
 759 

Journal of Anesthesiology and Clinical Research 
 

 

 
 

 

 

 

 
 

 

 

 

 

 
 

 

 

 

 

 
 

 

 

 

 
 

 

 

 

 

 
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Introduction 

Cardiac arrest, the abrupt cessation of effective 

blood circulation due to the heart's failure to pump 

blood, is a devastating medical emergency with far-

reaching implications for individuals and healthcare 

systems worldwide. It is a leading cause of mortality 

and morbidity globally, with survival rates remaining 

stubbornly low despite advances in medical technology 

and resuscitation techniques. The incidence of cardiac 

arrest varies depending on geographical location, 

socioeconomic factors, and the presence of underlying 

health conditions. However, it is estimated that 

hundreds of thousands of people experience cardiac 

arrest each year, with the majority of cases occurring 

outside of a hospital setting. The pathophysiology of 

cardiac arrest is complex and multifactorial, often 

involving a cascade of events that culminate in the 

heart's inability to maintain adequate cardiac output. 

Common causes of cardiac arrest include coronary 

artery disease, heart failure, cardiomyopathies, 

arrhythmias, and respiratory failure. In some cases, 

cardiac arrest may be precipitated by non-cardiac 

factors such as trauma, drug overdose, or electrolyte 

imbalances. Regardless of the underlying cause, the 

outcome of cardiac arrest is critically dependent on the 

prompt initiation of cardiopulmonary resuscitation 
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A B S T R A C T  

Introduction: Cardiac arrest in end-stage renal disease (ESRD) patients 

presents unique challenges due to their complex medical conditions. Post-
resuscitation care for these patients requires careful management of various 
factors, including hemodynamic instability, electrolyte imbalances, and fluid 
overload. This case report describes the successful post-resuscitation care of an 

ESRD patient who experienced cardiac arrest and achieved a return of 
spontaneous circulation (ROSC). Case presentation: A 50-year-old female with 
ESRD on hemodialysis (HD) presented with acute dyspnea and cardiac arrest. 
After 8 minutes of cardiopulmonary resuscitation (CPR), ROSC was achieved. 

The patient was managed with a comprehensive post-resuscitation care 
protocol, including brain resuscitation (targeted temperature management, 
ventilation optimization, and hemodynamic control) and sustained low-
efficiency dialysis for fluid balance. Despite the severity of her condition, the 

patient showed significant neurological recovery and was successfully 
extubated after 7 days of mechanical ventilation. She was discharged after 12 
days with follow-up for her chronic conditions. Conclusion: This case highlights 

the importance of individualized management strategies for ESRD patients 
post-cardiac arrest, including the need for prolonged resuscitation and careful 
monitoring to improve patient outcomes. 
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(CPR) and the restoration of spontaneous circulation 

(ROSC). CPR is a life-saving intervention that combines 

chest compressions and rescue breaths to maintain 

blood flow and oxygenation to vital organs during 

cardiac arrest. The effectiveness of CPR is influenced by 

several factors, including the quality of chest 

compressions, the timing of defibrillation (if indicated), 

and the overall health status of the individual. While 

CPR can significantly improve the chances of survival, 

it is not without limitations. Even with optimal CPR, the 

restoration of spontaneous circulation is not always 

achievable, and those who do achieve ROSC may 

experience significant neurological complications due 

to the period of oxygen deprivation.1-4 

Post-resuscitation care, the comprehensive 

management of individuals following ROSC, is a critical 

component of cardiac arrest management. The goals of 

post-resuscitation care are to stabilize the individual's 

hemodynamic status, optimize oxygenation and 

ventilation, and mitigate potential complications such 

as neurological injury, acute kidney injury, and 

myocardial dysfunction. Targeted temperature 

management (TTM), a therapeutic strategy involving 

controlled hypothermia, has emerged as a cornerstone 

of post-resuscitation care, particularly for individuals 

who remain comatose after ROSC. TTM has been shown 

to improve neurological outcomes and reduce mortality 

in this patient population. End-stage renal disease 

(ESRD), a condition characterized by the irreversible 

loss of kidney function, poses unique challenges in the 

context of cardiac arrest and post-resuscitation care. 

Individuals with ESRD have a higher risk of sudden 

cardiac arrest due to the complex interplay of 

cardiovascular, metabolic, and electrolyte 

derangements associated with their condition. 

However, they also have a greater chance of ROSC and 

better short-term hospital outcomes compared to 

individuals without ESRD. This paradoxical finding 

may be attributed to physiological adaptations 

associated with chronic hemodialysis, such as 

enhanced vascular compliance and increased tolerance 

to toxins.5-7 

The management of ESRD patients post-cardiac 

arrest requires careful consideration of their unique 

pathophysiological characteristics and the potential 

complications associated with their condition. Fluid 

overload, a common complication of ESRD, can 

exacerbate pulmonary edema and compromise 

respiratory function. Electrolyte imbalances, 

particularly hyperkalemia and hypocalcemia, can affect 

cardiac function and increase the risk of arrhythmias. 

Additionally, ESRD patients often have multiple 

comorbidities, including diabetes, hypertension, and 

cardiovascular disease, which can further complicate 

their post-resuscitation course. Sustained low-

efficiency dialysis (SLED), a form of continuous renal 

replacement therapy, has emerged as a valuable tool in 

the management of ESRD patients post-cardiac arrest. 

SLED allows for gradual fluid and electrolyte removal, 

minimizing hemodynamic instability and providing 

more precise control over fluid balance. SLED can also 

facilitate the delivery of medications and nutritional 

support, which are essential for the recovery of critically 

ill patients.8-10 This case report describes the successful 

post-resuscitation care of an ESRD patient who 

experienced cardiac arrest and achieved ROSC. 

 

2. Case Presentation 

This case report details of a 50-year-old female 

patient with a history of end-stage renal disease (ESRD) 

who presented with acute dyspnea and subsequently 

experienced a cardiac arrest. The patient presented to 

the emergency department with complaints of acute 

dyspnea, non-productive cough, nausea, vomiting, 

epigastric pain, and anuria for the preceding 48 hours. 

Her medical history was significant for ESRD, for which 

she was receiving regular hemodialysis (HD) treatment. 

She also had a history of congestive heart failure (CHF) 

and hypertension, both of which were being managed 

pharmacologically with carvedilol, candesartan, Adalat 

(nifedipine), and clonidine. It is crucial to note the 

patient's ESRD, as this condition is associated with a 

higher risk of cardiovascular complications, including 

cardiac arrest. The interplay of factors such as fluid and 

electrolyte imbalances, mineral bone disorder, and 

chronic inflammation contributes to the increased 

cardiovascular risk in ESRD patients. Moreover, her 

history of CHF and hypertension further compounded 

her risk profile, as these conditions are known to 

independently increase the likelihood of cardiac events. 
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The patient reported a similar episode a month prior, 

which culminated in cardiac arrest and required a 5-

day admission to the intensive care unit (ICU). This 

previous episode underscores the severity and 

recurrent nature of her condition, highlighting the need 

for comprehensive management and close monitoring. 

Upon physical examination, the patient's blood 

pressure was elevated at 182/87 mmHg, with a heart 

rate of 106 beats per minute and a respiratory rate of 

28 breaths per minute. Her oxygen saturation was 98% 

while receiving supplemental oxygen at 10 L/min. 

Notably, the patient was alert and oriented, and her 

cardiovascular, respiratory, and extremity 

examinations were within normal limits. There was no 

abdominal distension, but it was documented that her 

indwelling catheter had not produced any urine output 

for the past month. The elevated blood pressure could 

be attributed to a combination of factors, including her 

underlying hypertension, potential fluid overload due to 

anuria, and the stress response associated with acute 

illness. The tachycardia and tachypnea likely reflect a 

compensatory response to the underlying cardiac and 

respiratory compromise. The absence of urine output 

for a month is a critical finding, strongly suggestive of 

acute-on-chronic kidney injury (ACKD), further 

complicated by her pre-existing ESRD. Laboratory 

investigations revealed a hemoglobin level of 8.6 g/dL, 

indicating mild anemia, which is common in ESRD 

patients. Her white blood cell count was elevated at 

17.13 × 10^9/L, suggesting an ongoing inflammatory 

process, possibly related to pneumonia or another 

infection. Her blood urea nitrogen (BUN) was 36 mg/dL, 

and creatinine was 6.9 mg/dL, both elevated and 

consistent with ACKD. Electrolyte analysis showed a 

sodium level of 134 mEq/L and a random blood glucose 

of 149 mg/dL. A chest X-ray was performed, which 

revealed cardiomegaly, atherosclerosis of the aorta, 

pulmonary edema, and right pleural effusion. These 

findings are consistent with her history of CHF and 

suggest that her cardiac function was significantly 

compromised. The pulmonary edema likely contributed 

to her presenting symptom of acute dyspnea. Based on 

the clinical presentation, laboratory findings, and 

imaging results, the patient was diagnosed with ACKD, 

pneumonia, and global hypoxic-ischemic brain injury 

(suspected). The ACKD was likely precipitated by her 

prolonged anuria and underlying ESRD. The 

pneumonia was suspected based on her clinical 

presentation and the elevated white blood cell count. 

The suspicion of global hypoxic-ischemic brain injury 

stemmed from her cardiac arrest, although the extent 

of the injury was yet to be determined. The patient's 

treatment was multi-faceted and aimed at addressing 

her acute medical conditions and preventing further 

complications. Initially, she received emergency 

hemodialysis (HD) to manage her ACKD and fluid 

overload. Oxygen therapy was initiated to address her 

hypoxemia, and diuretics (furosemide) were 

administered to promote diuresis and alleviate 

pulmonary edema. A nitroglycerin infusion was started 

to reduce cardiac preload and afterload, thereby 

improving cardiac function. Unfortunately, despite 

these initial interventions, the patient experienced a 

cardiac arrest. Cardiopulmonary resuscitation (CPR) 

was immediately initiated, and after 8 minutes of 

sustained efforts, return of spontaneous circulation 

(ROSC) was achieved. Following ROSC, the patient was 

intubated and mechanically ventilated to ensure 

adequate oxygenation and ventilation. Midazolam was 

administered for sedation, and a brain resuscitation 

protocol was implemented, including targeted 

temperature management (TTM) at 32°C-36°C for 48 

hours to minimize neurological injury. Post-

resuscitation care focused on hemodynamic 

management, with a target mean arterial pressure 

(MAP) of 80-100 mmHg. Fluid restriction was 

implemented to prevent fluid overload, and sustained 

low-efficiency dialysis (SLED) was performed on days 2, 

4, and 6 to provide continuous renal replacement 

therapy and facilitate fluid and electrolyte balance. 

Enteral feeding was initiated to provide nutritional 

support. Additional interventions included head 

elevation and oral hygiene with chlorhexidine to prevent 

ventilator-associated pneumonia. Stress ulcer 

prophylaxis with a proton pump inhibitor was initiated 

to prevent gastrointestinal bleeding. The patient's home 

medications for hypertension and CHF were continued, 

and broad-spectrum antibiotics (meropenem and 

moxifloxacin) were administered to treat the suspected 

pneumonia. Early rehabilitation was initiated to 
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promote functional recovery. After 7 days of mechanical 

ventilation, the patient was successfully extubated, 

with dexamethasone administered to prevent laryngeal 

edema. This case highlights the complex interplay of 

medical conditions in an ESRD patient presenting with 

acute dyspnea and subsequent cardiac arrest. The 

successful management of this patient underscores the 

importance of a multidisciplinary approach, prompt 

initiation of resuscitation efforts, and comprehensive 

post-resuscitation care tailored to the unique needs of 

ESRD patients. The use of SLED in this case proved to 

be a valuable tool in managing fluid and electrolyte 

balance, contributing to the patient's overall recovery 

(Table 1). 

Following the successful return of spontaneous 

circulation (ROSC), the patient's management 

transitioned to comprehensive post-cardiac arrest care, 

with a focus on mitigating potential complications and 

optimizing recovery. This phase of care is critical in 

determining the patient's long-term outcome, as it 

addresses the multi-organ dysfunction and potential 

neurological injury that can occur following cardiac 

arrest. Given the potential for neurological injury 

following cardiac arrest, brain resuscitation strategies 

were promptly implemented. These strategies aimed to 

minimize secondary brain injury and promote 

neurological recovery. The patient was placed on 

targeted temperature management (TTM), with a goal 

temperature range of 32°C - 36°C for 48 hours. TTM 

involves controlled hypothermia, which has been shown 

to reduce brain metabolism and oxygen demand, 

thereby mitigating the cascade of events that lead to 

neuronal injury following an ischemic insult. By 

carefully controlling the patient's body temperature, the 

medical team aimed to create a more favorable 

environment for brain recovery and improve 

neurological outcomes. Mechanical ventilation was 

initiated to ensure adequate oxygenation and 

ventilation. The ventilator settings were adjusted to 

maintain a partial pressure of oxygen in arterial blood 

(PaO2) between 75-100 mmHg and a partial pressure of 

carbon dioxide in arterial blood (PaCO2) between 35-45 

mmHg. This careful regulation of blood gases aimed to 

prevent both hypoxia and hyperoxia, as both extremes 

can negatively impact brain recovery. Maintaining 

normocapnia (normal CO2 levels) is also crucial in 

preventing cerebral vasodilation and increased 

intracranial pressure, which can further compromise 

neurological function. Hemodynamic stability is 

essential in the post-cardiac arrest phase to ensure 

adequate perfusion of vital organs, including the brain. 

The patient's mean arterial pressure (MAP) was targeted 

between 80-100 mmHg. This range was chosen to 

ensure sufficient blood flow to the brain and other 

organs while avoiding excessive pressure that could 

lead to complications such as fluid overload or 

increased intracranial pressure. Achieving 

hemodynamic stability often requires a combination of 

fluid management and, in some cases, the use of 

vasoactive medications to support blood pressure. 

Given the patient's pre-existing end-stage renal disease 

(ESRD) and the development of acute-on-chronic 

kidney injury (ACKD), renal support was a cornerstone 

of her post-resuscitation care. Fluid management is 

particularly challenging in ESRD patients, as they are 

prone to both fluid overload and dehydration. In this 

case, a daily fluid balance target of -500 ml to 0 was set. 

This strategy aimed to gently remove excess fluid while 

avoiding hypovolemia, which could compromise 

hemodynamic stability and organ perfusion. Careful 

monitoring of fluid intake and output, as well as regular 

assessment of the patient's fluid status (e.g., lung 

auscultation, edema assessment), were essential in 

guiding fluid management. Sustained low-efficiency 

dialysis (SLED) was performed on days 2, 4, and 6 of 

the patient's post-arrest care. SLED is a form of 

continuous renal replacement therapy that provides a 

gentler approach to fluid and electrolyte removal 

compared to conventional hemodialysis. This is 

particularly beneficial in critically ill patients, as it 

minimizes hemodynamic fluctuations and allows for 

more precise control of fluid balance. SLED also 

facilitates the removal of inflammatory mediators and 

metabolic waste products that can accumulate in AKI 

and contribute to organ dysfunction. In addition to the 

specific interventions mentioned above, the patient 

received comprehensive supportive care to address her 

overall needs and promote recovery. Early initiation of 

nutritional support is crucial in critically ill patients to 

meet their metabolic demands and promote healing. 
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Enteral feeding was initiated in this case, providing a 

safe and effective way to deliver nutrients directly to the 

gastrointestinal tract. Enteral feeding helps maintain 

gut integrity, prevents bacterial translocation, and 

supports the immune system, all of which are 

important for recovery. The patient's head was elevated 

to optimize respiratory function and reduce the risk of 

aspiration. Head elevation helps improve lung 

expansion and gas exchange, particularly in patients 

with pulmonary edema or pneumonia. It also reduces 

venous return to the heart, which can be beneficial in 

managing fluid overload. Oral hygiene with 

chlorhexidine was implemented to prevent ventilator-

associated pneumonia (VAP). VAP is a common 

complication in mechanically ventilated patients and 

can significantly worsen outcomes. Chlorhexidine 

mouthwash has been shown to reduce the incidence of 

VAP by decreasing the bacterial load in the oral cavity. 

Stress ulcer prophylaxis with a proton pump inhibitor 

was initiated to prevent gastrointestinal bleeding. 

Critically ill patients are at increased risk of stress 

ulcers due to factors such as reduced mucosal blood 

flow and increased gastric acid secretion. Proton pump 

inhibitors effectively reduce gastric acid production, 

thereby minimizing the risk of ulcer formation and 

bleeding. The patient's home medications for 

hypertension and CHF management, including 

furosemide and nitroglycerin (NTG), were continued 

throughout her post-resuscitation care. These 

medications helped maintain hemodynamic stability 

and optimize cardiac function (Table 2). 

Following the initial critical period and the 

implementation of comprehensive post-resuscitation 

care, the patient's clinical course was closely monitored 

to assess her recovery and guide further management 

decisions. This follow-up phase is crucial in evaluating 

the effectiveness of the interventions and identifying 

any emerging complications. On day 4 of her hospital 

stay, the diagnosis of pneumonia was confirmed, likely 

contributing to her initial presentation with acute 

dyspnea and respiratory distress. Broad-spectrum 

antibiotic treatment with meropenem and moxifloxacin 

was initiated to target the infection. This combination 

of antibiotics provides coverage against a wide range of 

potential pathogens, ensuring effective treatment while 

awaiting the results of microbiological investigations. 

Encouragingly, also on day 4, the patient exhibited 

signs of neurological improvement. She demonstrated 

facial grimacing and began following simple commands, 

indicating a positive response to the brain resuscitation 

strategies implemented after her cardiac arrest. These 

early signs of neurological recovery are crucial 

prognostic indicators and suggest that the targeted 

temperature management and other supportive 

measures were effective in mitigating brain injury. 

Between days 5 and 6, the patient's sedation was 

gradually reduced, and early rehabilitation was 

initiated. This step is essential in promoting 

neurological recovery and preventing complications 

associated with prolonged immobility, such as muscle 

weakness, joint contractures, and pressure ulcers. 

Early mobilization and engagement in therapeutic 

activities can enhance neuroplasticity and facilitate 

functional recovery. A significant milestone was 

reached on day 7 when the patient was successfully 

extubated. This indicates that her respiratory function 

had recovered sufficiently to allow for spontaneous 

breathing. To prevent laryngeal edema, a common 

complication following extubation, dexamethasone was 

administered. This corticosteroid helps reduce 

inflammation and swelling in the airway, ensuring 

adequate airflow and preventing respiratory distress. 

The patient continued to demonstrate neurological 

improvement between days 7 and 12, further 

reinforcing the positive impact of the early interventions 

and rehabilitation efforts. This ongoing recovery 

highlights the brain's capacity for healing and 

adaptation, even after a significant insult like cardiac 

arrest. On day 7, the patient was transferred from the 

intensive care unit (ICU) to a step-down unit, signifying 

a significant improvement in her overall condition and 

a reduced need for intensive monitoring and support. 

This transition marks a positive step towards recovery 

and allows for a less restrictive environment that can 

further promote physical and psychological well-being. 

Finally, on day 12, the patient was discharged home, 

marking a successful outcome of her hospitalization. 

This achievement underscores the effectiveness of the 

multidisciplinary approach to her care, encompassing 

prompt resuscitation, comprehensive post-cardiac 
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arrest management, and individualized treatment 

strategies tailored to her complex medical needs as an 

ESRD patient. This case demonstrates the potential for 

positive outcomes in ESRD patients who experience 

cardiac arrest. While these patients present unique 

challenges due to their underlying medical conditions, 

this case highlights the importance of aggressive 

management, including brain resuscitation strategies, 

renal support, and comprehensive supportive care. The 

successful recovery and discharge of this patient 

provide hope and valuable insights for the management 

of similar cases in the future (Table 3). 

 

Table 1. Anamnesis, clinical finding, laboratory and imaging, diagnosis and treatment. 

Anamnesis Clinical finding Laboratory and imaging Diagnosis Treatment 

A 50-year-old female 

with acute dyspnea, 
non-productive cough, 
nausea, vomiting, 
epigastric pain, and 

anuria for 48 hours. 
History of ESRD on HD, 
CHF, and hypertension. 
Medications: Carvedilol, 

Candesartan, Adalat, 
and Clonidine. A similar 
episode a month prior 
with cardiac arrest and 

5-day ICU admission. 

BP: 182/87 mmHg. HR: 

106 bpm. RR: 28 
breaths/min. SpO2: 
98% on 10 L/min 
oxygen. Alert and 

oriented. Normal 
cardiovascular, 
respiratory, and 
extremity exams. No 

abdominal distension, 
indwelling catheter with 
no urine output. 

Hb: 8.6 g/dL. WBC: 17.13 × 

10^9/L. BUN: 36 mg/dL. 
Creatinine: 6.9 mg/dL. 
Sodium: 134 mEq/L. 
Random blood glucose: 149 

mg/dL. Chest X-ray: 
cardiomegaly, 
atherosclerosis of the aorta, 
pulmonary edema, right 

pleural effusion. 

Acute chronic 

kidney injury 
(ACKD). 
Pneumonia. 
Global hypoxic-

ischemic brain 
injury 
(suspected). 

Emergency HD. 

Oxygen therapy. 
Diuretics (furosemide). 
Nitroglycerin infusion. 
CPR. Intubation. 

Midazolam. Brain 
resuscitation protocol. 
TTM (32°C-36°C for 48 
hours). Mechanical 

ventilation. 
Hemodynamic 
management (MAP 80-
100 mmHg). Fluid 

restriction. SLED on 
days 2, 4, and 6. 
Enteral feeding. Head 
elevation, oral hygiene 

with chlorhexidine. 
Stress ulcer 
prophylaxis (proton 
pump inhibitor). 

Continuation of 
medications for 
hypertension and 
CHF. Antibiotics 

(meropenem and 
moxifloxacin). Early 
rehabilitation. 
Extubation with 

dexamethasone to 
prevent laryngeal 
edema. 

 

Table 2. Post-resuscitation care. 

Post-resuscitation care Details 

Brain resuscitation  

Targeted temperature management (TTM) 32°C - 36°C for 48 hours 

Mechanical ventilation PaO2 75-100 mmHg, PaCO2 35-45 mmHg 

Hemodynamic management MAP 80-100 mmHg 

Renal support  

Fluid restriction Daily fluid balance target: -500 ml to 0 

Sustained low-efficiency dialysis (SLED) Performed on days 2, 4, and 6 

Supportive care  

Nutrition Enteral feeding 

Patient positioning Head elevated 

Oral hygiene Chlorhexidine 

Gastrointestinal Stress ulcer prophylaxis (proton pump inhibitor) 

Medications  

Hypertension and CHF management Furosemide and NTG continued 
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Table 3. Follow up. 

Clinical course Day 

Diagnosis of pneumonia and initiation of antibiotic treatment 

(meropenem and moxifloxacin) 

Day 4 

Signs of neurological improvement (facial grimacing, following 

simple commands) 

Day 4 

Gradual reduction of sedation and initiation of early rehabilitation Day 5 - Day 6 

Extubation, dexamethasone administration for laryngeal edema 

prevention 

Day 7 

Continued neurological improvement Day 7 - Day 12 

Transfer from ICU Day 7 

Discharge home Day 12 

 

3. Discussion 

The immediate initiation of cardiopulmonary 

resuscitation (CPR) and the rapid achievement of return 

of spontaneous circulation (ROSC) within 8 minutes 

were undoubtedly crucial in minimizing the extent of 

ischemic injury. This swift and effective intervention 

served as a lifeline for the patient, mitigating the 

devastating consequences of cardiac arrest and paving 

the way for a remarkable recovery. Cardiac arrest, a 

catastrophic event characterized by the abrupt 

cessation of effective blood circulation, strikes without 

warning, disrupting the delicate balance of life. The 

heart, the engine of the circulatory system, falters, its 

rhythmic contractions silenced, leaving the body in a 

state of profound shock. The most immediate 

consequence of cardiac arrest is the interruption of 

oxygen delivery to vital organs. The brain, with its 

insatiable appetite for oxygen and glucose, is 

particularly vulnerable to this sudden deprivation. 

Within seconds, neurons begin to starve, their delicate 

metabolic processes are disrupted, leading to a cascade 

of events that can ultimately result in irreversible 

damage. Ischemia, a state of oxygen deprivation 

coupled with the accumulation of metabolic waste 

products, sets in rapidly following cardiac arrest. Cells, 

deprived of their life-sustaining resources, begin to 

malfunction, their membranes disrupted, their energy 

stores depleted. This cellular dysfunction triggers the 

release of harmful substances, further exacerbating the 

damage and setting off a vicious cycle of destruction. 

The brain, with its high metabolic demands and limited 

tolerance for oxygen deprivation, bears the brunt of 

ischemic injury. Even brief periods of ischemia can 

result in significant neurological damage, manifesting 

as cognitive impairment, motor deficits, and even coma. 

The longer the brain remains starved of oxygen, the 

greater the extent of damage and the dimmer the 

prospects for recovery. In the face of cardiac arrest, CPR 

emerges as a beacon of hope, a lifeline that can bridge 

the gap between life and death. CPR, a combination of 

chest compressions and rescue breaths, serves as a 

surrogate circulatory system, providing a lifeline of 

oxygen and blood flow to vital organs while the heart 

remains dormant. Chest compressions, performed by 

rhythmically compressing the chest, mimic the heart's 

pumping action, generating a pulsatile flow of blood to 

vital organs. This mechanical intervention helps 

maintain a minimal level of circulation, delivering 

oxygen and nutrients to starving cells and removing 

harmful waste products. Rescue breaths, delivered by 

providing air to the patient's lungs, ensure oxygenation 

of the blood. This oxygen-rich blood, propelled by chest 

compressions, reaches vital organs, providing a lifeline 

of sustenance and mitigating the devastating effects of 

ischemia. The effectiveness of CPR is inextricably linked 

to time. The sooner CPR is initiated, the greater the 

chances of survival and favorable neurological 

outcomes. Every minute without CPR decreases the 

chances of survival, with the most significant decline 

occurring in the first few minutes after cardiac arrest. 

This time-dependent relationship underscores the 

critical importance of immediate bystander CPR. 

Bystanders, often the first to witness a cardiac arrest, 

can play a life-saving role by initiating CPR before 

professional medical help arrives. Their actions can 

significantly bridge the gap, buying precious time for 

the patient and maximizing the chances of a positive 

outcome. ROSC, or the return of spontaneous 
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circulation, marks a pivotal moment in the patient's 

journey. It signifies the restoration of the heart's ability 

to pump blood effectively, a triumphant return from the 

brink of silence. Achieving ROSC is the primary goal of 

CPR and is essential for the patient's survival. The time 

to ROSC is a critical determinant of patient outcomes. 

The longer it takes to achieve ROSC, the greater the 

extent of ischemic injury and the higher the risk of 

complications, including neurological damage, acute 

kidney injury, and myocardial dysfunction. This 

emphasizes the need for rapid and effective CPR to 

minimize the duration of ischemia and maximize the 

chances of achieving early ROSC. In the case study 

presented, the rapid achievement of ROSC within 8 

minutes is a testament to the prompt and effective CPR 

provided by the medical team. This swift action 

significantly minimized the duration of ischemia and 

improved the patient's chances of survival and 

neurological recovery. The patient's positive outcome 

underscores the importance of a well-coordinated and 

efficient response to cardiac arrest. The medical team's 

ability to quickly assess the situation, initiate CPR, and 

achieve ROSC within a short timeframe played a crucial 

role in mitigating the extent of ischemic injury and 

maximizing the patient's chances of a favorable 

outcome. Adequate depth and rate of chest 

compressions are essential for maintaining blood flow 

during CPR. High-quality chest compressions, delivered 

at the correct depth and rate, ensure that sufficient 

blood is circulated to vital organs, maximizing the 

chances of ROSC and minimizing ischemic injury. In 

cases of cardiac arrest caused by shockable rhythms 

(ventricular fibrillation or pulseless ventricular 

tachycardia), prompt defibrillation is crucial in 

restoring a normal heart rhythm. Defibrillation delivers 

an electrical shock to the heart, interrupting the chaotic 

electrical activity and allowing the heart's natural 

pacemaker to resume control. The sooner defibrillation 

is administered, the higher the likelihood of ROSC and 

survival. The presence of comorbidities, such as 

coronary artery disease, heart failure, or diabetes, can 

affect the patient's response to CPR and the likelihood 

of achieving ROSC. These underlying health conditions 

can compromise the heart's ability to respond to 

resuscitation efforts and increase the risk of 

complications.11-13 

The implementation of a comprehensive brain 

resuscitation protocol played a pivotal role in protecting 

the patient's neurological function. This multifaceted 

approach, encompassing targeted temperature 

management (TTM), ventilation optimization, and 

hemodynamic control, orchestrated a symphony of 

interventions, each playing a critical part in creating a 

physiological environment conducive to brain recovery. 

The brain, the command center of the human body, is 

exquisitely sensitive to oxygen deprivation. Its high 

metabolic demands and limited capacity to store energy 

make it particularly vulnerable to the ischemic injury 

that ensues following cardiac arrest. Even brief periods 

of oxygen deprivation can trigger a cascade of events 

that lead to neuronal damage, manifesting as cognitive 

impairment, motor deficits, and even coma. In the 

aftermath of cardiac arrest, the brain faces a double-

edged sword. On one hand, it must contend with the 

direct consequences of ischemia, as cells deprived of 

oxygen and nutrients begin to malfunction and die. On 

the other hand, it must grapple with the secondary 

injury that follows, as inflammation, oxidative stress, 

and excitotoxicity wreak havoc on vulnerable neurons. 

Brain resuscitation, a cornerstone of post-cardiac 

arrest care, aims to mitigate the devastating 

consequences of ischemic injury and create an 

environment that fosters neurological recovery. This 

multifaceted approach involves a symphony of 

interventions, each targeting a specific aspect of brain 

injury. TTM, involving controlled hypothermia, has 

emerged as a cornerstone of brain resuscitation for 

patients who remain comatose after ROSC. By carefully 

lowering the body temperature, TTM induces a state of 

therapeutic hypothermia, slowing down the brain's 

metabolic rate and reducing its oxygen demand. This 

metabolic slowdown helps to limit the extent of 

secondary brain injury, as inflammation, oxidative 

stress, and excitotoxicity are attenuated. TTM also 

provides a protective effect against apoptosis, or 

programmed cell death, a process that can contribute 

to neuronal loss following ischemia. In the case study 

presented, the patient's temperature was carefully 

maintained between 32°C and 36°C for 48 hours, a 

strategy consistent with current evidence-based 
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guidelines for TTM. This targeted temperature control 

likely played a crucial role in mitigating the extent of 

brain injury and promoting neurological recovery. 

Ventilation optimization, aimed at maintaining 

adequate oxygenation and ventilation while avoiding 

hyperoxia, is another critical component of brain 

resuscitation. Oxygen, while essential for life, can also 

be a double-edged sword. Excessive oxygenation, or 

hyperoxia, can paradoxically exacerbate oxidative 

stress and inflammation, potentially worsening 

neurological injury. In the delicate balance of brain 

resuscitation, the goal is to provide sufficient oxygen to 

meet the brain's metabolic demands while avoiding the 

harmful effects of hyperoxia. This requires careful 

monitoring of the patient's arterial blood gases, 

ensuring that oxygen levels remain within a normal 

range. In the case study presented, the patient's arterial 

blood gases were closely monitored and maintained 

within a normal range, ensuring adequate oxygen 

delivery to the brain while minimizing the risk of 

hyperoxia-induced damage. This meticulous attention 

to ventilation optimization likely contributed to the 

patient's positive neurological outcome. Hemodynamic 

control, achieved by maintaining a target mean arterial 

pressure (MAP), is essential in ensuring adequate 

perfusion of vital organs, including the brain. The brain, 

with its high metabolic demands, requires a constant 

supply of oxygen and nutrients, delivered through a 

steady flow of blood. In the aftermath of cardiac arrest, 

hemodynamic instability can compromise brain 

perfusion, further exacerbating ischemic injury. 

Maintaining a target MAP helps ensure that the brain 

receives the blood flow it needs to recover and function 

optimally. In the case study presented, the patient's 

MAP was maintained between 80 and 100 mmHg, a 

range that balances the need for sufficient blood flow to 

the brain with the risk of complications associated with 

excessive blood pressure. This careful hemodynamic 

control likely played a role in the patient's neurological 

recovery. The patient's positive outcome, marked by 

significant neurological recovery and discharge home 

after 12 days, is a testament to the power of a 

multidisciplinary brain resuscitation protocol. The 

coordinated efforts of physicians, nurses, respiratory 

therapists, and other healthcare professionals ensured 

that all aspects of the patient's care were optimized, 

creating an environment that fostered brain recovery. 

This case underscores the importance of a 

comprehensive and individualized approach to brain 

resuscitation. By carefully tailoring interventions to the 

patient's specific needs and closely monitoring their 

response, healthcare providers can maximize the 

chances of neurological recovery and improve long-term 

outcomes.14-16 

The patient's ESRD status presented unique 

challenges that required careful consideration and 

management. ESRD patients are particularly 

vulnerable to fluid overload, electrolyte imbalances, and 

hemodynamic instability, all of which can significantly 

complicate post-cardiac arrest care. End-stage renal 

disease (ESRD), a condition characterized by the 

irreversible loss of kidney function, casts a long shadow 

over the lives of those it afflicts. The kidneys, essential 

for filtering waste products, regulating fluid balance, 

and maintaining electrolyte homeostasis, cease to 

function adequately in ESRD, leading to a myriad of 

health problems. ESRD patients are particularly 

vulnerable to cardiovascular complications, including 

cardiac arrest. The complex interplay of factors such as 

fluid and electrolyte imbalances, mineral bone disorder, 

and chronic inflammation contributes to the increased 

cardiovascular risk in these patients. In the aftermath 

of cardiac arrest, ESRD patients face a unique set of 

challenges that require careful management. Their 

compromised kidney function makes them particularly 

susceptible to fluid overload, electrolyte imbalances, 

and hemodynamic instability, all of which can 

significantly complicate post-cardiac arrest care. Fluid 

overload, a common complication of ESRD, occurs 

when the body retains excess fluid due to the kidneys' 

inability to excrete it effectively. Fluid accumulation in 

the lungs can impair gas exchange and lead to 

respiratory distress. Fluid overload can worsen existing 

respiratory problems or create new ones, making it 

difficult for the patient to breathe. The heart, already 

stressed by the cardiac arrest, has to work harder to 

pump the excess fluid, potentially leading to heart 

failure. In the case study presented, strict fluid 

restriction was implemented to prevent fluid overload 

and maintain a delicate fluid balance. The patient's 
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fluid intake and output were closely monitored, and her 

fluid status was regularly assessed to guide fluid 

management decisions. This meticulous attention to 

fluid balance likely played a crucial role in her recovery. 

Electrolyte imbalances, particularly hyperkalemia and 

hypocalcemia, are common in ESRD and can have 

significant effects on cardiac function. Elevated 

potassium levels can disrupt the heart's electrical 

rhythm, potentially leading to life-threatening 

arrhythmias. Low calcium levels can impair the heart's 

ability to contract effectively, compromising cardiac 

output and hemodynamic stability. In the case study 

presented, the patient's electrolyte levels were closely 

monitored and managed to prevent these 

complications. This careful attention to electrolyte 

balance likely contributed to her successful recovery. 

Sustained low-efficiency dialysis (SLED), a form of 

continuous renal replacement therapy, proved to be a 

valuable tool in managing the patient's fluid and 

electrolyte balance. SLED allows for gradual removal of 

fluid and electrolytes, minimizing hemodynamic 

fluctuations and reducing the risk of complications 

associated with rapid changes in fluid balance. SLED 

provides more precise control over fluid balance, 

allowing healthcare providers to tailor fluid removal to 

the patient's individual needs. The gentle nature of 

SLED minimizes hemodynamic instability, making it a 

safer option for critically ill patients who are more 

susceptible to fluctuations in blood pressure and heart 

rate. In the case study presented, SLED was 

instrumental in managing the patient's fluid and 

electrolyte balance, contributing to her overall stability 

and recovery.17,18 

The initiation of early rehabilitation contributed 

significantly to the patient's neurological recovery and 

functional independence. Early mobilization and 

engagement in therapeutic activities have been shown 

to enhance neuroplasticity and promote functional 

recovery after critical illness. In this case, the early 

introduction of rehabilitation likely played a role in the 

patient's ability to regain neurological function and 

achieve independence in daily activities. The patient's 

successful outcome can also be attributed to the 

multidisciplinary approach to her care. The coordinated 

efforts of physicians, nurses, respiratory therapists, 

dialysis nurses, and rehabilitation specialists ensured 

that all aspects of her complex medical condition were 

addressed. This collaborative approach is essential in 

providing holistic care for critically ill patients, 

particularly those with multiple comorbidities like 

ESRD. In the aftermath of critical illness, such as 

cardiac arrest, the body can experience a period of 

profound debility. Muscles weaken, joints stiffen, and 

neurological function may be impaired. This period of 

physical and cognitive decline can be particularly 

pronounced in patients with ESRD, who often have 

multiple comorbidities and pre-existing functional 

limitations. Early rehabilitation, introduced as soon as 

the patient is medically stable, aims to seize the window 

of opportunity for recovery. By engaging in therapeutic 

activities and exercises, patients can begin to regain 

their strength, mobility, and cognitive function. The 

brain's ability to reorganize itself and form new 

connections, known as neuroplasticity, is heightened 

during the early stages of recovery. Early rehabilitation 

can harness this neuroplasticity, promoting the 

formation of new neural pathways and facilitating the 

recovery of lost function. Early rehabilitation can help 

patients regain their independence in daily activities, 

such as walking, dressing, and eating. This improved 

functional capacity can significantly enhance their 

quality of life and reduce their dependence on others. 

Early mobilization can help prevent complications 

associated with prolonged bed rest, such as muscle 

atrophy, joint contractures, and pressure ulcers. By 

promoting faster recovery, early rehabilitation can help 

shorten hospital stays and reduce healthcare costs. In 

the case study presented, the early introduction of 

rehabilitation likely played a role in the patient's ability 

to regain neurological function and achieve 

independence in daily activities. This highlights the 

importance of incorporating rehabilitation into the care 

plan for critically ill patients, particularly those with 

ESRD. The patient's successful outcome can also be 

attributed to the multidisciplinary approach to her care. 

The coordinated efforts of physicians, nurses, 

respiratory therapists, dialysis nurses, and 

rehabilitation specialists ensured that all aspects of her 

complex medical condition were addressed. 

Multidisciplinary care, characterized by collaboration 
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and communication among healthcare professionals 

from different disciplines, is essential in providing 

holistic care for critically ill patients, particularly those 

with multiple comorbidities like ESRD. A 

multidisciplinary team can provide a comprehensive 

assessment of the patient's medical, functional, and 

psychosocial needs, ensuring that no aspect of their 

care is overlooked. Based on the comprehensive 

assessment, the multidisciplinary team can develop an 

individualized care plan that addresses the patient's 

specific needs and goals. The multidisciplinary team 

can coordinate interventions from different disciplines, 

ensuring that all aspects of the patient's care are 

aligned and work synergistically to promote recovery. 

Multidisciplinary care fosters improved communication 

among healthcare professionals, facilitating the timely 

exchange of information and ensuring that everyone is 

working towards the same goals. Patients receiving 

multidisciplinary care often report higher levels of 

satisfaction with their care, as they feel heard, 

understood, and supported by a team of professionals. 

In the case study presented, the multidisciplinary 

approach to care ensured that the patient's complex 

medical needs were met, contributing to her successful 

recovery and discharge home.19,20 

 

4. Conclusion 

This case report describes the successful post-

resuscitation care of an ESRD patient who experienced 

cardiac arrest. The patient's positive outcome can be 

attributed to several key factors, including the prompt 

initiation of CPR and ROSC, the implementation of a 

comprehensive brain resuscitation protocol, and the 

careful management of her ESRD status. The use of 

SLED proved to be a valuable tool in managing fluid and 

electrolyte balance, while early rehabilitation 

contributed to neurological recovery and functional 

independence. The multidisciplinary approach to care 

ensured that all aspects of the patient's complex 

medical condition were addressed. This case highlights 

the importance of individualized management 

strategies for ESRD patients post-cardiac arrest. The 

patient's successful recovery and discharge provide 

hope and valuable insights for the management of 

similar cases in the future. The case also emphasizes 

the importance of a multidisciplinary approach, prompt 

initiation of resuscitation efforts, and comprehensive 

post-resuscitation care tailored to the unique needs of 

ESRD patients. By sharing this case report, we aim to 

contribute to the growing body of knowledge on post-

cardiac arrest care in ESRD patients. We hope that this 

case will inspire other healthcare professionals to adopt 

a proactive and multidisciplinary approach to the care 

of these challenging patients. 
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