
Page 1 of 9

© AME Publishing Company. AME Case Rep 2024;8:89 | https://dx.doi.org/10.21037/acr-23-218

Introduction

Out-of-hospital cardiac arrest (OHCA) is an increasingly 
prevalent medical emergency, posing significant challenges 
for healthcare providers and often leading to devastating 
outcomes for patients and their families. Globally, it 
stands as one of the primary causes of mortality. While 

the majority of OHCAs stem from cardiac-related issues, 
especially coronary artery disease (CAD) and acute coronary 
syndrome, various non-cardiac factors, such as trauma and 
respiratory complications, can also precipitate these events.

Cardiopulmonary resuscitation (CPR) aims to partially 
sustain cerebral blood flow, albeit at suboptimal levels, 
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crucial for preserving cellular structure and metabolic 
function. However, research suggests that a substantial 
proportion of those who achieve return of spontaneous 
circulation (ROSC) after CPR ultimately succumb to their 
injuries. Factors such as the duration of CPR, the type of 
cardiac rhythm during the arrest, and the environment 
of the arrest can influence outcomes, often making the 
physician’s decisions during resuscitation especially 
challenging.

In addition to that, it was documented that following 

cardiac arrest cerebral physiological state is severely affected 
and expected to be worse with OHCA. The primary severe 
outcome for the brain is hypoxic-ischaemic brain injury 
(HIBI), which can result in significant levels of disability, a 
consistent vegetative condition, or even fatality (1).

Recent advances in medical imaging have provided 
invaluable insights into the neurological outcomes following 
OHCA. Timely and appropriate use of imaging modalities, 
coupled with expert interpretation, can significantly impact 
the diagnosis and potential prognosis of these patients. 
Particularly, understanding the interplay between conditions 
like posterior reversible encephalopathy syndrome (PRES) 
and hypoxic-ischemic encephalopathy (HIE)—both of 
which manifest distinct radiological features—can be pivotal 
in tailoring patient management.

PRES is an entity with clinical and radiological features 
with good prognosis usually. The association of PRES with 
cardiac arrest is rare and few case reports were found (2-4).  
We present this article in accordance with the CARE 
reporting checklist (available at https://acr.amegroups.com/
article/view/10.21037/acr-23-218/rc).

Case presentation

A 60-year-old female patient was brought to the 
emergency department after a sustained OHCA two times 
consecutively in the house and CPR was initiated by her 
son and continued by the national ambulance team upon 
their arrival achieved ROSC after 27 minutes. Furthermore, 
another cardiac arrest developed on the way in ambulance 
on pulseless electrical activity (PEA) rhythm and ROSC 
was achieved after 4 minutes, then arrested lastly in the 
emergency department for 4 minutes then again ROSC was 
achieved, CPR throughout was done following advanced 
cardiovascular life support (ACLS) protocol with a duration 
from collapse to ROSC of 35 minutes. In the ER, arterial 
blood gasses (ABGs) were withdrawn, and results are shown 
in Table 1.

She had an initial rhythm of PEA and an initial 
electrocardiogram (ECG) rhythm of an old left bundle 
branch block (LBBB), the following ECG are on admission, 
follow up and on discharge respectively (Figures 1-3).

The patient after that was intubated and shifted to the 
intensive care unit (ICU) with high ventilatory support. 
The background of her medical history includes diabetes, 
hypertension, congestive heart failure, and hypothyroidism 
as her medical therapy she was on Entresto 50 mg bid, 

Highlight box

Key findings
•	 The s tudy a ims to  highl ight  the  s igni f icance  of  ear ly 

cardiopulmonary resuscitation (CPR), emphasizing various factors 
contributing to enhanced outcomes post-cardiac arrest, including 
the initial rhythm’s predictive value for mortality and morbidity. 
Furthermore, it explores the role of imaging in conjunction with 
clinical assessment for diagnosing and anticipating outcomes.

What is known and what is new? 
•	 Early resuscitation specifically in witnessed arrest would favor a 

better outcome.
•	 Initial rhythm is a key factor in predicting the prognosis after CPR.
•	 Despite the extensive data available in the literature, there may 

be exceptions to the rule. For instance, a complete recovery was 
observed in our patient despite all her poor prognostic factors.

•	 In managing such patients, it is crucial to integrate radiological 
findings and adopt a multidisciplinary approach. Relying solely on 
clinical assessment or radiological findings may not suffice; rather, 
they should complement each other seamlessly.

What is the implication, and what should change now? 
•	 Increased focus on out-of-hospital cardiac arrests is essential, along 

with expanded campaigns to educate people on how to respond 
effectively in such emergencies. These efforts aim to reduce 
mortality rates stemming from cardiac arrests, addressing gaps in 
knowledge regarding resuscitation techniques.

•	 Emphasizing the significance of imaging, even in patients with 
poor prognoses, is vital for assessing the potential reversibility of 
brain damage caused by cardiac arrest.

Table 1 Arterial blood gasses post resuscitation

Blood gas Result

PH 7.18

PCO2, mmHg 26

PO2, mmHg 173

HCO3, mmol/L 9.6

https://acr.amegroups.com/article/view/10.21037/acr-23-218/rc
https://acr.amegroups.com/article/view/10.21037/acr-23-218/rc
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Figure 1 ECG on admission. ECG, electrocardiogram.

Figure 2 ECG follow-up after 5 days. ECG, electrocardiogram.

carvedilol 25 mg bid, ivabradine 5 mg bid, levothyroxine 
100 mcg, gliclazide 60 mg, metformin 1,000 mg bid and 
dapagliflozin 10 mg.

The patient had undergone a coronary angiogram 3 years 
before the date of admission, which showed moderate left 
circumference (LCX) disease and mild proximal left anterior 

descending (LAD) disease. An echocardiogram was done 
1 year before admission and showed an ejection fraction of 
49%, mild global hypokinesis with abnormal jerky septal 
contraction, with features of dilated cardiomyopathy.

The cruciality of her situation led to the management by 
a multidisciplinary team to achieve the best outcome after 
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Figure 4 CT brain and CT PE on day of admission. CT, computed tomography; PE, pulmonary embolism.

Figure 3 ECG on discharge from ICU. ECG, electrocardiogram; ICU, intensive care unit.

the survival of sudden cardiac death.
Initially while in the emergency, computed tomography 

(CT) brain was done after ROSC and it showed dilatation 
of the ventricular system without shift of the midline 
structures, central and cortical involutional brain changes. 
A CT pulmonary embolism (PE) scan was done, and PE 
was excluded. The scan also showed mild cardiomegaly, 

mild bilateral effusion and bilateral extensive consolidation 
suggested to be due to heart failure (Figure 4).

Immediately after completion of imaging studies, she 
was admitted to the ICU on high vasopressor support, 
with norepinephrine and vasopressin. Glasgow Coma Scale 
(GCS) assessment revealed 3/15. She was put on maximum 
ventilatory support with fractional inspired oxygen of 
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100%, synchronized intermittent mandatory ventilation 
(SIMV) and positive end expiratory pressure (PEEP) of 10.

The provisional diagnosis was a mixed cardiogenic and 
septic shock. During her ICU stay, she developed an acute 
kidney injury (AKI) and CRRT was initiated. Cultures 
from sputum, blood and urine were collected and empirical 

antibiotics were started.
Echocardiography on admission, showed ejection 

fraction of 30–35%, hypokinesia of the apex, lateral and 
anterior walls, grade I diastolic dysfunction and mild mitral 
regurgitation. In view of extensive bilateral consolidations 
in initial CT PE and rising sepsis markers, infectious 
disease was consulted on the 2nd day of admission which 
suggested the possibility of aspiration pneumonitis during 
CPR and recommended to repeat CT chest high resolution 
(HR). Hence CT scans of brain and CT HR were repeated, 
in which brain CT showed normal result (Figure 5), and 
CT HR revealed minimal pleural effusion on the right with 
minimal basal lung collapse. 

During the ICU stay, several other complications 
developed including disseminated intravascular coagulation 
(DIC) in which international normalized ratio (INR) was 
raised to 3 and platelets dropped to 83,000 per microliter, 
ischemic hepatitis in view of high liver enzymes and features 
suggestive of adult respiratory distress syndrome. On the 
fourth day of admission, the decision was to halt sedation 
to assess her neurological status, which showed gradual 
improvement in the following days. On the sixth day of 
admission, an electroencephalogram (EEG) followed, 
which revealed a picture of encephalopathy. On the eighth 
day of admission, a magnetic resonance imaging (MRI) 
study of the brain (Figure 6) using diffusion weighted 
imaging (DWI) series showed localized area of restricted 
diffusion with low apparent diffusion coefficient (ADC) 

Figure 5 CT brain on 2nd day of admission. CT, computed 
tomography.

Figure 6 MRI of the brain and associated radiology report; marked areas on the left image correspond to hyperintense areas with restricted 
diffusion. MRI, magnetic resonance imaging.
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map value in the cortical and subcortical areas of the 
posterior occipital regions of both cerebral hemispheres. 
The lesions correspond to an area of hyperintensity in the 
fluid attenuated inversion recovery (FLAIR) series. The 
susceptibility weighted imaging (SWI) series revealed no 
evidence of a haemorrhagic nature. Otherwise, normal 
features and signal intensities of both cerebral hemispheres 
along with normal age related involutional changes and 
prominence of the cerebral sulci and ventricular system are 
present.

On the 11th day of discontinuation of sedation (15th 
day post admission), the patient was extubated successfully. 
She was conscious and obeying commands. Nonetheless, 
she developed features of critical illness myopathy and 
evidence of oropharyngeal dysphagia following extubation. 
Interestingly all these complications were managed with 
the concerned specialties involving intense physiotherapy 
sessions. 

She was then discharged out of the ICU after 24 days 
and a repeated echo showed improved systolic function and 
ejection fraction of 50%. However, she needed readmission 
to the ICU 2 days after ICU discharge due to acute 
pulmonary edema and intubation took place on the scene 
and was shifted back to the ICU. Angiography was done on 
the same day as an emergency (no new changes in the ECG 
with previously detected LBBB) and revealed normal study.

A multidisciplinary team following the case daily 
included neurologists, cardiologists, intensivists, respiratory 
therapists, and electrophysiology study (EPS) team. On the 
23rd day, an implantable cardioverter-defibrillator (ICD), 
single chamber ICD implantation was done after coronary 
angiography. Followed by a discharge from the ICU 2 days 
later to the medical ward and a discharge from the hospital 
after 37 days. She was conscious and alert, requiring 
physiotherapy and regular follow up with cardiology and the 
EPS team.

All procedures performed in this study were in 
accordance with the ethical standards of the institutional 
and/or national research committees and with the Helsinki 
Declaration (as revised in 2013). Informed consent was 
obtained from the patient for publication of this case report 
and accompanying images. A copy of the written consent is 
available for review by the editorial office of this journal.

Discussion

OHCA is a major health problem worldwide and has 
grabbed attention recently due to its unpredictability, 

low survival rates, and an increase in cases globally 
(5,6). Numerous studies in the United Arab Emirates 
(UAE) demonstrated similar results, especially after the 
establishment of the National Ambulance of the U.A.E 
which in return is a contributing member to the Pan-Asian 
Resuscitation Outcomes Study (PAROS), an international 
cardiac arrest registry study concerned with OHCA (7). 
As of 2023, according to data from the World Health 
Organization (WHO), non-communicable diseases (NCDs) 
are responsible for 77% of all fatalities in the UAE, with 
cardiovascular diseases (CVDs) contributing to 40% of 
these cases. Previous studies conducted in the UAE have 
demonstrated low ROSC rates, bystander CPR in more 
than half of the cases and an overall low survival rate as seen 
in international studies (8-10).

CPR duration varies significantly among different patient 
characteristics. Multiple efforts have been attempted to 
determine the upper limit of CPR duration beyond which 
it would be futile (11-13). As per the emergency medical 
service in the United States and Western countries, the rule 
to terminate CPR efforts and to declare a patient’s death 
vary from 20 to 30 minutes (14-16). In a study including 
approximately 420,000 OHCA patients without achieving 
ROSC, it was found that extending CPR by more than  
26 minutes is futile. Moreover, OHCA patients with an 
initial shockable rhythm, witnessed arrest, and <75 years 
of age had better neurological outcomes with shorter 
durations of CPR, and the longer the duration the worse the 
outcome (11). Interestingly, as in our case of OHCA with 
a CPR duration of 44 minutes and a witnessed arrest along 
with a non-shockable rhythm with immediate bystander 
CPR, some of OHCA patients in another study who had 
a witnessed arrest, and an initial non-shockable rhythm 
had a favorable neurological outcome after similar CPR  
duration (17). Although termination of resuscitation is 
considered applicable if the efforts made were futile, there 
are no clear cutoff points to decide when to determine the 
end of the process and a lot of factors must be considered.

The detrimental effect of cardiac arrest on the nervous 
system is one of the leading causes of mortality in cardiac 
arrest patients (18). Around ten percent of the patients 
tend to have favorable neurological outcomes (19). The 
MIRACLE2 score is a tool used as an early predictor of 
neurological outcomes in OHCA patients. A score of ≥5 
predicts poor neurological outcome with a specificity of 
92.3%. Our patient had a risk score of 6. Although her arrest 
was witnessed but it was characterized by extended CPR 
time, her initial rhythm was non shockable, her pupils were 
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dilated and non-reactive at ROSC, age of 60 years old and 
was comorbid, she was acidotic with a pH was 7.18, and she 
was administered epinephrine.

In one study, delayed recovery was related to the duration 
of sedation as using long- acting sedatives, hemodynamic 
shock, poor kidney function and old age. Compared to 
sedation cessation for a period of 4 days in our case, patients 
recovering after 4 days, or more were found to be subjected 
to severe neurological disability (20,21).

Neurological outcomes post prolonged cardiac arrest are 
influenced significantly by the initial rhythm and arrest time. 
Multiple studies have demonstrated better outcomes with 
time from collapse to ROSC <20 minutes and initial rhythm 
of ventricular fibrillation (VF) or ventricular tachycardia 
(VT). However, our patient had an almost normal return 
to function with a duration to ROSC of >20 minutes and 
an initial rhythm with a PEA which does not coincide with 
other articles (22-24). The patient, despite prolonged low-
flow time and non-shockable rhythm, exhibited remarkable 
survival and neurological recovery, challenging some 
established notions.

Although it is often noted that patients who experience 
OHCA and receive extended CPR followed by hypoxic 
or anoxic brain injury typically do not achieve favorable 
outcomes, our situation witnessed a remarkable neurological 
recuperation (25). 

As per radiological findings, there were two different 
etiologies, which were PRES and HIE. These findings 
were discussed with the neurology team following up 
with the patient since her admission. PRES is an acute 
mostly reversible clinical radiological diagnosis whose 
pathophysiology remains unclear but is multifactorial 
in nature, triggered by various conditions, including 
hypertens ive  encephalopathy,  eclampsia,  certa in 
medications, renal disease, autoimmune diseases, sepsis, 
and transplant rejection. It is more prevalent in females, 
which can be explained by its potential link to autoimmune 
diseases. High suspicion must be granted in hypertensive 
patients with neurological sequelae. The diagnosis 
is established by evaluating clinical and radiographic 
evidence with a focus on symptoms such as headache, 
changes in mental status, seizures, and the presence of 
restricted diffusion on DWI scans. In contrast to our 
case, the diagnosis was hindered inapplicable due to the 
patient’s circumstances as she was sedated, intubated and 
mechanically ventilated. We acknowledge the complexity in 
diagnosing PRES, particularly when CT scans may appear 
normal. Our decision to proceed with an MRI was based 

on a combination of factors including the EEG findings 
indicating encephalopathy and the patient’s clinical scenario 
suggesting a differential diagnosis that included PRES. 
This choice is supported by MRI’s superior sensitivity in 
detecting the radiologic hallmarks of PRES, which are not 
as readily apparent on CT scans. The case study places 
significant emphasis on the recognition of PRES in its 
early stages, as this has been shown to yield more favorable 
outcomes. The treatment of PRES involves managing the 
underlying cause and supportive care, including blood 
pressure control, fluid resuscitation, vasopressor support, 
anticonvulsants, sedatives, and possibly intubation and 
mechanical ventilation. The patient’s recovery in the 
case study is attributed to the team-based care approach, 
involving multidisciplinary coordination, which led to a 
favorable prognosis despite the complexity of the case.

HIE may be differentiated by its gyriform restricted 
diffusion and unfavorable resolution on follow up imaging. 
However, we find it important to note that some studies 
have emphasized the difficulty in distinguishing PRES from 
HIE (26,27).

Our patient had a pre-arrest cardiac disease that might 
explain her positive outcome which is seen in patients 
in other studies, and this could be explained by better 
interventions and treatment options. However, our patient 
had a non-VF/VT initial rhythm; this is inconsistent with 
other articles where VF/VT initial rhythms had lower 
mortality rates than the former (28,29).

We strongly believe awareness among intensive care 
physicians towards PRES shall increase especially with the 
existing neuroimaging modalities, especially that with early 
recognition and prompt management, it is not uncommon 
to have good outcomes.

It was declared that there is a generalized lack of 
knowledge in detecting OHCA, inconfidence in performing 
CPR and the element of cultural barriers which contributed 
significantly to the poor performance of CPR. Additionally, 
there is a limited number of public access to automated 
external defibrillators (AED) which we can target to 
highlight the importance of identifying the reasons.

Conclusions

OHCA is not uncommon around the world and in the 
UAE, hence stressing the importance of resuscitation for a 
better outcome is pivotal for survival. However, it is related 
to other factors including time of resuscitation, witnessed or 
not, and the initial rhythm that led to arrest.
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This case study provides valuable insights into the 
complexities of managing cardiac arrest patients, the 
factors influencing recovery, and the importance of early 
diagnosis and treatment of conditions like PRES to prevent 
permanent neurological damage.

There is a generalized increase in cardiac arrest research, 
and we aim to contribute to the database and reinforce the 
efforts of the community and raise awareness to enhance the 
chain of survival.
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