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SUMMARY
A 23-year-old low-risk primiparous patient, who was 35 
weeks pregnant, presented in the emergency department 
after collapsing at home. Her observations showed 
severe hypertension with proteinuria. On examination, 
she had left hemiparesis and was aphasic. Fetal 
monitoring was reassuring. Initial CT did not reveal any 
evidence of intracranial pathology. She was stabilised 
and delivered via emergency caesarean section. 
Subsequent MRI and CT showed an acute right-sided 
infarct involving the right middle cerebral artery territory, 
frontal and parietal regions, and increased mass effect. 
She was transferred to the nearest neurosurgical centre 
where she was conservatively managed and discharged 
home 3 weeks later for continuing rehabilitation. She 
achieved a good recovery.

Background
Recognising and managing hypertension in preg-
nancy is the bread and butter of obstetricians 
worldwide. However, managing the rare and some-
times catastrophic neurological consequences of 
pregnancy-induced hypertension or pre-eclampsia 
can prove a diagnostic and multidisciplinary chal-
lenge. This case demonstrates how recognising the 
need for prompt transfer to an appropriate crit-
ical care environment, organising the necessary 
imaging, having appropriate discussions and then 
acting on the results is critical for providing optimal 
care and ultimately achieving good outcomes for 
these patients.

Case presentation
A 23-year-old woman who was 35 weeks pregnant 
presented to the emergency department after her 
husband had found her collapsed at home. There 
was no witnessed seizure activity and no suggestion 
of previous episodes. This, her first pregnancy, had 
thus far been low risk but she had missed a commu-
nity antenatal appointment at 32/40 weeks. Her 
booking blood pressure was 100/60 mm Hg.

The patient was previously fit and well with no 
significant medical history, and she took no regular 
medications. She lived at home with her husband 
and parents-in-law, was a non-smoker and did not 
drink alcohol. There was no family history of VTE 
or stroke.

On examination, she had dense left hemipa-
resis, power was 1/5 in the left upper and lower 

limbs, and was aphasic, leading to a GCS score of 
14/15, demonstrating a clear neurological compo-
nent to her presentation. She could communicate 
by writing with her right hand and was able to 
indicate a severe right-sided headache. She denied 
visual disturbances or abdominal pain. Her blood 
pressure was 190/120 mm Hg which was relevant 
due to concerns about pre-eclampsia.

Investigations
Initial biochemical and haematological investi-
gations, including full blood count and a clotting 
profile, were unremarkable. On admission, an 
ECG to exclude arrhythmia demonstrated normal 
sinus rhythm. Urinalysis showed proteinuria and 
subsequent PCR was elevated at 170, supporting 
an initial diagnosis of pre-eclampsia. An initial CT 
scan (figure 1) was performed to exclude intracra-
nial bleeding and did not show any acute pathology; 
however, subsequent MRI imaging (figure  2) 
showed an acute infarct involving the right middle 
cerebral artery (MCA) and frontal and parietal 
regions. Further CT imaging 12 hours later also 
demonstrated increased mass effect.

After the initial acute phase, the patient was repa-
triated to her local stroke unit. Here, she underwent 
further investigation for the cause of the stroke. CT 
angiogram aortic arch and carotids demonstrated 
grossly normal anatomy other than mild attenu-
ation of the branches of the right MCA. A trans-
thoracic echocardiogram with agitated saline did 
not show any abnormalities. The thrombophilia 
and antiphospholipid syndrome screen were also 
negative.

Differential diagnosis
In pregnant patients, the clinical features of isch-
aemic stroke are similar as in the non-pregnant 
patients. The proposed mechanisms that render 
pregnant women at increased risk of ischaemic/
thrombotic stroke are endothelial dysfunction, 
abnormal cerebral autoregulation resulting in 
higher perfusion pressures, haemoconcentration 
due to third spacing of intravascular fluids and acti-
vation of coagulation cascade with microthrombi 
formation.1 The most common obstetric aetiolo-
gies of both ischaemic and haemorrhagic stroke are 
pre-eclampsia, eclampsia and HELLP syndrome; 
the proportion of patients with a pregnancy-related 
stroke who have pre-eclampsia is 25%–45%.2 
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Figure 1  First CT head image after initial stabilisation of the patient.

Figure 2  MRI head image showing ischaemic changes consistent with 
an ischaemic stroke in the right middle cerebral artery territory.

Less common causes include cardiac causes of arterial emboli 
or arrhythmias, mitral valve disease, peripartum cardiomyop-
athy, infective endocarditis, paradoxical embolus through an 
atrial septal defect or patent foramen ovale, aortic/carotid artery 
dissection, antiphospholipid syndrome, vasculitis, sickle cell 
disease and thrombotic thrombocytopaenic purpura.3

Careful consideration and a multidisciplinary approach 
should be used to differentiate between an acute hypertensive 
response secondary to a stroke and severe hypertension as 
a result of pre-eclampsia. Stroke can result in direct injury of 

autonomic inhibitory regions of the brain and reduction of para-
sympathetic activity. These changes lead to an abrupt increase 
in systemic vascular resistance and impaired carotid barore-
ceptor activity leading to dysregulated elevated blood pressure.4 
However, severe hypertension (>160/100 mm Hg) combined 
with significant proteinuria (urine protein:creatinine ratio of 
more than 30 mg/mmol) in pregnancy is associated with severe 
pre-eclampsia and the aim should be a gradual reduction of the 
blood pressure.

Risk factors for stroke in non-pregnant patients, such as 
hypertension, diabetes and smoking, are found less commonly in 
pregnancy-related stroke. Clinicians should, however, be aware 
of an association with a history of migraines, gestational diabetes 
and aforementioned pre-eclampsia.5

Main differential diagnoses include intracerebral haemor-
rhage, subarachnoid haemorrhage, cerebral venous thrombosis, 
posterior reversible encephalopathy syndrome and reversible 
cerebral vasoconstriction syndrome. The first imaging modality 
is usually a head CT scan, as it is both readily available and can 
differentiate haemorrhage from infarction. However, brain 
MRI is more sensitive for the detection of small infarcts and the 
visualisation of very early infarction when diffusion-weighted 
imaging is used.6 MR venography (MRV) can also be considered 
to diagnose cerebral venous sinus thrombosis. However, sinus 
thrombosis usually presents as an evolving severe focal head-
ache, only very late in its course might a stroke (and hence focal 
neurological deficits) occur. Given that the patient’s presentation 
was a sudden focal neurological deficit, it was appropriate to be 
suspicious of stroke and not sinus thrombosis. Hence, an MRV 
was not indicated in this case. Echocardiography and carotid 
Doppler studies may be useful if clinical findings suggest cardiac 
or carotid pathology. Blood investigations, including full blood 
count, biochemical studies, peripheral blood smear, clotting 
profile and thrombophilia screen, can help in pointing towards 
the right diagnosis.

Treatment
Blood pressure was controlled with intravenous labetalol, 
aiming for a gradual reduction of 15%–25%. A total of 4 g of 
intravenous magnesium sulfate was also administered as a bolus, 
followed by an infusion of 1 g/hour for 24 hours, for eclamptic 
seizure prophylaxis.

After the patient was stabilised and the CT head excluded 
a haemorrhagic stroke, the decision was taken to deliver the 
fetus by caesarean section, given the diagnosis of severe pre-
eclampsia. This was after extensive discussion between obstetric 
teams in both secondary and tertiary centres, anaesthetic teams, 
stroke physicians and neurology physicians. We administered 
one dose of intramuscular betamethasone (12 mg) for fetal lung 
maturation.

Anaesthetic technique was considered from two approaches; 
the logistics of performing neuraxial versus general anaesthetic, 
and the physiological implications of these in turn. In light of 
unclear intracranial pathology with labile blood pressure, this 
woman was deemed not to be a candidate for neuraxial anaes-
thetic. She could also not be positioned safely. Hence, the proce-
dure was performed under general anaesthetic. The patient’s 
blood pressure was monitored non-invasively and intravenous 
labetalol was titrated with good effect. It was decided that inva-
sive blood pressure monitoring would not be necessary at this 
point. A modified rapid sequence approach was taken; propofol 
and 1.2 mg/kg of rocuronium were used to induce general anaes-
thesia and to obtain good intubating conditions. Fentanyl was 
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used as a co-induction agent; 200 μg at induction was adequate 
to attenuate the response to laryngoscopy. Anaesthesia was main-
tained with the volatile agent sevoflurane. Standard caesarean-
section drugs were also administered throughout the procedure, 
including antibiotics (cefuroxime and metronidazole). The oper-
ation was uneventful with an estimated blood loss of 500 mL. 
The blood pressure intraoperatively was between 120–130 mm 
Hg over 80–90 mm Hg. The baby was born in good condition 
and did not need admission to the special care baby unit. This 
woman was very slow to wake and was extubated successfully 
around 90 min postprocedure. Arterial blood gas analysis was 
unremarkable.

The patient was later transferred to ITU and was reintu-
bated for a head MRI, which confirmed a right-sided MCA 
ischaemic stroke. Her blood pressure in ITU continued to be 
stable, while on intravenous labetalol, with average values 
between 130–140 mm Hg over 80–90 mm Hg. The next day, the 
repeat CT head showed increased mass effect with low atten-
uation in the right frontal–parietal cortex, now extending to 
the basal ganglia. The decision was taken then to transfer the 
patient to the nearest tertiary centre for a possible hemicraniec-
tomy. Surgery was halted in favour of conservative management; 
however, the patient had ongoing oxygen desaturations. A CTPA 
excluded a pulmonary embolus; however, it showed pneumonia 
and she was started on intravenous co-amoxiclav. She was trans-
ferred back to the local unit 3 days later for stroke rehabilitation. 
She was treated with aspirin and low-molecular weight heparin. 
Aspirin was switched to clopidogrel after 14 days. She was also 
started on ramipril to control her blood pressure. She received 
intense rehabilitation with physiotherapy, occupational therapy, 
and speech and language therapy.

Outcome and follow-up
This patient has made excellent progress. Her speech returned 
fully, and she has regained full power and movement of her left 
lower limb. Six weeks poststroke, there is only minimal weak-
ness of her left upper limb, mainly her forearm. Ramipril was 
also stopped 6 weeks postoperatively as the blood pressure was 
well-controlled.

She was counselled that the risk of recurrent ischaemic stroke 
was low in future pregnancies, with one study showing a risk of 
2%, which is not statistically different from outside pregnancy.7

She will be managed with low-dose aspirin and low-molecular 
weight heparin in future pregnancies to prevent the risk of recur-
rent pre-eclampsia and thrombosis.

Discussion
Antenatal stroke is a rare entity with an estimated incidence of 
1.5 per 100 000 women delivering in the UK. Poor outcomes 
have been reported with a case fatality rate of 20% of all strokes.5 
To this day, there is a wide discrepancy in the treatment of stroke 
in pregnancy.

MBRRACE guidelines support that pregnancy should not alter 
the standard of care for women with a stroke and that all women 
should be initially admitted to a hyperacute stroke unit.8 The 
diagnosis in this patient was unclear and it was felt safer for her 
to be taken to an area of obstetric care. However, a learning 
point from this case would be to seek advice from and possible 
admission to a tertiary centre with both obstetric and acute 
stroke services available, if a stroke was suspected in an obstetric 
patient.

Studies have shown that the use of thrombolysis in pregnancy 
is safe, without any significant increase in maternal deaths or 
major bleeding events.9–11 However, haemorrhage during 

parturition or caesarean delivery is a particular risk with fibrino-
lytic therapy if the patient goes into labour or operative delivery 
is required, so the benefits of such treatment must be carefully 
weighed against the risks, particularly in cases of severe pre-
eclampsia, when delivery must be expedited.

High-quality evidence has shown that mechanical thrombec-
tomy is superior to standard treatment with intravenous throm-
bolysis alone for ischaemic stroke caused by a documented large 
artery occlusion in the proximal anterior circulation, which is 
the most common type of ischaemic stroke in pregnancy.12 The 
evidence for its use in pregnancy is limited, but case reports have 
been reassuring.13 It may be preferred over intravenous throm-
bolytic therapy for women considered to have a high risk of 
haemorrhage. New guidelines from the American Heart Associa-
tion also advise that it can be performed up to 24 hours after the 
diagnosis of stroke.14 Unfortunately, adoption of thrombectomy 
has been slow in the UK, compared with the USA, Germany and 
France. However, over 400 patients received thrombectomy in 
England, Wales and Northern Ireland in 2015–2016.15

For women with severe pre-eclampsia leading to a stroke, 
such as in our case, the usual management would be to stabilise 
them and deliver the baby first, to prevent further deterioration 
of the mother. Evidence for what the optimal management of 
ischaemic strokes caused by pre-eclampsia should be is scarce. 
Careful consideration should be given in these cases to the possi-
bility that proteinuria can be the result of severe hypertension 
exceeding a critical limit and leading to malignant nephroscle-
rosis, rather than pre-eclampsia causing proteinuria, although 
the evidence is not very clear.16 What is certain is that close 
liaison between the obstetric, anaesthetic and neurology teams is 
needed for these patients to decide the safest approach initially 
for the mother and subsequently for the fetus. In our case, the 
outcome was good despite thrombolysis not being administered 
or mechanical thrombectomy being performed, but the patient 
was considered for and almost required neurosurgical interven-
tion. Early recognition and timely transfer to a tertiary centre 
ensured that the best available care was offered to the patient 
and contributed to the good outcome.

Learning points

►► A multidisciplinary approach, with a discussion between 
obstetricians, neurologists and anaesthetists, is imperative to 
manage a suspected stroke in pregnancy.

►► Antihypertensive treatment in obstetric patients with acute 
stroke is only recommended if the diagnosis of pre-eclampsia 
is confirmed.

►► The initial place of assessment should be the hyperacute 
stroke unit when possible. Ideally, this should be in a tertiary 
centre where both obstetric and stroke services are available.
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