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Subarachnoid hemorrhage mimicking 
ST-segment elevation myocardial 
infarction after return of spontaneous 
circulation
Injune Park, Youn Jung Kim, Shin Ahn, Chang Hwan Sohn,  
Dong Woo Seo, Won Young Kim
Department of Emergency Medicine, Asan Medical Center, University of Ulsan College of Medicine, Seoul, 
Korea

Electrocardiogram changes in subarachnoid hemorrhage (SAH) have been described as ST-T 
changes that mimic acute coronary syndrome and even acute ST-segment elevation myocardial  
infarction. Elevation of cardiac enzymes and abnormality of regional myocardial wall motion 
have been reported frequently for SAH. We report a case of an out-of-hospital cardiac arrest 
survivor with high suspicion of ST-segment elevation myocardial infarction based on the elec-
trocardiogram and bedside echocardiography, who had normal coronary arteries on emergent 
coronary angiography. The patient was ultimately diagnosed with SAH as a cause of out-of-hos-
pital cardiac arrest.
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What is already known
Subarachnoid hemorrhage patients may present with electrocardiogram 
changes, cardiac enzyme elevations, and echocardiographic abnormalities.

What is new in the current study
In the comatose resuscitated patient, subarachnoid hemorrhage should be con-
sidered as a possible cause of cardiac arrest, even with signs of acute myocardi-
al infarction.
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INTRODUCTION

It is well known that acute coronary syndrome (ACS) is the most 
common cause of cardiac arrest.1 However, spontaneous subara-
chnoid hemorrhage (SAH) is also a common neurological disorder 
that leads to out-of-hospital cardiac arrest.2,3 Typical electrocar-
diogram (ECG) changes, such as ST-segment elevation or depres-
sion and abnormal T wave morphologies, may mimic myocardial 
infarction or ischemia. This may cause physicians to be confused 
between ACS and SAH.4,5 Furthermore, SAH patients also have el-
evated troponin levels and myocardial regional wall motion ab-
normalities due to neurogenic stunned myocardium.6 These non-
specific findings can lead to misdiagnosis and incorrect therapeu-
tic decisions in these cardiac arrest patients, such as thrombolytic 
therapy and percutaneous coronary intervention. In this article, 
we report a case of an out-of-hospital cardiac arrest survivor 
whose initial ECG indicated a ST-segment elevation myocardial 
infarction (STEMI); however, she was finally diagnosed with SAH. 
Compared with previous reports of cardiac arrest survivors with 
SAH mimicking acute myocardial infarction (AMI), the ECG of 
this case was more distinct because of its ST-segment elevations 
in the lateral leads and the reciprocal ST-segment depression in 
the inferior leads indicating a typical STEMI. We suggest that, 
even with signs of AMI, clinicians should consider the possibility 
of SAH as a cause of cardiac arrest in comatose resuscitated pa-
tients. 

CASE REPORT

A 48-year-old woman without any known history of disease sud-
denly collapsed and lost consciousness. The emergency medical 
service (EMS) providers responded within 5 minutes. She had no 

palpable pulse, and the initial ECG rhythm, determined by an au-
tomated external defibrillator, was asystole. EMS providers con-
tinues cardiopulmonary resuscitation (CPR) and arrived at the 
emergency department about 30 minutes after the sudden col-
lapse.
 In ED, CPR was performed in accordance with the current Ad-
vanced Cardiac Life Support guidelines of 2010. After 4 minutes 
of resuscitation with a total of 2 mg epinephrine, she recovered 
spontaneous circulation. Her vitals were as follows: blood pres-
sure, 122/99 mmHg; pulse rate, 144/min; respiratory rate, 20/
min. She was still unconscious, and both pupils were dilated and 
non-reactive. Her Glasgow Coma Scale Score was 3; endotrache-
al intubation was performed for airway protection by an emer-
gency physician. The initial 12-lead ECG showed sinus tachycar-
dia and ST-segment elevation in leads I, aVL, V5, and V6 with re-
ciprocal ST-segment depression in leads III, aVF, and V1 to V3 (Fig. 
1). Results of the initial biochemical tests revealed followings: so-
dium 142 mmol/L, potassium 3.7 mmol/L, glucose 321 mg/dL, se-
rum creatine kinase MB 4.5 U/L, and troponin-I 0.63 μg/L.
 Within 10 minutes after recovery of spontaneous circulation, a 
low blood pressure was documented (83/43 mmHg), and norepi-
nephrine infusion was started in the mean time a cardiologist per-
formed an emergent bedside echocardiography and decided to do 
an emergent coronary angiography because of regional wall ab-
normalities that suggested an ischemic insult of the left circum-
flex artery. 
 At 30 minutes after recovery of spontaneous circulation, she 
underwent coronary angiography, which revealed normal coro-
nary arteries without any evidence of stenosis. After admission 
into the cardiac care unit, a computed tomography scan of the 
brain was performed. The brain computed tomography scan dem-
onstrated diffuse SAH with brain swelling (Fig. 2). Surgical inter-
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Fig. 1. (A) Initial electrocardiogram showing sinus tachycardia, and ST-segment elevation in leads I, aVL, V5, and V6, with reciprocal ST-segment depres-
sion in leads III, aVF, and V1 to V3. (B) Twenty hours later, electrocardiogram showed that ST-segment abnormalities disappeared and T wave inversion 
were noted. 
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vention was not considered because of her unstable condition.
 Twenty hours after the onset of the symptoms, the ST-segment 
abnormalities disappeared and T-wave inversion was noted (Fig. 
1B). Serial values of the serum cardiac enzymes increased within 
24 hours, and the peak values of creatine kinase MB and tropo-
nin-I were 28.3 U/L and 7.25 μg/L, respectively. On the third day 
of hospitalization, the echocardiography showed akinesia of the 
left ventricle (LV) mid-walls with moderate to severe LV dysfunc-
tion (ejection fraction, 36%), which implied a variant form of 
stress-induced cardiomyopathy. Despite the administration of a 
vasopressor, her blood pressure was not maintained. The shock 
progressed gradually, and on the 13th day of hospitalization, she 
was pronounced dead.

DISCUSSION

Many cases have been reported with cardiac manifestations fol-
lowing SAH including ECG changes such as ST-segment devia-
tions, T-wave inversion, and QTc prolongation;5 cardiac enzyme 
elevations; and echocardiographic abnormalities. Despite many 
reports, it is still a challenge for clinicians to distinguish intracra-
nial hemorrhage from ACS, especially among post-cardiac arrest 
survivors.
 A previous studies on cardiac manifestations of SAH showed 
that cardiac abnormalities were found in 14.1% of patients with 

non-traumatic SAH. The most common ECG finding was T-wave 
inversion and ST-segment depression, suggesting subendocardial 
ischemia.4 Mitsuma et al.5 first demonstrated the frequency of 
cardiac abnormalities in SAH patients who experienced cardiac 
arrest. They reported that 8 out of 10 patients had ST-segment 
elevation in aVR with ST-segment depression in widespread leads, 
and three of these patients showed Takotsubo-like regional LV 
dysfunction. 
 To our knowledge, this is the first report describing an out-of-
hospital cardiac arrest survivor whose initial ECG changes and 
echocardiographic findings strongly suggested STEMI, but who 
was finally diagnosed with SAH after the emergent coronary angi-
ography revealed entirely normal coronary arteries. The ECG chang-
es of lateral wall myocardial infarction typically present as ST-seg-
ment elevation in leads I, aVL, V5, and V6 with reciprocal ST-seg-
ment depression in leads II, aVF, V1, and V2. However, lateral wall 
infarction usually occurs in other territories of the myocardium 
such as the anterolateral and inferolateral areas. In our case, the 
ST-segment elevation in the lateral leads was obvious, but the re-
ciprocal changes of the ST-segment depression were relatively ob-
scure. In addition, there was no contiguous ST-segment depression 
in the precordial leads and the upsloping ST-segment depression 
was an unusual finding for ischemic myocardial injury.
 Many interventions have been emphasized for improving post-
cardiac arrest outcomes, including immediate thrombolysis and 
percutaneous coronary intervention.7 According to the current 
guidelines, regardless of the level of consciousness in cardiac ar-
rest survivors, aggressive treatment such as percutaneous coro-
nary intervention was recommended for STEMI. Emergent coro-
nary angiography was suggested even patients without evidence 
of STEMI.7 Emergency physicians may also feel pressured to prom-
ptly initiate revascularization treatment due to the importance of 
door-to-balloon interval. Thus, further studies will be needed to 
clarify the differences in the ECG findings of ACS and SAH.
 We believe that observations reported here have potentially 
significant implications for physicians making decisions of post-
arrest care, for once successfully resuscitated patients. Clinicians 
should consider an immediate brain computed tomography to 
exclude SAH as a cause of cardiac arrest, even with ST-segment 
elevation. 
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Fig. 2. Computed tomography scan of brain demonstrating diffuse sub-
arachnoid hemorrhage with brain swelling.



263Clin Exp Emerg Med 2015;2(4):260-263

Injune Park, et al.

REFERENCES

1. Anyfantakis ZA, Baron G, Aubry P, et al. Acute coronary angi-
ographic findings in survivors of out-of-hospital cardiac ar-
rest. Am Heart J 2009;157:312-8.

2. Huang J, van Gelder JM. The probability of sudden death from 
rupture of intracranial aneurysms: a meta-analysis. Neurosur-
gery 2002;51:1101-5.

3. Arnaout M, Mongardon N, Deye N, et al. Out-of-hospital car-
diac arrest from brain cause: epidemiology, clinical features, 
and outcome in a multicenter cohort. Crit Care Med 2015;43: 
453-60.

4. Ahmadian A, Mizzi A, Banasiak M, et al. Cardiac manifesta-

tions of subarachnoid hemorrhage. Heart Lung Vessel 2013; 
5:168-78.

5. Mitsuma W, Ito M, Kodama M, et al. Clinical and cardiac fea-
tures of patients with subarachnoid haemorrhage presenting 
with out-of-hospital cardiac arrest. Resuscitation 2011;82: 
1294-7.

6. Nguyen H, Zaroff JG. Neurogenic stunned myocardium. Curr 
Neurol Neurosci Rep 2009;9:486-91.

7. Peberdy MA, Callaway CW, Neumar RW, et al. Part 9: post-
cardiac arrest care. 2010 American Heart Association guide-
lines for cardiopulmonary resuscitation and emergency car-
diovascular care. Circulation 2010;122:S768-86.


