
 

218 © Blackwell Publishing Ltd 

 

Cephalalgia, 

 

2003, 

 

23

 

, 218–222

 

Blackwell Science, Ltd

 

Oxford, UKCHA

 

Cephalalgia

 

0333-1024Blackwell Science, 2003

 

23

 

Original Article

 

Reversible segmental cerebral vasoconstriction DA Nowak et al. 

 

Reversible segmental cerebral vasoconstriction (Call–Fleming 
syndrome): are calcium channel inhibitors a potential treatment 
option?

 

DA Nowak, SO Rodiek

 

1

 

, S Henneken, J Zinner, R Schreiner, H-H Fuchs & H Topka

 

Department of Neurology and Clinical Neurophysiology and 

 

1

 

Department of Radiology, Academic Hospital München Bogenhausen, Technical 
University of Munich, Munich, Germany

 

Nowak DA, Rodiek SO, Henneken S, Zinner J, Schreiner R, Fuchs H-H & Topka
H. Reversible segmental cerebral vasoconstriction (Call–Fleming syndrome):
are calcium channel inhibitors a potential treatment option? Cephalalgia 2003;
23:218–222. London. ISSN 0333-1024

 

The Call–Fleming syndrome is characterized by sudden onset of thunderclap-like
headache and focal neurological deficits. The pathophysiological correlate is a
reversible segmental cerebral vasoconstriction frequently associated with focal
cerebral ischaemia. The syndrome has been described in a variety of clinical
conditions, and recently an association between the syndrome and exposure to
vasoactive drugs was observed. Effective treatment options are not known. A 63-
year-old female developed sudden ‘worst ever’ headache. Initial neurological
examination, laboratory blood tests, CSF examination and brain magnetic reso-
nance imaging (MRI) were normal. Previous medical history was unremarkable
and she did not take vasoactive drugs. Eleven days after the onset of headache
she developed visual field impairment and a right-sided hemiparesis. Brain MRI
revealed bilateral posterior and left parietal ischaemic strokes. Cerebral catheter
angiography showed segmental arterial vasoconstriction. A vasodilatative ther-
apy with calcium channel inhibitors was started and serial transcranial Doppler
ultrasonography demonstrated resolution of cerebral arterial vasoconstriction.
The present case illustrates that calcium channel inhibitors may be an effective
therapy for segmental cerebral arterial vasoconstriction. However, more clinical
data are needed to prove this observation. 
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Introduction

 

The Call–Fleming syndrome is characterized by a
sudden onset of thunderclap-like headache, focal
neurological deficits and seizures, most commonly
in women aged 20–50 years (1). The onset of symp-
toms may be spontaneous, but a clinical association
with pregnancy (postpartum angiopathy) (2),
migraine (migraine angiitis) (3) and the intake of
vasoactive drugs has been described (4–9). The
pathophysiological correlate is a reversible segmen-

tal vasoconstriction of cerebral arteries that is fre-
quently associated with focal cerebral ischaemia (1,
3, 4). The phenomenon of reversible cerebral vaso-
constriction was described in a variety of conditions,
but is still poorly understood (5–9). An association
between the syndrome and exposure to vasoactive
drugs was noticed (4). We recently evaluated a
patient who developed reversible cerebral arterial
vasoconstriction (i.e. the Call–Fleming syndrome).
The cause of cerebral vasoconstriction remained
unknown. In our patient, the calcium channel antag-
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onist nimodipine proved to be sufficient to reverse
the cerebral arterial vasoconstriction as assessed by
serial transcranial ultrasonography.

 

Case report

 

A 63-year-old female developed sudden ‘worst ever’
headache with nausea. Her past medical history
included hypertension, depression and traumatic
loss of her right eye 15 years ago. Her medications
were metoprolol 50 mg once daily (started 2 years
previously), clobazam (periodically 0.5 mg once
daily, started 3 months previously) and fluspirilen
(1.5 mg i.m. administered once 3 months previ-
ously). She denied the intake of any additional med-
ications. She was admitted to an outside hospital,
where routine laboratory blood tests, CSF examina-
tion and head computed tomography (CT) were
unremarkable. She was put on oral analgesia with
paracetamol and ibuprofen and was discharged with
mild improvement of headache 2 days following
admission.

Two days following discharge, she developed
‘unbearable’ headache and was admitted to our hos-
pital. On admission, her neurological examination
was unremarkable. Head CT and brain magnetic res-
onance imaging (MRI) (Fig. 1A) were normal. CSF
examination revealed no cells, a CSF protein level of
43 mg/dl (normal limits 15–45 mg/dl), CSF lactate
1.5 mmol/l (normal limits 

 

£

 

 2 mmol/l) and a CSF
glucose level of 57 mg/dl (normal limits 45–75 mg/
dl, serum glucose level 123 mg/dl). The oligoclonal
bands in CSF were negative. Acute headaches
recurred frequently and 7 days after admission
(11 days after the onset of the headache) she reported

sudden worsening of headache and acute visual
blurring. Neurological examination revealed
impaired vision of her remaining left eye and a mild
right-sided brachio-facial hemiparesis. Systemic
blood pressure was within normal limits. Brain MRI
with diffusion-weighted imaging at this point
showed post-ischaemic lesions within the left pari-
eto-occipital and bilateral occipital regions (Fig. 1B).
Transcranial Doppler ultrasonography (TCD)
revealed elevated flow profiles of the intracranial
vessels with a peak flow in the basilar artery
(approx. 150 cm/s; see Table 1). Catheter angiogra-
phy showed severe, diffuse segmental intracranial
vasoconstriction (Fig. 2). CSF analysis was unre-
markable. Extensive tests including cardiac ultra-
sound, complete blood count, lipid profile,
prothrombin time, partial thromboplastin time,
levels of protein C, protein S, anti-thrombin III,
anti-phospholipid antibodies, complement, anti-
neutrophil cytoplasma antibody, antinuclear anti-
body and anti-double-stranded deoxynuclear
antibody for stroke aetiology were unremarkable.
Monitoring of the patient’s blood pressure did not
reveal values above 150/100 mmHg.

Severe headaches persisted and she was set on
oral steroids (1.5 mg methylprednisolon per kg body
weight approx. 80 mg, t.i.d.) and oral nimodipine
(100 mg t.i.d.). Eight days following admission, the
headaches worsened and serial TCD revealed cere-
bral vasospasm of both middle cerebral arteries and
the basilar artery (Table 1). An i.v. therapy with
nimodipine (2 mg/h i.v) and magnesium (1 g 20%
magnesium per hour i.v.) was started. A few hours
after the onset of i.v. nimodipin and magnesium
administration the headaches improved. One day

 

Figure 1

 

Brain magnetic resonance imaging (MRI) findings. (A) On admission fluid attenuated inversion recovery (FLAIR) MRI 
showed no abnormalities. (B) On day 7 following admission FLAIR MRI revealed discrete bilateral occipital ischaemic strokes 
and a left parietal postcentral ischaemic stroke (not shown). (C,D) Four weeks following admission, FLAIR MRI of the brain 
revealed more clearly the bilateral occipital (C) and left parietal strokes (D) without additional ischaemic areas.

Day 7 Week 4 Week 4On admission
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following the onset of intravenous nimodipine and
magnesium administration, TCD documented nor-
mal peak flow values of the intracranial arteries
(Table 1). On the third day of i.v. nimodipine admin-
istration the i.v. nimodipin infusion had to be
stopped due to an increase of liver enzymes and an
oral administration of nifedipine (20 mg t.i.d.) was
started. On the following day, TCD showed cerebral
arterial vasoconstriction with increased peak flow
values (Table 1). However, serial TCD documented
a return to normal peak flow values within 6 days of
oral nifedipin therapy (Table 1). At day 17 following
admission, MRI angiography demonstrated com-
plete resolution of the cerebral vasoconstriction.

The right-sided hemiparesis resolved completely
during the following 2 weeks. Brain MRI 4 weeks
following admission revealed no additional
ischaemic cerebral infarct areas (Fig. 1C,D) and addi-
tional MRI angiography showed no cerebral vaso-
constriction. The patient was free of headaches at
that time. Perimeter testing revealed a skotoma of

the left central visual field. The remainder of the
neurological examination was unremarkable. At this
point, the patient was transferred to another hospital
for further rehabilitation treatment.

 

Discussion

 

This patient developed sudden, ‘worst-ever’ (thun-
derclap) headaches, focal neurological symptoms,
and reversible cerebral arterial vasoconstriction. The
clinical presentation and imaging features are typical
of the Call–Fleming syndrome (1, 3, 4). Patients
presenting with this syndrome are sometimes mis-
diagnosed with primary inflammatory cerebral vas-
culitis. We observed no evidence of inflammation
and the immunopathological laboratory findings
were unremarkable in our case. In particular, the CSF
protein level is commonly elevated in cerebral vas-
culitis, but was found to be normal in our patient.

Reversible cerebral arterial vasoconstriction has
been associated with pregnancy (2), migraine (5),

 

Table 1

 

Transcranial Doppler ultrasonography (TCD) machine-derived maximum mean and peak flow values in cm/s 
measured in the territories of both middle cerebral arteries (MCA) and the basilar artery (BA) during serial TCD examinations

Days from
admission

Right MCA Left MCA BA 

Peak Mean Peak Mean Peak Mean

7* 81

 

62

 

109 83 151

 

104

 

8

 

†

 

162 119 169 126 207 150
9

 

‡

 

91 63 81 54 75 50
10 – – – – 95 69
11 – – 94 91 93 82
12§ 195 128 145 83 62 42
13 147 102 171 119 129 94
14 126 89 132 96 143 104
15 128 90 126 88 124 82
16 133 93 126 91 124 89
17 133 93 131 95 110 83
18 121 85 119 83 121 88
19 112 78 108 75 108 75
20 59 38 71 40 56 36
21 76 57 71 47 64 42
22 91 58 83 56 72 47
23 112 75 121 85 105 74
24 81 52 71 45 57 38
27 82 52 69 44 52 29
32 104 67 108 71 99 67

Mean and peak flow values were measured at approximately constant depths at different time points within the clinical course.
*Acute worsening of headaches, impaired vision and right sided hemiparesis; a brain MRI (Fig. 1B) and a cerebral catheter 

angiography (Fig. 2) were performed.

 

†

 

Acute worsening of headaches.

 

‡

 

One day following the onset of intravenous nimodipin and magnesium administration.
§One day after the stop of intravenous nimodipine infusion and initiation of oral nifedipine therapy due to an increase of 

liver parameters.
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porphyria (9), and the use of vasoactive drugs (4,
6–8). However, similar to our case, the onset of
characteristic sudden severe headache with focal
neurological deficits may also occur spontaneously
(3, 9–11). No single cause for the manifestation of
reversible cerebral vasoconstriction could be identi-
fied in our patient. In particular, previous medical
history revealed no exposure to vasoactive drugs.
She regularly took metoprolol against high blood
pressure and rarely clobazam (a benzodiazepin deri-
vate) against recurrent episodes of anxiety. Three
months prior to the first occurrence of thunderclap-
like headaches, she received 1.5 mg fluspirilen
administered once by i.m. injection.

The butyrophenon fluspirilen is a potential neuro-
leptic drug and blocks dopamine, histamine and 

 

a

 

-
adrenergic receptors. In the striatum, the blockage of
D

 

2

 

-receptors results in an imbalance between excita-
tory cholinergic and inhibitory dopaminergic neu-
rones. This imbalance may cause extrapyramidal
movement disorders. Within the mesolimbic system,
the blockage of CNS D

 

2

 

-receptors causes a decrease
of emotional excitability and impulsion. In addition,
fluspirilen is an inhibitor of 

 

a

 

-adrenergic, serotoner-
gic and histamine receptors within the ascending
reticular activating system of the CNS, and blockage
of this system results in reduced vigilance. Flus-
pirilen has no known vasoactive effects and an as-
sociation between its administration and the
manifestation of reversible cerebral vasoconstriction
3 months later is highly unlikely.

In the present case, one striking feature was a
rather long interval between the explosive onset of
headache and the development of focal neurological
deficits. Despite severe headache, brain MRI on
admission was normal. One week following admis-
sion (11 days following the index headache) focal
neurological deficits appeared and brain MRI
revealed cerebral infarctions. A latency of several
days between the onset of headache and the mani-
festation of neurological signs and symptoms has
been reported (10, 11). Cerebral catheter angiogra-
phy demonstrated the typical segmental smooth
narrowing of cerebral arteries (11).

The most important observation in the present
case history was the prompt and effective resolution
of cerebral vasoconstriction following the initiation
of i.v. nimodipine (and magnesium) administration.
Nimodipine is a calcium channel antagonist and
causes dilatation of the smooth muscles of arterial
blood vessel walls. Magnesium inhibits several
intracellular enzyme cycles and causes dilatation
of arterial vessel walls. The resolution of cerebral
vasospasm could be documented by serial TCD

 

Figure 2

 

Cerebral catheter angiography. (A) Lateral 
projection of the right internal carotid artery territory 
demonstrates several vasoconstrictions of both anterior and 
the right middle cerebral arteries. Smooth narrowings of the 
A2 segment of the anterior cerebral artery (white arrow) and 
of several branches of the middle cerebral artery (arrowheads) 
are shown. In addition, an occlusion of a parietal branch of 
the middle cerebral artery is demonstrated (grey arrow). (B) 
Frontal projection of the left vertebral artery injection shows 
smooth segmental narrowing of the right vertebral artery 
between the descent of the posterior inferior cerebellar artery 
and the basilar artery (arrow). In addition, the proximal 
basilar artery shows a smooth segmental narrowing after the 
descent of the anterior inferior cerebellar artery (arrow). 
Vasoconstrictions are also seen in the right superior cerebellar 
artery and right posterior cerebral artery (arrowheads).
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examinations. After the i.v. administration of nimo-
dipine was stopped due to an increase of liver
parameters, signs of vasoconstriction returned as
assessed by TCD (see Table 1). Vasodilatative ther-
apy was continued by oral administration of the cal-
cium channel antagonist nifedipin and successive
resolution of cerebral vasospasm occurred within
6 days of therapy.

Sturm and Macdonell reported a case of recurrent
thunderclap headache associated with angiographi-
cally documented cerebral arterial vasoconstriction
(10). The patient was treated with i.v. nimodipine,
and MR angiography demonstrated improvement in
vessel calibre during the treatment. Together with
our findings these data suggest that calcium channel
antagonists may be important therapeutic agents in
the treatment of reversible cerebral vasoconstriction.
However, our patient also received oral steroids and
i.v. magnesium, which may have contributed to the
resolution of segmental cerebral vasospasm. On the
other hand, previous case reports failed to show effi-
ciency of calcium channel inhibitors and/or steroids
in this condition (2). Therefore further case observa-
tions are necessary until therapeutic recommenda-
tions for segmental cerebral vasoconstriction can be
given.

Today, the pathophysiological phenomenon of
reversible vasoconstriction of cerebral arteries is still
poorly understood. A variety of aetiologies, such as
intake of vasoactive drugs (4, 6–8), metabolic disor-
ders (3, 9), migraine (3, 5) and pregnancy (2) have
been discussed. However, the syndrome may also
occur spontaneously as in the present case (3, 10, 11).
Patients developing sudden-onset headaches should
first be evaluated for common conditions, such as
subarachnoid haemorrhage and sinus venous
thrombosis. Once these are ruled out, non-invasive
(TCD, MRI and CT angiography) imaging inves-
tigation for cerebral vasoconstriction should be
considered. If cerebral arterial vasoconstriction is
present, causative conditions, such as subarachnoid
haemorrhage, metabolic disorders, and exposure to

vasoactive drugs should be excluded. Treatment
options for segmental cerebral arterial vasoconstric-
tion include the therapy of underlying pathologies,
discontinuation of vasoactive drugs and, as
observed in our case, administration of calcium
channel inhibitors may be helpful.
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