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Abstract

Intracranial hemorrhage, including subarachnoid hemorrhage 
(SAH), is associated with many cardiac effects, including cardiac 
rhythm abnormalities, ischemic electrocardiographic (ECG) chang-
es, elevated cardiac troponin levels, and regional wall motion ab-
normalities on echocardiogram. About 40% of patients with SAH 
demonstrate increased serum markers for myocardial necrosis. Ap-
proximately 10% of patients with SAH demonstrate left ventricular 
(LV) wall motion abnormalities; a subset of these patients will have 
irreversible myocardial damage, but most regain LV function in sev-
eral weeks. Cardiac effects of SAH are thought to be a result of an 
imbalance of the autonomic nervous system with resultant increased 
catecholamine effect on the myocardial cells rather than due to pre-
existing coronary artery disease. These cardiovascular complications 
carry a prognostic significance in patients with SAH and can also 
be misdiagnosed as primary cardiac problems and delay the diagno-
sis of SAH. Herein, we present a case of a 68-year-old female who 
presented to the emergency department with acute onset of upper 
back and neck pain. She was initially misdiagnosed with myocardial 
infarction in view of the ischemic changes in the ECG and elevated 
cardiac troponins. She was started on antiplatelets and anticoagula-
tion but was later found to have a negative coronary angiography 
and was diagnosed with SAH via a computed tomography (CT) scan. 
Intracranial hemorrhage can be associated with elevated cardiac en-
zymes and ECG changes and can sometimes masquerade as an acute 
coronary syndrome (ACS). A careful history and examination and a 
high index of clinical suspicion are pivotal in such cases since early 
diagnosis significantly impacts prognosis and prevents the inadvert-
ent use of antiplatelets and anticoagulation, which can be detrimental 
if used in such cases.
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Introduction

Subarachnoid hemorrhage (SAH) is a common cause of stroke 
in adults accounting for about 10% of all stroke cases. The 
condition typically presents with severe headaches, often de-
scribed as a “thunderclap” like, and can be associated with 
altered mental status and focal neurological deficits [1]. In 
some patients, however, these typical clinical manifestations 
may not be present, and the condition may present more sub-
tly, leading to delays in diagnosis and timely institution of ap-
propriate treatment, the clinical consequences of which can be 
devastating [2, 3].

SAH can sometimes present with symptoms seen with 
acute coronary syndrome (ACS), such as upper back, shoul-
der, or neck pains, and although atypical, these symptoms 
can often be confused for ACS because of the commonly 
associated electrocardiographic (ECG) changes and eleva-
tion in cardiac troponins [4-6]. Herein we present a patient 
who presented to the emergency department (ED) with upper 
back and neck pain, diagnosed initially as non-ST segment 
elevation myocardial infarction (NSTEMI) but was eventu-
ally found to have occipital SAH after extensive inpatient 
workup.

Case Report

Investigations

The patient is a 68-year-old female with a past medical his-
tory of hypertension and migraine headaches who presented 
to the ED with neck, left shoulder, and upper back pain for 1 
day. The pain started while the patient was resting at home. 
The pain improved partially with paracetamol tablets. Later in 
the day, the patient stated she tried to pick up an item from the 
ground when her severe neck/back pain returned and has since 
persisted. Her neck pain was not associated with chest pain, 
diaphoresis, nausea, vomiting, dizziness, lightheadedness, or 
limb weakness. She has not reported any recent falls or trauma. 
The patient initially presented to an urgent care center where 
ECG demonstrated ST segment depression, and the patient 
was advised to go to the ED for further evaluation. The pa-
tient noticed an improvement in neck pain upon arrival at the 
ED. However, the pain was somehow worse with movement; 
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she did not report headaches, focal weakness, paresthesia, or 
bowel or urinary symptoms.

Diagnosis

Given the patient’s clinical presentation and ECG findings, 
ACS was suspected. ECG in the ED showed ST depression in 
leads V3-V6 (Fig. 1a), and high-sensitivity troponin level was 
significantly elevated to > 4,800 (0 - 20 pg/mL). The patient 
was started on antiplatelet therapy and anticoagulation with 
heparin. Repeat ECG on the next day showed improvement of 
the ST deviation noticed on the first day (Fig. 1b). Echocardio-
gram showed normal left ventricular wall thickness and nor-
mal ejection fraction of 60-65% without any regional wall mo-
tion abnormalities or other significant structural abnormalities. 

Cardiology was consulted, and the patient underwent urgent 
coronary catheterization on the second day of hospitalization; 
however, coronary angiography (Fig. 2a, b) did not reveal any 
significant coronary artery disease. Given the level of troponin 
rise, persistent upper back pain, and negative coronary angiog-
raphy, a workup for aortic dissection was done with computed 
tomography (CT) angiography (Fig. 2d), which was again 
negative. Additionally, CT pulmonary angiography (Fig. 2c) 
was negative for pulmonary embolism. On the third day of 
hospitalization, the patient reported headaches and photopho-
bia. The headaches were initially attributed to migraines which 
the patient stated typically worsen with stress. However, her 
headaches worsened, and she reported worsening neck pain 
and nausea. Her physical examination remained unremarkable 
throughout this period without any focal neurological deficits 
or alteration in her mental status. A head CT (Fig. 3a) was ob-

Figure 1. (a) ECG on presentation showing ST segment depression (arrows) in the anterolateral leads (V3-V6). (b) Repeat ECG 
on the next day showing improvement in the ST segment deviations noticed on the initial ECG. ECG: electrocardiogram.
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tained at this point, revealing left occipital SAH with mild cer-
ebral edema and minimal midline shift.

Treatment

Antiplatelets and anticoagulation were held immediately upon 
diagnosis of SAH, and the patient was evaluated by a neuro-
surgeon. However, no neurosurgical intervention was recom-
mended. The patient’s neurological status was observed in the 
intensive care unit (ICU) for 72 h. She remained neurologi-
cally intact, but her hospitalization was complicated by mod-
erate hyponatremia due to the syndrome of inappropriate an-
tidiuretic hormone (SIADH) in the context of her intracranial 
hemorrhage. The patient’s hyponatremia resolved with fluid 
restriction.

Follow-up and outcomes

After a week of hospitalization, the patient was discharged 

home in good condition without neurological deficits. A re-
peat head CT scan (Fig. 3b) showed a resolving SAH before 
discharge. At the follow-up in the neurosurgery clinic 3 weeks 
later, the patient had no neurological deficits, and the follow-
up CT scan (Fig. 3c) showed a healing SAH with a suspicion 
of an underlying vascular malformation. Magnetic resonance 
imaging (MRI) of the brain (Fig. 3d) confirmed a diagnosis of 
cavernous malformation.

Discussion

Twenty percent of strokes in adults are due to intracranial 
hemorrhage, with SAH and intracerebral hemorrhage, each 
accounting for 10%. Most patients with spontaneous SAH 
have an underlying intracranial saccular aneurysm. However, 
about 20% of SAH cases are not due to a ruptured intracranial 
aneurysm. These are caused by arteriovenous malformations/
fistulae, intracranial arterial dissection, amyloid angiopathies, 
vasculitides, bleeding disorders, and illicit drug use. Among 
these non-aneurysmal etiologies are cavernous malformations 

Figure 2. (a, b) Negative coronary angiography. (c) A single axial CT angiogram of the chest without a pulmonary artery filling 
defect, negative for pulmonary embolus. (d) A sagittal slice of a CT aortogram negative for aortic dissection. CT: computed to-
mography.
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(CMs). CMs are very rare, with an incidence of 0.15 to 0.56 
per 100,000 in various populations [7]. The incidence is equal 
in males and females, with a mean age of 30 to 40. However, 
females are more likely to present with intracranial hemor-
rhage and neurological deficits [8-10].

The typical clinical presentation of SAH is severe head-
ache, which is sufficiently characteristic that an immediate 
non-contrast head CT scan should be performed as part of 
the evaluation of such patients, even those who are alert and 
neurologically intact at the time of initial presentation [11, 
12]. In addition to headache, other common symptoms of 
SAH include transient loss of consciousness, neck pain or 
stiffness, and vomiting [13]. In one case series, these were 
present in 9%, 75%, and 61% of patients, respectively [14]. 

Meningismus, often accompanied by lower back pain, may 
develop several hours after the bleed due to aseptic men-
ingitis caused by the breakdown of blood cells within the 
cerebrospinal fluid (CSF) [15]. Head CT scan without con-
trast is the initial diagnostic test of choice for SAH [12]. A 
lumbar puncture should be performed if the head CT is nega-
tive [12].

Cardiovascular effects of intracranial hemorrhage are 
well known and may have some prognostic significance, but 
they can also present diagnostic challenges in a minority of 
patients with intracranial hemorrhage. Cardiovascular effects 
of intracranial hemorrhage were first described in 1903 by 
Cushing, who noted elevations in blood pressure and cardiac 
rhythm abnormalities in such patients [16]. In 1947, Byer et 

Figure 3. (a) An axial cut of a brain CT demonstrating acute SAH (arrow) in the left occipital lobe. (b) An axial cut of a CT brain 
demonstrating resolving SAH (arrow) on discharge. (c) The outpatient follow-up head scan at 3 weeks showing a resolved 
SAH and a focal hyperdensity (arrow) which raised suspicion for arteriovenous malformation. (d) A follow-up MRI 5 weeks after 
discharge showing a sub-centimeter cavernoma (arrow) adjacent to resolving SAH blood products. CT: computed tomography; 
SAH: subarachnoid hemorrhage; MRI: magnetic resonance imaging.
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al described ECG changes in a patient with SAH [17]. ECG 
changes are expected in almost all patients with SAH [4], and 
up to 10% are noted to have a potentially lethal arrhythmia, 
such as ventricular tachycardia and ventricular fibrillation, 
which may account for some of the mortality in patients with 
SAH. In addition to ECG changes, cardiac troponin I (cTnI) 
elevations have also been described in case series of patients 
with SAH [5, 6]. In these reports, cTnI elevations correlated 
with the severity of the neurological injury and cardiovascular 
complications, including pulmonary edema, LV dysfunction, 
and hypotension requiring vasopressors. In addition, some 
metanalyses correlated elevated cardiac troponins with the 
severity of the stroke, poor neurological outcome, longer ICU 
stays, and death [18, 19]. One meta-analysis showed that peak 
cTnI levels were independent predictors of death or severe 
disability at discharge. However, this association was insig-
nificant at follow-up in 3 months [6]. These findings suggest 
that cTnI should be measured in all patients with SAH, espe-
cially those with ECG or clinical signs of potential cardio-
vascular dysfunction, and support the concept that cardiovas-
cular dysfunction in these patients may contribute directly to 
poor outcomes. Although ECG changes are seen in almost all 
patients with SAH, and cardiac troponin elevations correlate 
with the severity of SAH as mentioned above, our patient has 
a significant elevation of troponins out of proportion to the 
mild SAH.

Although the above-mentioned cardiovascular effects 
carry important prognostic significance, they may also pre-
sent diagnostic challenges in some patients with SAH. Several 
case reports suggested that some SAH patients can be mis-
diagnosed with ACS upon initial presentation [20-23]. Such 
patients are more likely to present with clinical features that 
were not specific enough to suggest SAH as a potential diag-
nosis and have features suggestive of cardiac origin for their 
symptoms, including ECG changes, high cardiac troponins, 
and regional wall motion abnormalities on echocardiogram. 
Our patient was initially misdiagnosed with NSTEMI in the 
context of her atypical presentation with neck, shoulder, and 
upper back pain with ECG changes and significantly elevated 
cardiac troponins, and the absence of headache at the initial 
presentation. It was not until the patient developed headaches 
associated with nausea and vomiting on the third hospital day 
that a head CT scan was performed, which confirmed SAH. 
Fortunately, her recovery was uneventful, and she was dis-
charged home without neurological deficits.

Misdiagnosis and delayed diagnosis of SAH are com-
mon and can result in delays in starting appropriate treatment 
and worse clinical outcomes [2, 3]. The most common cause 
of misdiagnosis is the misconception that patients with SAH 
should always appear sick, have altered mental status, or have 
focal neurological deficits when in fact, about 40% of pa-
tients lack these clinical features [24]. This misconception is 
a common reason not to perform CT scans on such patients. A 
systematic review conducted in 2017 identified three studies 
published from 1996 to 2007 in ED populations with a pooled 
misdiagnosis rate of 7% [25]. In that systematic review, initial 
misdiagnosis was independently associated with small SAH 
volume, normal mental status at presentation, and right-sided 
aneurysm location in patients with aneurysmal SAH [2]. Fail-

ure to order a head CT scan at the initial clinical encounter was 
the most common error, accounting for 73% of the misdiag-
noses. Patients with intact mental status at initial presentation 
(45%) had the highest misdiagnosis rate, which was associated 
with a fourfold increase in mortality risk at 12 months and in-
creased morbidity among survivors.

Conclusion

SAH is a common emergency with high mortality and mor-
bidity. Misdiagnosis and delayed SAH diagnosis are com-
mon and associated with poor clinical outcomes. The typical 
clinical features of SAH include severe headaches, often de-
scribed as thunderclap-like, altered mental status, and often 
focal neurological deficits. However, some cases can pre-
sent subtly or present atypically with symptoms suggestive 
of other alternative diagnoses such as ACS. These atypical 
presentations often lead to delay in diagnosis or misdiagnosis 
and can have profound clinical consequences, especially if 
anticoagulation and antiplatelets were used for an incorrectly 
diagnosed ACS.

Learning points

The most common cause of misdiagnosis of SAH is the mis-
conception that patients with SAH should always appear sick, 
have altered mental status, or have focal neurological deficits. 
Cardiac effects of SAH, including ECG changes, elevated car-
diac troponins, and regional wall motion abnormalities, are 
common. These cardiac effects have prognostic significance 
and can be a source of diagnostic confusion in patients with 
SAH who do not present with the typical severe thunderclap-
type headaches. Initiation of antiplatelet therapy and anticoag-
ulation in such circumstances can have serious consequences. 
Clinicians should be aware of the misconceptions surrounding 
the clinical presentation of SAH and know about the cardiac 
effects of intracranial hemorrhage to avoid misdiagnosis and 
delayed diagnosis in patients who do not have the typical clini-
cal manifestations of SAH.
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