develop postpartum angiopathy.

4. Clinical Features

The most common symptom of RCVS is an acute severe
“thunderclap” headache (TCH), typically in females between
the ages of 20 and 50 years, and this is often the only
symptom at presentation [14]. This TCH is defined as a
severe headache reaching its maximal intensity within one
minute [10]. The headache tends to be recurrent, over a
period of days to weeks. Characteristics of the headache vary
widely from occipital to diffuse and constant to throbbing. It
may occur spontaneously or be precipitated by exercise or a
valsalva manoeuvre. Systemic clinical features such as nausea,
vomiting, and transient hypertension are not uncommon.

Neurological deficits may or may not be present ini-
tially. In a recent cohort study from North America, focal
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to improved clinical outcomes remains to be proven. With
the current agnosticism regarding optimal treatment, mul-
ticentre, prospective, randomized, placebocontrolled trials
would seem prudent, though logistically difficult.

7. Prognosis

The most serious complications of RCVS are permanent
neurological deficit and death. In the largest North American
study, 81% of patients developed radiological evidence of
brain lesions as a consequence of RCVS 39% had ischemic
infarcts, 34% had convexity subarachnoid haemorrhage,
20% developed lobar intracerebral haemorrhage, and 38%
had cerebral edema [14]. Despite this, the rate of permanent
neurological disability is surprisingly low. In this cohort,
89% had a good clinical outcome (Modified Rankin Score
at followup or discharge of 0–3) [14], and in a systematic
review, 71% had no evidence of any long-term disability,
29% had only minor disability [18], and 6% had permanent
neurological disability [11]. Cerebral infarction and intrac-
erebral haemorrhage are predictors of a worse outcome [14].
Deaths from RCVS have been reported in the literature but
are rare [14, 36]. The rate of recurrence is approximately 8%
[21].

8. Conclusion

RCVS is a clinical entity and neurological emergency that
is being diagnosed with increasing frequency but is still
underrecognized, and a high index of suspicion is essential.
There are characteristic features in the history and on neu-
roimaging that are distinctive, but overlapping features with
other conditions can make diagnosis difficult. Distinguishing
RCVS from PACNS is important, as the glucocorticoid
treatment indicated for PACNS appears to be harmful in
RCVS. The management is predominantly supportive, whilst
ruling out other life-threatening neurological conditions,
identifying risk factors, and discontinuing offending agents.
Intra-arterial vasodilators and balloon angioplasty offer
promise but as yet have not been proven to improve
clinical outcomes. There are still many areas for future
research including the pathogenesis, the natural history
of the syndrome, the optimal diagnostic strategy and the
treatment.
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Case 4

An 82-year-old hypertensive man was admitted
with left facial droop and arm numbness. Over the
past 2 years he had experienced multiple episodes
of left hand paraesthesia spreading to his shoulder
over 5–10 min, with subsequent numbness resolv-
ing within 1 h. One episode was associated with leg
clumsiness. Recurrent TIAs had been diagnosed
and treated with escalating antiplatelet therapy.

Two days prior to admission he had experienced
paraesthesia of his left face, spreading to his hand
over 5 min, associated with dysarthria, drooling
and left hand clumsiness, resolving in 2 h. An iden-
tical episode occurred 2 days later but lasted 6 h.
MRI demonstrated acute right convexity SAH
(Fig. 4A) and diffuse white matter disease, as well
as two right frontal cortical haemorrhages of differ-
ing ages. GE imaging demonstrated cortical sidero-
sis (Fig. 4B). DWI was normal. Ten days later the
patient experienced six brief episodes in 2 days of
left facial droop and dysarthria. Repeat CT scan-
ning demonstrated new right central sulcus SAH.
Antiplatelet therapy was ceased and symptoms
have not recurred.

Discussion

We present four cases in whom late-life onset of
aura-like symptoms was precipitated by acute con-
tralateral SAH in or adjacent to the central sulcus.
After variable symptom-free intervals, three had
recurrent events or groups of events associated with
new acute SAH. The underlying cause of the SAH
was not established, but all four patients demon-
strated periventricular white matter disease and at
least two cortical haemorrhages, suggestive of a
diffuse microvasculopathy. This may have been
age- and hypertension-related (6), although the
exclusively cortical haemorrhage location in three
patients is suggestive of cerebral amyloid angiopa-
thy (CAA) (7).

Fisher’s landmark studies in late-life onset aura-
like symptoms noted the frequent absence of head-
ache, the tendency of episodes to occur in a ‘flurry’,
and a generally benign prognosis (4, 5). Our cases
were concordant with Fisher’s observations. Few
of his patients were investigated with modern
imaging techniques.

Convexity SAH has been reported to occur in
trauma, cortical vein thrombosis (8), moyamoya

Figure 2 (A) Fluid attenuation inversion recovery MRI demonstrates acute right precentral sulcus subarachnoid
haemorrhage. (B) Gradient echo sequences demonstrate deep and cortical microbleeds.
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ABSTRACT

Objective: To identify patterns of clinical presentation, imaging findings, and etiologies in a cohort
of hospitalized patients with localized nontraumatic convexal subarachnoid hemorrhage.

Methods: Twenty-nine consecutive patients with atraumatic convexal subarachnoid hemorrhage
were identified using International Classification of Diseases–9 code from 460 patients with
subarachnoid hemorrhage evaluated at our institution over a course of 5 years. Retrospective
review of patient medical records, neuroimaging studies, and follow-up data was performed.

Results: There were 16 women and 13 men between the ages of 29 and 87 years. Two common
patterns of presentations were observed. The most frequent presenting symptom in patients
!60 years (n ! 16) was a severe headache (n ! 12; 75%) of abrupt onset (n ! 9; 56%) with
arterial narrowing on conventional angiograms in 4 patients; 10 (p ! 0.003) were presumptively
diagnosed with a primary vasoconstriction syndrome. Patients "60 years (n ! 13) usually had
temporary sensory or motor symptoms (n ! 7; 54%); brain MRI scans in these patients showed
evidence of leukoaraiosis and/or hemispheric microbleeds and superficial siderosis (n ! 9; 69%),
compatible with amyloid angiopathy (n ! 10; p # 0.0001). In a small group of patients, the pre-
sentation was more varied and included lethargy, fever, and confusion. Four patients older than
60 years had recurrent intracerebral hemorrhages in the follow-up period with 2 fatalities.

Conclusion: Convexal subarachnoid hemorrhage is an important subtype of nonaneurysmal sub-
arachnoid bleeding with diverse etiologies, though a reversible vasoconstriction syndrome ap-
pears to be a common cause in patients 60 years or younger whereas amyloid angiopathy is
frequent in patients over 60. These observations require confirmation in future studies.
Neurology® 2010;74:893–899

GLOSSARY
CAA ! cerebral amyloid angiopathy; cSAH ! convexal subarachnoid hemorrhage; FLAIR ! fluid-attenuated inversion recov-
ery; HELLP ! hemolysis, elevated liver enzymes, and low platelets; ICH ! intracerebral hemorrhage; IE ! infective endocar-
ditis; PRES ! posterior reversible leukoencephalopathy syndrome; RCVS ! reversible cerebral vasoconstriction syndrome.

Atraumatic localized convexal subarachnoid hemorrhage (cSAH) is an unusual presentation of
subarachnoid bleeding, in which the bleeding is localized to the convexities of the brain with-
out involvement of the adjacent parenchyma or extension into the interhemispheric fissures,
basal cisterns, or ventricles. Since most saccular aneurysms arise from the circle of Willis,
aneurysmal rupture is an unlikely source of cSAH. Diverse etiologies have been posited for its
occurrence, including cortical vein occlusions, posterior reversible leukoencephalopathy syn-
drome (PRES), reversible cerebral vasoconstriction syndrome (RCVS), coagulopathy, cocaine
use, lupus vasculitis, cavernoma, brain abscesses, and cerebral amyloid angiopathy (CAA).1-13

Existing information about this condition is largely derived from case reports and small case
series, which carry inherent referral and diagnostic biases. We undertook this study to system-
atically evaluate and review the potential causes and patterns of clinical and radiologic presen-
tation of localized cSAH from the inpatient population at our institution.
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likely higher in the general population because of un-
derascertainment of cases, making this an important
group of nonaneurysmal SAH.

Our study confirms that localized collections of
blood in the convexal regions of the subarachnoid
space are not related to rupture of saccular aneu-
rysms. However, unlike nonaneurysmal perim-
esencephalic hemorrhage, the etiology, clinical
presentation, and prognosis of cSAH is more hetero-
geneous. We noted 2 separate patterns that included
most of the 29 patients. Younger patients had clinical
and imaging findings suggestive of RCVS while older
patients likely had CAA. The presentation and etiol-
ogy varied in others.

Younger patients in our cohort presented with se-
vere headaches similar to an aneurysmal rupture. All
such patients had conventional angiograms that ex-
cluded vascular malformations but in some showed
multifocal arterial narrowing suggestive of vasospasm. It
is unlikely that the small quantity of subarachnoid
blood provoked arterial spasm in multiple vascular

beds. Most of these patients reported improvement in
their symptoms at hospital discharge and were later fol-
lowed up by their primary care physicians; among those
reevaluated in the neurology clinic, only 1 had a head-
ache recurrence 4 weeks later, but a repeat angiogram
showed resolution of the vasospasm. Vasculitis is an un-
likely explanation for these findings in light of the tem-
porary nature of the episodes, absence of any serologic
or spinal fluid abnormalities suggestive of an underlying
inflammatory disorder, and reversibility of the clinical
syndrome within 3 months without immunosuppres-
sive treatment.

The etiology of cSAH as reported in 2 previous
case series is summarized in table 3. In the larger
series comprising 20 patients,10 15 (75%) presented
with headaches and 6 had thunderclap headaches; 8
underwent conventional angiograms, revealing vaso-
constriction in 5 patients. The smaller case series9

reported headaches in 6 out of 12 patients of which 3
had thunderclap headaches; 4 underwent angio-
grams, demonstrating vasoconstriction in 1 and de-
layed filling of distal cortical arteries in 2 patients.
Many of the conditions reported in these studies
have also been associated with cerebral vasoconstric-
tion.13,15 Superficial cSAH has been previously re-
ported in patients with RCVS.6,13 In a prospective
cohort of 67 patients with angiographically docu-
mented RCVS, 22% were found to have cSAH.13

Our younger patients had a lower frequency of vaso-
constriction, probably because, unlike the situation
in the aforementioned study, presence of docu-
mented vasospasm was not a necessary criterion for
study inclusion and imaging studies were performed
earlier in the clinical course, when they were less
likely to demonstrate arterial narrowing.13 The
pathophysiologic mechanism of cSAH in patients
with RCVS is unsettled but speculated to result from
abrupt changes in cerebral arterial tone.13,15

We found that older patients with cSAH had very
different presentations, as summarized in table 2.
Most elderly patients had focal deficits with transient
sensory symptoms, mimicking a migrainous march
or motor impairment suggestive of a TIA. The ab-
sence of headache was striking. We found a high
prevalence of leukoaraiosis, microbleeds, and superfi-
cial siderosis, suggestive of CAA.16-18 One patient,
who did not exhibit these findings, had amyloid-
beta–related angiitis on necropsy.

Focal cSAH has been described previously with
CAA.11 Pathologic studies of patients with CAA
show that many amyloid-laden arteries are present in
the leptomeninges.19,20 Human autopsy studies have
revealed that involvement of the leptomeningeal ar-
teries occurs in early stages of CAA followed by ex-
tension of CAA to arterioles in the allocortex and the

Table 2 Comparison of clinical characteristics, imaging characteristics, and
diagnosis between patients <60 and >60 years of age with
convexal subarachnoid hemorrhagea

Variable
Age <60 y,
n ! 16 (100)

Age >60 y,
n ! 13 (100)

Odds ratio
(95% confidence
interval)

Fisher exact
2-tailed
(p value)

Presenting symptoms

Headache 15 (94) 3 (23) 50 (4.5–551) 0.0002

Thunderclap headache 9 (56) 1 (8) 15.4 (1.5–148) 0.0084

Severe headache 12 (75) 1 (8) 36 (3.5–371) 0.0005

Sensory or motor
symptoms

1 (6) 7 (54) 17.5 (1.8–174) 0.009

Past medical history

Migraine 7 (44) 1 (8) 9.3 (0.96–90) 0.044

Stroke 1 (6) 0 (0) NA 1.0

Hypertension 6 (37) 7 (54) 1.9 (0.44–8.6) 0.466

Medications

Antidepressants 3 (19) 1 (8) 2.8 (0.25–30.3) 0.605

Anticoagulants "
antiplatelets

4 (25) 8 (61) 4.8 (0.98–23.5) 0.066

Imaging findings

Vasospasm 4 (25) 0 (0) NA 0.106

Microbleeds/superficial
siderosis/leukoaraiosis

1 (6) 9 (69) 33.8 (3.2–351) 0.001

Dissection 3 (19) 0 (0) NA 0.23

Bilateral subarachnoid
hemorrhage

3 (19) 2 (15) 1.3 (0.18–9.0) 1.0

Presumptive diagnosis

Reversible cerebral
vasoconstriction syndrome

10 (62) 1 (8) 20 (2–195) 0.0047

Cerebral amyloid
angiopathy

0 (0) 10 (77) NA p ! 0.0001

Miscellaneous 6 (38) 2 (15) 3.9 (0.5–20.2) 0.23

aPercentages in parentheses rounded to whole.
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midbrain.20 Patients with suspected amyloid angiop-
athy in our study had cSAH as their initial clinical
hemorrhagic event and 5 others had evidence of prior
superficial bleeding in the form of superficial sidero-
sis. Patients over 60 also had higher intake of anti-
platelets and anticoagulants but it is unclear whether
this played a contributory role or merely occurred by
association due to greater vascular comorbidities in
this group.

The basis of transitory symptoms in older patients
with presumed CAA is unclear. Transient attacks re-
sembling TIAs have been reported with CAA al-
though large brain infarcts are rare.21,22 Blood in the
subarachnoid space can also produce cortical spread-
ing depression, an important pathophysiologic
mechanism underlying migrainous auras.23,24 Symp-
toms akin to a migrainous aura were recently re-
ported in 4 elderly patients with cSAH; all had
cerebral microbleeds and/or superficial siderosis on
brain MRI.25 The semiology of these events appears
atypical for seizures and no epileptiform activity was
detected on EEGs in our patients. One patient un-
derwent prolonged EEG monitoring during which
he had multiple episodes of right-sided sensory loss
and aphasia without any EEG correlate.

The low frequency of seizures in our study con-
trasts with earlier case series where 20% and 58% of
patients had seizures though details of seizure semiol-
ogy and EEG findings were not provided.9,10 This
may reflect differing case mix such as higher number
of patients with PRES in these cohorts. The inci-
dence of seizures in these reports is also much higher
than observed with aneurysmal SAH,5 suggesting
that they were probably provoked by the underlying
disorder rather than hemorrhage itself.

An intriguing finding in our series was the pres-
ence of arterial dissection in 3 patients. Two had

clinical findings consistent with RCVS and the third
had a radiologic appearance of fibromuscular dyspla-
sia. Occurrence of arterial dissection has been ob-
served by others in a minority of cases with cSAH
though a direct causal relationship has not been es-
tablished.6,13,26 It is possible that edema of arterial
wall and sudden surges in blood pressure predisposes
to dissection.

Infective endocarditis, with or without associated
mycotic aneurysms, has been reported to produce
cSAH.27 We encountered only one patient with IE
and cSAH who also had parenchymal microbleeds
on brain MRI. Other causes for cSAH seen in our
study included ITP with markedly reduced platelet
counts and HELLP syndrome with postpartum angi-
opathy and thrombocytopenia. The clinical presen-
tation of these patients was quite different from the
others and included other systemic manifestations of
an underlying disorder. Despite careful review of all
imaging studies, we found no evidence of cortical
vein thrombosis or vascular malformations in any of
our patients. Although small arteriovenous malfor-
mations or cavernomas can result in superficial corti-
cal hemorrhages, they are an unlikely source of
isolated subarachnoid bleeding without parenchymal
involvement.28 Similarly, presence of small mycotic
aneurysms cannot be formally eliminated in those
patients who did not undergo cerebral angiograms,
though we believe that this would be rare in the ab-
sence of any associated risk factors or clinical and
hematologic stigmata of IE.

These observations reflect experience from a sin-
gle tertiary care center and are not free from bias.
Another limitation of this study is its retrospective
nature with limited follow-up information. We were,
however, fortunate to have access to a wealth of de-
tailed clinical and imaging information. The lack of
systematic follow-up makes it difficult to infer accu-
rate prognostic information. Despite these con-
straints, we found that cSAH carries significant risks
of recurrent ICH and mortality in the elderly, in
contrast to previous observations.9,10 Another poten-
tial weakness of the study is that contrast MRI and
conventional angiograms were not performed in all
patients and was done based on the judgment of
treating physicians. It is thus possible that some small
vascular malformations, mycotic aneurysms, or corti-
cal vein thrombosis may have escaped detection.
However, we believe this to be of low likelihood
given that all the patients had alternative vascular im-
aging studies and brain MRI.

We would like to reemphasize the descriptive
connotation of the term cSAH, which encompasses
different pathophysiologic mechanisms and does not
represent a singular clinical syndrome. Our findings

Table 3 Reported etiologies of convexal subarachnoid hemorrhage in 2
previous case series dichotomized according to age

Series I10 Series II9

<60 age group (n ! 13) <60 age group (n ! 7)

Posterior reversible leukoencephalopathy
syndrome (5)

Posterior reversible leukoencephalopathy
syndrome (3)

Postpartum angiopathy (1) Dural sinus thrombosis (2)

Call Fleming syndrome (1) Brain abscess (1)

Ephedra induced (1) Amphetamine use (1)

Hypertensive microangiopathy (1) >60 age group (n ! 5)

Thrombocytopenia (1) Cortical vein thrombosis (1)

Undiagnosed (2) Cavernoma with recurrent bleeding (1)

>60 age group (n ! 7) Cerebral vasculitis (1)

Anticoagulation related (2) Undiagnosed (2)

Undiagnosed (5)
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Mild right-sided weakness and 
sensory disturbance was found on 
examination. Bilateral carotid 
bruits were noted. Computerised 
tomography (CT) demonstrated 
left inferior temporal convexity 
SAH (Fig. 1 A), confirmed on MRI 
(Fig. 1 B). Left middle cerebral 
 artery (MCA) territory restricted 
diffusion foci were also noted 
(Fig. 1 C). Angiography demon-
strated bilateral tight atheroscle-
rotic internal carotid artery (ICA) 
stenoses (Fig. 1 D) and significant 
posterior-anterior pial collaterals. 
Sequential endarterectomies con-
firmed atherosclerosis. 
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Convexity subarachnoid 
haemorrhage associated 
with bilateral internal 
 carotid artery stenoses
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Sirs: Subarachnoid haemorrhage 
(SAH) is usually aneurysmal; 
trauma and non-aneurysmal per-
imesencephalic bleeds are other 
common causes [14]. Circum-
scribed convexity SAH is rarely ob-
served, excepting following trauma. 
Patel [9] and Spitzer [12] recently 
reviewed known aetiologies. Con-
vexity SAH associated with bilat-
eral internal carotid stenoses has 
not, to our knowledge, been re-
ported previously.

Case 1

A 28 year-old male hypercholester-
olaemic smoker was admitted with 
right leg weakness and hemi-
paraesthesia. A magnetic resonance 
imaging (MRI) head scan per-
formed 8 days prior, investigating 
unconscious collapses of unclear 
aetiology, was normal. No uncon-
scious collapses occurred subse-
quently. 

Case 2

A 50 year-old female dyslipidaemic 
smoker was admitted with a sud-
den-onset, severe left frontal head-
ache one day following an episode 
of transient monocular visual loss. 
Examination was unremarkable. 
CT demonstrated left frontal con-
vexity SAH (Fig. 2 A), confirmed on 
MRI (Fig. 2 B). Gradient echo imag-
ing did not demonstrate cortical 
microbleeds or cortical vein throm-
bosis. Angiography demonstrated 
95 % left and two 50 % right ICA 
stenoses (Fig. 2 C, D). Pathologic 
examination of a left carotid 
 endarterectomy demonstrated 
 atherosclerosis. 
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Fig. 1  A CT demonstrates a left inferior temporal SAH. B This is confirmed on MRI. C Several areas of restricted 
diffusion are seen in the left MCA region. D Angiography demonstrates tight bilateral internal carotid stenoses
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Case 3

A 55 year-old female hypercholes-
terolaemic, hypertensive smoker 
was admitted with headache, dys-
arthria, weakness and paraesthesia. 
She had experienced recurrent 
 migraine with visual aura over the 
preceding weeks but never previ-
ously. 

Examination revealed left hemi-
hypoesthesia and a mild hemipare-
sis. Bilateral carotid bruits were 
noted. CT scan demonstrated right 
inferior temporal convexity SAH, 
confirmed on MRI; right MCA 
 territory foci of restricted diffusion 
were also noted. Gradient echo 
 imaging did not demonstrate corti-
cal microbleeds or cortical vein 
thrombosis. CT angiography 
 demonstrated atherosclerotic 90 % 

right and 70 % left ICA stenoses. 
Pathologic examination of a right 
carotid endarterectomy confirmed 
atherosclerosis. 

Discussion

Three cases of convexity SAH asso-
ciated with bilateral atherosclerotic 
internal carotid artery stenoses are 
presented. The SAH occurred in-
variably on the side of the severest 
lesion. Focal ischaemic areas were 
noted in two patients. The presence 
of both Fluid Attenuation Inversion 
Recovery (FLAIR) hyperintensity 
and CT hyperdensity on multiple 
slices before contrast administra-
tion (and the normal MRI one 
week prior in Case 1) excludes 
known causes of these imaging 
 appearances (contrast extravasa-

tion [2], vascular congestion and 
protein leakage [13]). 

Convexity SAH occurs most 
commonly following trauma [14], 
but also has been associated with 
cerebral amyloid angiopathy [6], 
cortical vein thrombosis [4], moy-
amoya disease [8], primary CNS 
angiitis [7], reversible cerebral 
 vasoconstriction [3] and acute 
 hypertension (either post-partum 
[11] or associated with vasoactive 
substances [1, 9]). Diffuse SAH 
 associated with carotid stenoses 
has been reported following stent-
ing [5] or aneurysmal rupture [10]. 
These underlying conditions or 
predisposing factors were absent in 
our cases. 

Convexity SAH has not previ-
ously been reported associated 
with bilateral ICA atherosclerotic 
disease. The occurrence of three 
cases in 18 months at a single insti-
tution suggests the association is 
not coincidental. The association 
may be under-recognised because 
of the minor nature of the haemor-
rhage, the unusual location (infe-
rior temporal in two cases) or fail-
ure to image the proximal carotid 
arteries.

The aetiology of the association 
is unclear but spontaneous rupture 
of fragile collateral vessels (demon-
strated in case one) is possible, as 
suggested in a similar recent moy-
amoya case [8]. Alternatively, sup-
ported by the presence in two cases 
of scattered areas of restricted dif-
fusion on MRI, emboli to margin-
ally-perfused vessels may cause 
 necrosis and rupture.

It has been proposed that non-
invasive imaging is adequate for 
convexity SAH cases [9]. We agree, 
but emphasise that the extracranial 
neck vessels must also be imaged, 
or a potentially fatal underlying 
vascular abnormality may be 
missed. 
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Fig. 2  A CT demonstrates a left fronto-parietal SAH. B This is confirmed on MRI. C Angiography demonstrates a 
left 95 % ICA stenosis. D Two 50 % right ICA stenoses (arrow) are demonstrated
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Abstract The majority of subarachnoid haemorrhages
(SAH) are of aneurysmal origin, and nontraumatic con-

vexity SAH is rare. We describe one patient who had a

convexity SAH caused by cortical veins thrombosis (CVT)
secondary to intracranial hypotension (IH). We discuss

possible pathophysiologic mechanisms and its treatment. A

52-year-old female presented with left hemiparesis and
tonic–clonic seizures, following lumbar epidural injections

of local anaesthetics and steroids because of chronic low

back. Brain CT showed right fronto-parietal convexity
SAH. Brain MRI revealed diffuse pachymeningeal

enhancement and confirmed the SAH. Cerebral angiogra-

phy showed no/low flow signal in few frontal and parietal
cortical veins in the correspondence of the SAH. A resto-

ration of flow signal in this area was revealed after

2 months. The patient was treated with lumbar epidural
blood patch with recovery. Convexity SAH caused by CVT

from IH may be treated only with lumbar epidural blood

patch which eliminates by itself the determinants of CVT
(vein dilatation and slow vein drainage).

Keywords Subarachnoid haemorrhage ! Cerebral venous
thrombosis ! Intracranial hypotension ! Headaches !
Epidural blood patch

Dear Sir,

Most of spontaneous subarachnoid haemorrhages (SAH)

result from aneurysm rupture [1], but sometimes, no spe-

cific structural substrate is identified, as in benign perim-
esencephalic SAH. Sometimes, SAH is due to rare

disorders (for example, posterior reversible encephalopathy

syndrome, lupus vasculitis, thrombocytopenia, postpartum
cerebral angiopathy and hypertensive microangiopathy).

SAH along the cerebral convexity has only been described

in isolated case reports or in a small case series [2]. We
describe a case of convexity SAH caused by cortical vein

thrombosis (CVT) secondary to iatrogenic intracranial

hypotension (IH).
A 52-year-old female was admitted to our hospital with

left hemiparesis. She had a 13-day history of severe

orthostatic headache, following epidural injections of local
anaesthetics and steroids because of chronic low back. Left

hemiparesis improved progressively after 48 h. Brain CT
showed a small right fronto-parietal cortical SAH (Fig. 1a).

Cerebral angiography revealed no aneurysms or arterio-

venous malformations, but to the correspondence of the
SAH there was non-visualition of the few fronto-parietal

cortical veins. Although this finding could have been sug-

gestive for isolated CVT (Fig. 1c), such a hypothesis was
discarded by our neuroradiologist, who attributed the small

area of absent signal to wide inter-individual variability of

veins draining the brain. Two days after the patient’s
admission, brain MRI with gadolinium, besides confirming

the small convexity SAH, showed diffuse pachymeningeal
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enhancement (Fig. 1b). A diagnosis of IH, likely due to
accidental dural puncture following epidural drug injection,

was made and the patient’s SAH was attributed to

stretching/rupture of a cortical bridging vein. Twenty days
after the headache onset, the patient was treated with

autologous EBP, after which the headache soon disap-

peared. Two months later, after a reanalysis of her clinical
record, the patient underwent another cerebral angiogra-

phy, which revealed restoration of flow signal in the right

fronto-parietal cortical veins (Fig. 1d). This led us to
reconsider our prior diagnosis, making us conclude that

SAH and absent signal in few fronto-parietal veins on prior

cerebral angiography was indeed attributable to CVT,
although hypercoagulopathy work-up was unremarkable.

After 9 months, the patient was asymptomatic and brain

MRI was normal.
IH typically presents with orthostatic headache, often

associated with nausea, vomiting, hearing disturbances,

blurred vision and neck pain [3]. Distinct abnormalities on
brain MRI are diffuse pachimeningeal enhancement, sub-

dural fluid collection and brain sagging. IH can be classi-

fied as primary, resulting from spontaneous rupture of
spinal dura mater, or secondary to trivial trauma or spon-

dylitic-dural tears. Among others, iatrogenic causes include

epidural drug injection. Non-traumatic convexity SAH is
uncommon and may rarely be associated with isolated

CVT, which in turn, may complicate IH. Reduced

intracranial pressure and brain descent can in fact result in
dilation and distortion of cerebral veins, which favouring

blood stagnancy, may eventually lead to thrombosis [4] and

finally rupture of cortical veins leading to SAH. When
undergoing EBP, the patient was receiving neither antico-

agulants nor aspirin, because the diagnosis of CVT had

been neglected. However, our case suggests that convexity
SAH caused by CVT from IH may be treated exclusively

with EBP [5], which eliminates by itself the determinants

of CVT (vein dilatation and slow vein drainage).
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Fig. 1 a CT shows
subarachnoid haemorrhage
within some sulci of right
fronto-central region (white
open arrows). b Coronal T1-
weighted MRI after gadolinium
injection shows diffuse
pachymeningeal enhancement
(white arrowheads). c Venous
phase of cerebral angiogram of
the right internal carotid shows
that some veins of fronto-central
region are lacking (white open
star). d Control of right internal
carotid 2 months after the
patient’s discharge from
hospital shows revascularization
of the fronto-central veins
previously lacking
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Background: The diagnosis of cerebral venous sinus thrombosis (CVST) requires a
high index of suspicion owing to the wide spectrum of clinical manifestations.
Amongst the different presentations, radiological evidence of subarachnoid haemor-
rhage (SAH) often leads to diagnostic errors.
Methods: Between March 2005 and December 2007, 233 patients with CVST were
reviewed at our centre, and this report summarizes 10 cases that presented with SAH.
The early clinico-radiological pointers towards a diagnosis of CVST are highlighted
and previously published reports are reviewed.
Results: The mean age at presentation was 33 years (range 25–50), and the median
duration from onset of symptoms to admission was 5 days (range 2–15). In all cases,
there was radiological evidence of SAH with or without associated parenchymal
bleeding or other signs of CVST. SAH was usually localized, involving the sulci of the
cerebral convexity and sparing the basal cisterns. Aetiologically, there were two cases
with both hyperhomocysteinaemia and polycythaemia and one case each of anti-
phospholipid antibody (APLA) syndrome, post-partum state, oral contraceptive use
and dehydration because of diarrhoea. Eight patients improved with anticoagulant
therapy despite the presence of SAH.
Conclusions: Localized SAH (whether focal, unilateral or bilateral), especially when
confined to the parasagittal or dorsolateral convexity of the brain and without
involvement of the basal cisterns, may provide an early pointer towards an underlying
CVST. The presence of predisposing factors for CVST accords a further diagnostic
hint.

Introduction

Cerebral venous sinus thrombosis (CVST) is a distinct
cerebrovascular disorder which mostly affects young
adults, predominantly females. It accounts for 0.5% of
all strokes [1]. The estimated annual incidence of CVST
is 3–4 cases per 100 000 population [1]. CVST is more
common in India than in the developed countries [2].
The incidence of post-partum CVST in India is 400–500
cases per 100 000 deliveries, which is 10–12 times that in
Western Europe and North America [3]. Improved
imaging techniques and effective treatment of CVST
have improved prognosis. On the other hand, delay in
diagnosis and treatment can lead to significant disabil-
ity and mortality (up to 50%) [1]. The causes of CVST
are diverse and include pregnancy and puerperium,

dehydration, thrombophilia, malignancy, head injury
and infections. The commonest presentations of CVST
are headache, seizures and focal deficits. However, it
has varied symptoms, signs and modes of onset which
can pose a diagnostic challenge for physicians [4]. Its
natural history is highly variable, ranging from an
acute, fulminant course to a slowly evolving course
without associated neurological deficits [2,4].

In general neurological practice, subarachnoid
haemorrhage (SAH) suggests ruptured intracranial
aneurysm in 85% of cases [5]. In 10% of cases, non-
traumatic SAH is because of less common causes such
as blood dyscrasias, cerebral amyloid angiopathy, pri-
mary, metastatic or meningeal neoplasms, vasculitis,
cerebral venous occlusive disease and bacterial menin-
gitis. The remaining 5% are related to rare conditions
like dural arteriovenous fistula, spinal cord vascular
malformations and spinal cord tumours, arterial dis-
section, drug abuse and pituitary apoplexy [5,6]. It is
important to recognize venous SAH as its management
is entirely different from that of arterial SAH.
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patient (Fig. 2), MR venography in two patients
(Fig. 3), DSA in four patients and perioperatively in one
patient (Table 1). The perioperative observations were
made during cerebral decompressive surgery for venous
infarction with significant mass effect. In addition, the
presence of empty delta sign on contrast enhanced CT
noted in two patients was consistent with CVST.
Various aetiologic risk factors for CVST were found

in six cases. Amongst the 10 patients, two had both

hyperhomocysteinaemia and polycythaemia, and one
each had antiphospholipid antibody (APLA) syndrome,
post-partum state, oral contraceptive use and diarrhoea
with dehydration (Table 2). In four cases no risk factors
for CVST were established. Alcohol dependency was
noted in these four cases and the two cases with hype-
rhomocysteinaemia; there appeared to be no definite
causal relationship to the CVST. All patients were
treated by anticoagulation using unfractionated heparin

(b)(a)

Figure 1 (a) Axial non-contrast CT image

of Patient 1 shows linear hyperdensity

suggestive of blood in the left central

sulcus (arrow). (b) Frontal view of left

carotid angiogram in venous phase shows

a filling defect in the superior sagittal sinus

(arrow) and !phlebitic" pattern of the

medullary veins.

(a) (b)

Figure 2 (a) Axial non-contrast CT image

of Patient 4 shows hyperdensities in

anterior interhemispheric and left sylvian

fissure (arrows). (b) CT venogram shows

filling defects in the superior sagittal sinus.

(a) (b)

Figure 3 (a) Axial non-enhanced CT head

of Patient 7 shows subarachnoid haem-

orrhage on left frontal convexity and

dorsolateral surface (arrow) without any

parenchymal lesions (b) Time of flight

magnetic resonance venography shows

non-visualization of the superior sagittal

sinus (arrows).
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BRIEF REPORT

Acute convexity subarachnoid haemorrhage: a cause of aura-like
symptoms in the elderly

TJ Kleinig1, M Kiley1 & PD Thompson1,2

1Department of Neurology, Royal Adelaide Hospital and 2Department of Medicine, University of Adelaide, North Terrace, Adelaide, SA,
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Kleinig TJ, Kiley M & Thompson PD. Acute convexity subarachnoid haemor-
rhage: a cause of aura-like symptoms in the elderly. Cephalalgia 2008; 658–663.
London. ISSN 0333-1024

Late-life onset aura-like symptoms are not rare and can be potentially misdiag-
nosed as transient ischaemic attacks. The cause is often obscure. Four cases of
recurrent aura-like symptoms are presented in whom acute convexity subarach-
noid haemorrhage (SAH) contralateral to symptoms was demonstrated. Three
experienced subsequent events or groups of events triggered by recurrent SAH.
Negative diffusion-weighted imaging, normal electroencephalography and slow
symptom march with complete resolution argued against ischaemic and epileptic
causes. Aura-like symptoms in the elderly should be investigated with imaging
modalities most sensitive for detecting subarachnoid blood, in particular gradi-
ent echo magnetic resonance imaging. !Cerebral amyloid angiopathy, migraine
variant, spreading cortical depression, subarachnoid haemorrhage
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Introduction

Migraine aura misinterpretation can lead to misdi-
agnosis of a transient ischaemic attack (TIA) (1, 2).
In particular, recurrent brief episodes of sensory
disturbance are commonly diagnosed as TIAs but
do not presage ischaemic stroke (2).

Late-life onset of migraine-type aura is not rare
(3) and can occur without headache or visual symp-
toms (4, 5). Correct interpretation allows appropri-
ate investigation and treatment. We present four
patients whose recurrent migraine aura-like symp-
toms were triggered by acute convexity subarach-
noid haemorrhage (SAH).

Case 1

An 81-year-old hypertensive man, on warfarin for
atrial fibrillation, was admitted after four episodes
of left leg weakness, progressing proximally over
several minutes, with or without left-sided facial

dysaesthesia. Episodes lasted between 20 and
120 min. There was no associated headache. His
International Normalized Ratio (INR) was 5.9.
Magnetic resonance imaging (MRI) demonstrated
acute right central sulcus SAH, an older left parietal
haemorrhage and white matter disease. Gradient
echo (GE) sequences demonstrated convexity
siderosis and cortical microbleeds. MR angiography
and diffusion-weighted imaging (DWI) were
normal. Electroencephalography (EEG) was normal.
He was diagnosed with TIAs and his warfarin dose
was lowered. Episodes continued and did not
lessen with intensification of antithrombotic
therapies.

Five years later he re-presented after awakening
with a mild left-sided hemiparesis, which had
resolved within 1 h. He had returned to sleep, but
awoke with left facial numbness and weakness,
resolving after 15 min. MRI demonstrated acute
right central sulcus SAH, extensive cortical sidero-
sis and cortical microbleeds (Fig. 1A,B). Aspirin was
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Investigations 
!  Angio-CT ou Angio-IRM pour éliminer anévrisme, bien 

qu’improbable…pas d’artériographie sauf si suspicion 
d’anévrisme mycotique ou de vasculite 

!  IRM si patient âgé afin d’éliminer une angiopathie 
amyloïde (avec écho de gradient) 

!  Contrôle d’imagerie qqs semaines plus tard 

Case 4

An 82-year-old hypertensive man was admitted
with left facial droop and arm numbness. Over the
past 2 years he had experienced multiple episodes
of left hand paraesthesia spreading to his shoulder
over 5–10 min, with subsequent numbness resolv-
ing within 1 h. One episode was associated with leg
clumsiness. Recurrent TIAs had been diagnosed
and treated with escalating antiplatelet therapy.

Two days prior to admission he had experienced
paraesthesia of his left face, spreading to his hand
over 5 min, associated with dysarthria, drooling
and left hand clumsiness, resolving in 2 h. An iden-
tical episode occurred 2 days later but lasted 6 h.
MRI demonstrated acute right convexity SAH
(Fig. 4A) and diffuse white matter disease, as well
as two right frontal cortical haemorrhages of differ-
ing ages. GE imaging demonstrated cortical sidero-
sis (Fig. 4B). DWI was normal. Ten days later the
patient experienced six brief episodes in 2 days of
left facial droop and dysarthria. Repeat CT scan-
ning demonstrated new right central sulcus SAH.
Antiplatelet therapy was ceased and symptoms
have not recurred.

Discussion

We present four cases in whom late-life onset of
aura-like symptoms was precipitated by acute con-
tralateral SAH in or adjacent to the central sulcus.
After variable symptom-free intervals, three had
recurrent events or groups of events associated with
new acute SAH. The underlying cause of the SAH
was not established, but all four patients demon-
strated periventricular white matter disease and at
least two cortical haemorrhages, suggestive of a
diffuse microvasculopathy. This may have been
age- and hypertension-related (6), although the
exclusively cortical haemorrhage location in three
patients is suggestive of cerebral amyloid angiopa-
thy (CAA) (7).

Fisher’s landmark studies in late-life onset aura-
like symptoms noted the frequent absence of head-
ache, the tendency of episodes to occur in a ‘flurry’,
and a generally benign prognosis (4, 5). Our cases
were concordant with Fisher’s observations. Few
of his patients were investigated with modern
imaging techniques.

Convexity SAH has been reported to occur in
trauma, cortical vein thrombosis (8), moyamoya

Figure 2 (A) Fluid attenuation inversion recovery MRI demonstrates acute right precentral sulcus subarachnoid
haemorrhage. (B) Gradient echo sequences demonstrate deep and cortical microbleeds.
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Figure 3 (A) Fluid attenuation inversion recovery MRI demonstrates acute right superior frontal sulcus subarachnoid
haemorrhage. (B) Gradient echo sequences demonstrate cortical microbleeds (vertical arrows) and siderosis (horizontal
arrows).

Figure 4 (A) Fluid attenuation inversion recovery MRI demonstrates right sulcal subarachnoid haemorrhage and two
small cortical haemorrhages (not shown). (B) Gradient echo sequences demonstrate cortical siderosis, especially in the
right central sulcus.
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Pronostic 

!  Si présentation de céphalée 
explosive = excellent 
pronostic  

!  Si angiopathie amyloïde sous-
jacente 
!  Sx focaux récurrents ad 80% et 

sx nouveaux ad 30% 
!  Ad 20-25% de démence 

!  Risque d’hémorragie cérébrale 
ou d’HSA récurrente ad 10% 
annuellement 



Traitement 
!  Tx symptomatique 

!  Attention aux antiplaquettaires si personnes âgées et SX 
focaux récurrents et CT N 
!  Angiopathie amyloïde avec « spreading depression » 
!  Faire IRM avec écho de gradient et éviter les 

antiplaquettaires 

!  Attention si: sx stéréotypés et marche Jacksonienne 



SVCR =Take home message 

!  Céphalée explosive 
récurrente 

!  Vasospasme diffus et 
réversible  

!  HSA de la convexité, AVC 
ischémique ou hémorragique 
et PRES 



Quand pousser l’investigation si 
céphalée explosive malgré CT + 
PL N… 
!  Céphalées explosives 

récurrentes récentes 

!  Persistance de la céphalée 

!  Sx focaux  

!  Facteurs précipitants 
classiques  



HSA de la convexité 

!  2 présentations 

!  Céphalée explosive chez le 
jeune avec SVCR 

!  SX focaux récurrents de la 
personnes âgées avec 
angiopathie amyloïde 
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are followed. The PROGRESS trial looked at a subgroup of 
6,105 CAA patients and found that treatment with perindopril, 
with or without indapamide, reduced the risk of probable 
CAA-related ICH (as defi ned by the Boston criteria, Box 2) by 
77% (95% CI 19–93%) over a follow-up period of 3.9 years.25 
The numbers were small with a wide confi dence interval and 
further research is needed, but it seems reasonable to suggest 
that patients with CAA are prescribed antihypertensive 
medications where appropriate.

Following a diagnosis of CAA or CAA-related ICH the 
clinician needs to consider the risk of further bleeding. As 
these patients are often older the risk and benefi t of treatments 
such as anti-platelets and anticoagulation need to be carefully 
considered. Further studies are needed to evaluate this risk 
and establish the risk and safety profi le of anti-platelets and 
anticoagulant in CAA. We would suggest, for the moment, that 
anticoagulants are avoided in patients who have experienced 
CAA-related ICH and would again stress the importance of 
diagnosing CAA-related ‘amyloid attacks’ rather than treating 
these patients with anti-platelets for presumed recurrent TIAs.

Conclusion

CAA is a commonly occurring condition that is under-
recognised by clinicians, leading to the potential for clinical 
misdiagnosis as TIAs resulting in inappropriate use of 
antiplatelets and anticoagulants or radiological misdiagnosis. 
CAA can be diagnosed based on clinical and radiological 
fi ndings but clinicians need a high index of suspicion to 
ensure appropriate that MRI sequences are ordered. We would 
recommend management of hypertension and rationalisation 
of anti-platelets and anticoagulants in patients with CAA. 
Further research is needed to improve diagnosis and to 
establish tailored treatment options to halt progression or 
reduce complications, such as ICH. ■
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Fig 2.  (a) Axial unenhanced CT 
scan of the brain shows linear 
hyperdensity (white arrows) in 
the left central sulcus, indicat-
ing acute  convexity subarach-
noid haemorrhage (cSAH). 
(b–d) Signal losses on axial gra-
dient echo T2*-weighted MRI 
sequences over several sulci of 
both  hemispheres (white ar-
rows), indicating disseminated 
siderosis from previous asymp-
tomatic cSAH and cortical 
microbleed (arrowhead). 
cSAH = convexity subarachnoid 
haemorrhage; CT = computed 
tomography; MRI = magnetic 
resonance imaging.
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