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Case Report

Spontaneous subarachnoid hemorrhage as a
differential diagnosis of pre-hospital cardiac arrest

Sohil Pothiawala

Abstract

Spontaneous subarachnoid hemorrhage is the most common neurological disorder leading
to pre-hospital cardiac arrest. ECG changes in SAH may mimic myocardial infarction or
ischemia, and thus lead to delayed treatment of the primary problem. Early identification
of SAH-induced cardiac arrest with the use of computed tomography scan of the brain
obtained immediately after resuscitation will aid emergency physicians make further
decisions. The overall prognosis of patients who are resuscitated is extremely poor. But,
prompt neurosurgical referral and multidisciplinary intensive care management can improve
the survival rate and the functional outcome.Thus, physicians should consider SAH as a
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differential diagnosis in patients presenting with pre-hospital cardiac arrest.
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Introduction

Spontaneous subarachnoid hemorrhage (SAH) is the
most common neurological disorder leading to pre-
hospital cardiac arrest.! 12% of the patients die before
receiving medical treatment, 40% of the hospitalized
patients die within the first month after the event, and
more than one-third of the survivors suffer from major
neurological deficit.’! We report a case of a 57-year-old
man presenting to the ED with pre-hospital cardiac arrest
secondary to SAH. A high index of suspicion is required
as the clinical presentation of cardiac arrest secondary
to SAH can be obscure.

Case Report

A 57-year-old man with no prior medical history
complained of giddiness on waking up in the morning.
He then fell backwards on the bed and was unresponsive.
When the emergency medical services arrived at the scene
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15 minutes later, the initial cardiac rhythm was pulseless
electrical activity (PEA). There was no bystander CPR
till then, and they immediately commenced CPR and
inserted laryngeal mask airway.

On arrival in the ED, the patient was still in PEA.
CPR was continued, and the patient was intubated.
He had an episode of ventricular tachycardia, and
after a single episode of defibrillation, he regained
spontaneous circulation. Serial post-resuscitation ECGs
showed ST elevation in aVR and ST depression in other
leads [Figurel]. Chest x-ray was suggestive of acute
pulmonary edema. Bedside cardiac ultrasound showed
normal LV contractility. Arterial blood gas analysis
revealed metabolic acidosis. All the blood tests including
cardiac enzymes were normal. In view of persistent
hypotension, he was commenced on dopamine infusion
and was mechanically ventilated.

The patient underwent CT scan of the brain, which
showed subarachnoid hemorrhage with early ventricular
extension and evolving hydrocephalus and also loss
of grey-white differentiation, cerebral edema, and
sulcal effacement [Figure 2]. After discussion with
the neurosurgeon, cardiologist, and intensive care
physician, the patient was admitted to neurosurgical
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Figure I: ECG showing ST elevation in aVR and ST depression in other
leads

ICU for further management. Neurosurgical intervention
was not considered to be indicated by the consulting
neurosurgeon, and the patient died without regaining
consciousness the following day.

Discussion

SAH is a serious neurological event, which primarily
occurs during adulthood in both the sexes. It carries a high
mortality rate of around 35-40% despite neurosurgical
treatment advances. The most common cause of SAH is
rupture of an aneurysm in a blood vessel in the brain,
but can also occur due to arterio-venous malformation
or a traumatic event.

About 10% of the patients with spontaneous SAH present
to the emergency department (ED) with out-of-hospital
cardiac arrest.’l Women are affected more frequently than
men, and lower incidence of associated co-morbidities,
with only a quarter of patients having cardiovascular risk
factors. The mechanism of cardiac arrest secondary to SAH
has been attributed to a sudden increase in intracranial
pressure caused by massive SAH, which results in
brainstem herniation leading to respiratory arrest. SAH
also leads to sympathetic hyperstimulation and release
of cathecolamines, resulting in lethal cardiac arrhythmias
and subsequent cardiac arrest.!

ECG changes, thought to be neurogenically mediated,
are often pronounced in patients with SAH. ST-
segment elevation or depression and abnormal T wave
morphologies have been noted. The pattern of large
inverted T waves along with prolonged QTc is commonly
known as “cerebral” T wave. SAH also predisposes the
patients to all cardiac arrhythmias, especially malignant
ventricular arrhythmias like ventricular tachycardia,
ventricular fibrillation, and torsades de pointes.!
ECG in our case showed ST segment elevation in the
aVR lead, leading to suspicion of acute myocardial
infarction secondary to LM obstruction as a cause of
cardiac arrest. Thus, ECG changes in SAH may mimic

Figure 2: Computed Tomography of brain showing acute subarachnoid
hemorrhage with cerebral edema, sulcal effacement, and loss of grey-white
differentiation

myocardial infarction or ischemia, and thus lead to
delayed treatment of the primary problem.

PEA is found to be the initial cardiac rhythm in 44% of
the SAH patients with cardiac arrest, with 48% having
asystole and only 8% having ventricular fibrillation."!
Thus, SAH should be considered as a differential
diagnosis in pre-hospital cardiac arrest patients with
PEA as the presenting rhythm.

A history of sudden onset of severe headache prior to
the arrest is the key, but it has been reported that half of
these patients lose consciousness without any prodromal
symptoms. Early identification of SAH-induced cardiac
arrest with the use of computed tomography (CT) scan
of the brain obtained immediately after resuscitation
will aid emergency physicians make further decisions.”)
Prompt neurosurgical intervention is important for good
neurological outcome. Moreover, post-resuscitation
therapeutic hypothermia is unwarranted in patients with
SAH as it would increase the bleeding tendency, which
could prove to be detrimental.®!

Patients with pre-hospital cardiac arrest due to
spontaneous SAH have an extremely poor prognosis.”
This can be attributed to the hypoxic brain damage
secondary to cardiac arrest, in addition to raised
intracranial pressure due to SAH. There have been
reports of few cases who have survived the event, but
the prognosis is poor. Some patients had complete
neurological recovery, but most of them resulted in brain
death, vegetative state or severe brain damage; and the
chance of long term survival is small.!*1? Patients who
receive bystander CPR soon after arrest, those with early
return of spontaneous circulation, early diagnosis and
appropriate therapy have improved survival.
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In conclusion, physicians should consider SAH as
a differential diagnosis in patients presenting with
pre-hospital cardiac arrest, especially in the absence of
risk factors. The overall prognosis of patients who are
resuscitated is extremely poor with a low survival rate.
But, prompt neurosurgical referral and multidisciplinary
intensive care management can improve the survival rate
and the functional outcome.
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