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Two days after giving birth to
a healthy baby following an
uneventful term pregnancy, a

healthy 31-year-old woman experi-
enced a severe, diffuse “thunderclap”
headache and generalized seizures. She
had not received spinal anesthesia dur-
ing labour. Her blood pressure was
140/90 mm Hg. Results of routine
blood work and urinalysis were nor-
mal. A plain computed tomography
(CT) scan of the head was normal.
Magnetic resonance angiography
showed multifocal narrowing of the
middle and anterior cerebral arteries
bilaterally as well as the basilar artery
and posterior cerebral arteries (Figure
1). Lumbar puncture showed clear
cerebrospinal fluid with no cells, a pro-
tein level of 0.4 g/L and a glucose level
of 4 mmol/L. Work-up for systemic
vasculitis yielded normal findings.

After 2 weeks, the patient’s head-
aches had completely resolved, and she
had no recurrent seizures. Repeat mag-
netic resonance angiography showed
normal intracranial arteries with substan-
tial improvement of the narrowing of the
vessels noted previously (Figure 2).

What is your diagnosis?

a. Low-pressure headache
b. Cerebral venous thrombosis
c. Subarachnoid hemorrhage with

vasospasm
d. Pre-eclampsia or eclampsia
e. Reversible cerebral vasoconstriction

syndrome
f. Vasculitis of the central nervous

system

Postpartum thunderclap headache

What is your call?
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Figure 1: Magnetic resonance angiography of the brain of a woman with thunderclap
headache post partum. Multiple areas of narrowing are seen in the middle and ante-
rior cerebral arteries bilaterally (A, arrows) and in the basilar artery and posterior cere-
bral arteries (B, arrows).

Figure 2: Repeat magnetic resonance angiography performed 2 weeks later showing
substantial improvement of the narrowing of the cerebral arteries noted earlier.

See page 1034 for the diagnosis.



Discussion

On the basis of the patient’s clinical
history, the results of the lumbar punc-
ture and laboratory tests, and the find-
ings on the serial magnetic resonance
angiography, the answer is (e) re-
versible cerebral vasoconstriction
syndrome. 

This syndrome includes conditions
such as Call–Fleming syndrome and
postpartum angiopathy. It is character-
ized by recurrent thunderclap headache
with or without neurologic deficits. The
typical patient is a woman between 20
and 50 years of age presenting with
thunderclap headache.1 Men are also af-
fected. Thunderclap headache is recog-
nized as a severe headache reaching
peak intensity within 1 minute. In re-
versible cerebral vasoconstriction syn-
drome, the headache may be occipital
or diffuse. It may be associated with
nausea, vomiting and photophobia.
However, the headache has features
that distinguish it from migraine head-
ache. Generalized seizures may occur
during the episode, but epilepsy does
not ensue. 

Reversible cerebral vasoconstriction
syndrome is often idiopathic but may
be associated with several conditions,
including pregnancy and the puer-
perium, exposure to certain drugs, and
catecholamine-secreting tumours.1

The pathophysiology of reversible
cerebral vasoconstriction syndrome is
unclear but likely includes abnormali-
ties in cerebral vascular tone. The im-
aging hallmarks are the multifocal ar-
eas of constriction and dilatation of
cerebral arteries that resolve within
days to weeks. The treatment remains
empirical and includes observation and
possibly calcium-channel blockers.1

Most importantly, the prognosis for
sequelae and recurrence tends to be
favourable. However, vasoconstriction,
if severe, can cause cerebral infarction,
hemorrhage and brain edema, which
can lead to poor outcome.

Differential diagnosis: Thunderclap
headache is a characteristic symptom of
subarachnoid hemorrhage. It can also
be the presenting feature of cervical ar-

terial dissection, cerebral venous
thrombosis, pituitary apoplexy, low-
pressure headache, pre-eclampsia or
eclampsia, and reversible cerebral
vasoconstriction syndrome (Table 1).

An unenhanced CT of the head
should be done to exclude subarach-
noid hemorrhage and intraparenchymal
hemorrhage. If the CT is negative, lum-
bar puncture should be performed to
rule out “CT-negative” subarachnoid
hemorrhage, meningitis and inflamma-
tory diseases. If the results of the lum-
bar puncture are unremarkable, addi-
tional neuroimaging such as magnetic
resonance imaging (MRI) and neu-
rovascular imaging should be per-
formed to assess for venous thrombo-
sis, dissection, vasculitis and reversible
cerebral vasoconstriction syndrome.
Although magnetic resonance angiog-
raphy and CT angiography of the brain
are often used for evaluating the in-
tracranial vessels, catheter-based cere-
bral angiography remains the “gold
standard.” However, although cerebral
angiography has high sensitivity in di-
agnosing reversible cerebral vasocon-
striction syndrome, it lacks specificity
and the clinical picture is critical to es-
tablishing the diagnosis.

The incidence of postpartum head-
ache has been reported as being be-
tween 11% and 80%.2 Persistent head-
ache in the postpartum period is most
often due to tension-type headache.3

This headache is bilateral, pressure-like
and not thunderclap in onset. Patients
with tension-type headache do not have
other associated findings. The presence
of seizures and the thunderclap head-
ache therefore ruled out tension-type
headache in our patient.

The risk of accidental dural puncture
while performing epidural insertion
during labour is 1 in 67.4 Low-pressure
headache develops in about half of
these patients. This type of headache is
due to leakage of cerebrospinal fluid. It
usually has a postural component, be-
ing relieved when the patient is in the
recumbent position. Our patient, how-
ever, did not receive epidural anesthe-
sia during labour. In patients who re-
ceive epidural anesthesia during labour,
meningitis must also be considered in
the differential diagnosis of headache.
Nuchal rigidity, photophobia and vom-
iting may be present. Lumbar puncture
would typically reveal leukocytosis, a
high protein level and a low glucose
level. The absence of nuchal rigidity
and, most importantly, the normal re-
sults of lumbar puncture excluded the
possibility of meningitis in our case.

Pre-eclampsia must be ruled out in
all postpartum patients with headache.
These patients present with hyperten-
sion and proteinuria in addition to
headache. The additional presence of
seizures suggests eclampsia. Recogni-
tion of this entity is important, since
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Table 1: Differential diagnosis of postpartum headache 

Condition Clinical features 

Associated with 
thunderclap 

headache 

Tension-type headache Bilateral, pressure-like headache; 
no associated symptoms 

No 

Low-pressure headache Postural headache, nausea, 
tinnitus, neck stiffness 

Yes 

Cerebral venous 
thrombosis 

Focal neurologic deficits, seizures, 
papilledema 

Yes 

Subarachnoid hemorrhage Decreased level of consciousness, 
nuchal rigidity, subhyaloid 
hemorrhage 

Yes 

Pre-eclampsia or 
eclampsia 

Hypertension, proteinuria, seizures Yes 

Cerebral vasculitis Constant headache, episodes of 
neurologic deficits 

No 

Reversible cerebral 
vasoconstriction syndrome 

Confusion, seizures, visual 
symptoms 

Yes 



prompt use of magnesium sulfate pre-
vents recurrence of seizures. Eclampsia
was an important consideration in our
patient, and we administered magne-
sium sulfate and phenytoin to prevent
seizures. However, the absence of pro-
teinuria and hypertension made the di-
agnosis of pre-eclampsia or eclampsia
unlikely in the present case.

The risk of cerebral venous throm-
bosis is increased during pregnancy and
during the postpartum period because
of a relative hypercoagulable state. The
headache is usually severe and can be
of the thunderclap type. Vomiting, fo-
cal neurologic deficits and seizures
may be accompanying features. Mag-
netic resonance imaging readily dem-
onstrates occlusion of the dural sinus
and possible venous infarction. Venog-
raphy reveals occlusion of the dural si-
nus or cortical veins.

Subarachnoid hemorrhage due to
rupture of an intracranial aneurysm
classically presents with thunderclap
headache and must be ruled out. Ac-
companying symptoms may be vomit-
ing, decreased level of consciousness
and focal neurologic deficits. On exam-
ination, patients usually have nuchal
rigidity. Normal findings on the plain
CT of the head and findings from the
lumbar puncture and subsequent mag-
netic resonance angiography ruled out
cerebral venous thrombosis and sub-
arachnoid hemorrhage in our patient.

Vasculitis of the central nervous
system can cause multifocal narrowing
of intracranial arteries. Hence, patients
such as ours should be extensively in-
vestigated for vasculitis. Vasculitis of
the central nervous system usually
presents with a progressive, indolent
headache but not of the thunderclap va-
riety. Episodes of neurologic deficits
often occur. Results of lumbar puncture
are frequently abnormal, unlike with
reversible cerebral vasoconstriction
syndrome. Work-up for vasculitis in-
cludes laboratory tests such as erythro-
cyte sedimentation rate, measurement

of the C-reactive protein level, tests for
antinuclear antibodies and antineutro-
phil cytoplasmic antibodies, and cere-
bral angiography. Magnetic resonance
imaging may show multiple infarcts of
varying ages. Angiography shows areas
of stenoses or occlusions involving sin-
gle or multiple arteries. The abnormali-
ties are irreversible. The presence of
thunderclap headache, normal labora-
tory results for vasculitis and, most
importantly, reversibility of vascular
narrowing, ruled out vasculitis of the
central nervous system in our case.

As is often the case, reversible cere-
bral vasoconstriction syndrome was di-
agnosed only in retrospect in our pa-
tient. The initial clinical presentation
with thunderclap headache and seizures
suggested eclampsia. However, there
was no proteinuria or significant hyper-
tension. Magnesium sulfate and pheny-
toin were given to prevent seizures, al-
though the recommended treatment for
eclampsia is magnesium sulfate alone.
Another possibility we considered was
subarachnoid hemorrhage, but the non-
contrast CT of the head and the results
of the lumbar puncture ruled it out. The
presence of multiple areas of narrowing
of the intracranial arteries on the mag-
netic resonance angiography suggested
vasculitis. Even with a normal vasculi-
tis panel, vasculitis of the central nerv-
ous system cannot be completely ex-
cluded. However, the patient presented
with thunderclap headache, which is
unusual for cerebral vasculitis. Rapid
resolution of clinical symptoms and
narrowing of the intracranial vessels
helped us confirm the final diagnosis.

The diagnosis of reversible cerebral
vasoconstriction syndrome should be
entertained in patients with thunderclap
headache in the presence of narrowing
of intracranial vessels, especially when
other causes have been ruled out, the
diagnosis is often retrospective and can
be confirmed only after documented
resolution of clinical symptoms and
vascular narrowing.
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