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Case report

Reversible cerebral vasoconstriction syndrome during

caesarean section

Szilard Laszlo Safran,"? Christian Balmer," Georges Savoldelli

SUMMARY

We describe the case of a 25-year-old parturient who
presented sudden onset and short-lived severe headache
caused by reversible cerebral vasoconstriction syndrome
(RCVS) during an emergency caesarean section. The
syndrome was triggered by phenylephrine administered
intravenously to correct arterial hypotension following
spinal anaesthesia. RCVS is a clinical and radiological
syndrome attributed to transient disturbance in the
control of cerebral arterial tone resulting in vasospasms.
The syndrome can be precipitated by several triggers,
including vasoactive drugs, often used during spinal
anaesthesia, illicit drugs, pregnancy and postpartum
state. Diagnosis and management can be challenging
during pregnancy, peripartum or post partum, since
many medications commonly used during these periods
must be avoided to prevent triggering RCVS. The aim

of this report is to raise the awareness, particularly for
anaesthesiologists and obstetricians, of this rare and
potentially serious syndrome. We discuss diagnosis,
triggers, pathogenesis, clinical course and complications,
as well as coordinated multidisciplinary management
plans.

BACKGROUND

Reversible cerebral vasoconstriction syndrome
(RCVS) is characterised by the occurrence of
acute, severe and short-lived headache associated
with angiographical signs of segmental vasocon-
striction of cerebral arteries. RCVS can occur
without any obvious underlying cause; however,
in 25%-50% of all cases, it is triggered by a
known factor. In addition, various conditions,
such as pregnancy and the postpartum period,
are associated with an increased incidence of the
syndrome.' % Interestingly, the time of onset after
exposure to an exogenous trigger can be imme-
diate or delayed by several months. In more than
50% of published cases, the most commonly
reported trigger was the use of vasoactive drugs
and the postpartum state.’

In the case we describe here, the patient devel-
oped a ‘thunderclap headache’, which is a typical
symptom of RCVS, after the administration of a
bolus of phenylephrine, which is a potent vaso-
active drug. To our knowledge this is the first
report of a patient who presented a RCVS during
caesarean section while under spinal anaesthesia.
The occurrence of the symptoms immediately after
the administration of atropine and phenylephrine
is striking.
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CASE PRESENTATION
A 25-year-old healthy woman was admitted at 39
weeks’ gestation for spontaneous onset of labour
with foetal presentation in the breech position. Her
medical history was uneventful except for a previous
miscarriage occurring in the first trimester. She was
158 cm tall and weighed 59kg. Physical examina-
tion, vital signs and laboratory results were all in
the normal range. An urgent category 2 caesarean
delivery under spinal anaesthesia was planned.
Spinal anaesthesia was performed in the left lateral
position, using a 24-gauge spinal needle at the L3—4
interspace, with 10 mg hyperbaric bupivacaine and
25 mcg fentanyl. An intravenous fluid co-loading of
1000 mL Ringer’s solution was running in parallel.
The patient was then placed in the supine position
with left lateral table tilt, and typical sensorimotor
block at T6 level appeared within a few minutes.
Shortly after the onset of anaesthesia the patient
presented severe bradycardia and hypotension
(pulse 35 bpm and unmeasurable blood pressure).
This prompted the intravenous administration
of 0.5mg Atropine and 100 mcg phenylephrine.
Shortly thereafter, a sinus tachycardia at 140 bpm
and a systolic blood pressure of 180 mm Hg were
observed. Concomitantly, the patient described the
sudden onset of severe headache without associated
focal neurological symptoms. She characterised the
headache as ‘the worst she had ever experienced’.
The hypertension and the headache responded
well to the administration of small boluses of 20
mcg of intravenous nitro-glycerine (total of 60
mcg). After a rapid return of blood pressure to the
normal range, the surgery was carried out unevent-
fully. A healthy female baby (2830g; Apgar scores
of 9/9/10) was delivered. At the end of the surgery,
the patient’s vital signs were stable and all within
the normal range. The headache was still present
but bearable during a normal neurological examina-
tion in the recovery room. An urgent cerebral CT
angiography was performed and revealed images
compatible with RCVS of the right Sylvian and
right anterior cerebral artery (see figure 1A,B). A
few hours after surgery, the headache disappeared
completely. Patient’s follow-up by a neurologist
and neurovascular ultrasound confirmed complete
resolution of vasospasms in the cerebral arteries.
The patient was discharged from the hospital after
5 days with instructions to consult immediately
should the symptoms reoccur. Two weeks after
discharge, follow-up consultation with a neurol-
ogist, including a neurovascular ultrasound, was
unremarkable.
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M T }" 4 2 OUTCOME AND FOLLOW-UP

" Six months after the caesarean section, the patient had not

' experienced subsequent headaches. She was living a normal life
without associated neurological symptoms. She has been given a
list of medications and drugs that must be strictly avoided (see
table 1). The communication of this list was considered partic-
ularly important, as several listed items are over-the-counter
products, including nasal vasoconstrictors, non-steroidal anti-
inflammatory drugs and medicinal herbs. The patient is aware
that, in case of a future pregnancy, a careful follow-up and plan-
ning of the delivery by a multidisciplinary medical team will be
necessary.

DISCUSSION

The earliest clinical reports of RCVS (from the 1960s) asso-
Lr 25 ciated the presentation of the syndrome with a ‘thunder-
Z3 vl 20 clap headache,” use of vasoactive drugs, postpartum state,
un-ruptured cerebral aneurysm and migraine headaches.?
The syndrome has been described in the medical literature
for individuals aged from 10 to 76 years,’ ® with the highest
MIP: Vst ? frequency at approximately 42 years. The syndrome is more
frequent in woman, with no limitation to any single ethnic
or racial group.*®” RCVS is a rare cause of secondary head-
ache, and some recent reports have suggested that the inci-
dence might be increasing. Improved physician awareness
and diagnostic/imaging techniques may be contributing to
a ‘false’ increase.® ® The pathophysiology of RCVS is not
clearly understood. The proposed pathogenesis is a transient
failure of the regulation of cerebral arterial tone, in which
sympathetic over-activity, endothelial dysfunction and/or

oxidative stress seem to play a role in its development.” '
In most cases, RCVS has a good prognosis, although serious
complication can occur. Ducros et al,> 7 * ™ in a review and in
three large case series, noted that cortical subarachnoid haem-
orrhage was present in 30%-34% of RCVS patients, focal
HEezs) & neurological deficits in 8%-43%, seizures in 1%-17%, cerebral
=] — S infarction in 6%-39%, and posterior reversible encephalop-
B athy syndrome (PRES syndrome) in 9%-38%. Focal neuro-
logical deficits found in RCVS include hemiplegia, dysarthria,
aphasia, ataxia, numbness, visual deficits and cortical blindness.
These findings may be transient or permanent. The presence of
neurological deficits that do not improve within 24 hours likely
reflects the sequelae of ischaemic infarct.'* The most common
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Figure 1 A and B Cerebral CT angiography showing spasm (arrows)
of the right Sylvian (1A) and right anterior cerebral artery (1B)
compatible with a reversible cerebral vasoconstriction syndrome.

Table 1 Drugs and clinical entities associated with reversible cerebral vasoconstriction syndrome

1. Precipitants encountered during pregnancy, peripartum and postpartum states

Related to pregnancy and postpartum states Pre-eclampsia, eclampsia, HELLP syndrome

Vasoactive medications Alpha-sympathomimetics, phenylephrine, pseudoephedrine, ephedrine, norepinephrine, phenylpropanolamine
Ergot alkaloid derivatives Ergotamine, bromocriptine, methergine, lisuride

Vasoactive recreational/illicit drugs Cocaine, ecstasy, cannabis, marijuana, lysergic acid diethylamide, (meth)-amphetamines, nicotine, alcohol
Antidepressants Monoamine oxidase inhibitors, selective serotonin re-uptake inhibitors

Other drugs Triptans, interferon, non-steroidal anti-inflammatory drugs, diet pills, herbal medications, such as ginseng

HELLP, Hemolyis, Elevated Liver enzymes, Low Platelet count.

I1. Other precipitants and associated clinical entities

Catecholamine-secreting tumours Pheochromocytoma, paraganglioma, bronchial carcinoid tumour

Various medical/surgical conditions Trauma, carotid dissection, vertebral artery dissection, unruptured cerebral aneurysm, head and neck surgery, endovascular
surgery, meningitis, haemolysis, low platelets, elevated liver enzymes, hypercalcaemia, phenytoin intoxication, porphyria

Blood products/immunosuppressant Blood transfusions, erythropoietin, intravenous immunoglobulin, cyclophosphamide, interferon alpha, tacrolimus

Autoimmune pathologies Thrombotic thrombocytopenic purpura, antiphospholipid antibody syndrome
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haemorrhagic complication with RCVS is subarachnoid haemor-
rhage, most frequently localised in superficial cerebral sulci near
the cerebral convexities.” !

Current recommended treatments for RCVS are the relief
of symptoms with analgesics, blood pressure control in
case of arterial hypertension, seizure prevention if needed
and withdrawal and avoidance of any potential exogenous
triggers, such as vasoactive medications or recreational
drugs.”? 3

Drugs, including nimodipine, verapamil and magne-
sium sulfate, have been used to reduce arterial vasospasm
with reduction of the intensity and number of headaches.
However, prospective and retrospective studies suggest
that these drugs do not affect the time-course of cerebral
vasoconstriction and, therefore, the scientific evidence
supporting their use is weak.*” !

Differential diagnosis of RCVS and PRES is sometimes
difficult, as the clinical and radiological features of these two
syndromes overlap significantly. Moreover, the two entities share
common risk factors, such as pre-eclampsia, and are frequently
encountered concurrently. PRES-like reversible cerebral oedema
is encountered in 9%-38% of patients with RCVS, while most
patients with PRES (85%) demonstrate some element of RCVS-
like cerebral vasoconstriction when conventional angiography is
performed.® When PRES-like features are encountered in cases
of RCVS, the anatomic distribution of cerebral oedema is similar
to PRES encountered in other settings. In addition, both PRES
and RCVS share similar clinical features, including an acute, self-
limited course and symptomatology, such as headache, confu-
sion and seizure, as well as transient or, more rarely, permanent
neurological deficits.

RCVS is typically self-limiting. “Thunderclap headache’ or
persistent headache can reoccur after the initial episode, but
symptoms usually resolve within 3 weeks with no relapse after
1 month. Complete normalisation of cerebral vasospasm occurs
within 12 weeks.> Most patients affected by RCVS have a very
good prognosis.* > ' Unfortunately, a small group of patients
with RCVS, following the development of an ischaemic infarct,
present delayed clinical worsening within the first few weeks
after the appearance of the syndrome. Severe, permanent
disability or death are reported in 5%-10% of patients affected
by RCVS.”

In the case reported here, the headache disappeared completely
a few hours after surgery and did not reoccur. Two weeks after
discharge, neurovascular ultrasound was normal and the neurol-
ogist decided that a control CT angiography was not needed. We
recognise, however, that considering the mild degree of spasm
the latter should have been preferred to prove full reversibility
of the spasm.

The postpartum period deserves special attention since RCVS
in this period is more likely to be associated with intracranial
haemorrhage, vasogenic oedema, multifocal infarct and death.’
In a small retrospective study of 18 patients with postpartum
angiopathy, Fugate et al describe neurological deficit in 50%
of the patients, visual disturbances in 44%, encephalopathy
in 33%, seizure in 28%, intracranial haemorrhage in 39%,
vasogenic oedema and infarction in 35%. In addition, less than
50% recovered completely; the rest of the patients had perma-
nent neurological deficits or died."

Patients with a history of RCVS must be carefully advised to
strictly avoid the use of potential triggers, some of which are
commonly encountered in over-the-counter medicines (see
table 1). In obstetric patients presenting with acute RCVS or
with a history of RCVS, it is recommended to avoid all potential

exogenous triggers (see table 1) and, in particular, vasoactive
medications. This might be particularly challenging for planned
caesarean section under regional anaesthesia, as the use of phen-
ylephrine has become standard practice to prevent and treat
arterial hypotension. There is, however, no clear benefit of using
ephedrine or norepinephrine as an alternative, as they are also
suspected to trigger RCVS.? Optimal control of blood pressure
during pregnancy and delivery must also include the control
and treatment of arterial hypertension. The use of vasodilators,
such as calcium channel blockers, has been proposed to treat or
prevent vasospasm in RCVS; however, there is no evidence that
these vasodilators influence patient outcome.®

In summary, the occurrence of a ‘thunderclap headache’
represents a ‘red flag’ and requires cerebral angiographic imaging
even if the symptom disappears. Even though phenylephrine
is currently administered routinely to prevent or treat arterial
hypotension during caesarean section under spinal anaesthesia,
clinicians should be aware that it may rarely trigger RCVS.
In addition, parturients presenting with an acute episode or a
history of RCVS will require careful coordinated management
by a multidisciplinary team involving neurologists, obstetricians,
anaesthesiologists and pharmacologists.

Learning points

» ‘Thunderclap headache’ requires cerebral angiographic
imaging, even if the symptom disappears.

» Reversible cerebral vasoconstriction syndrome (RCVS) can be
precipitated by several triggers, including phenylephrine or
ephedrine, which are often used during the peripartum and
postpartum periods.

» Pregnancy and the postpartum period are conditions
associated with RCVS.

» RCVS in the postpartum period is often more severe than at
other times and deserves special attention.

» Coordinated multidisciplinary management in known cases of
RCVS involving neurologists, obstetricians, pharmacists and
anaesthesiologists is essential.
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