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Published autoresuscitation case reports with brief clinical details

The majority of the cases listed were reported as individual reports and most have been included in the three published retrospective reviews.1-3 Enough details were reported to include two further cases that occurred after withdrawal of life-sustaining therapy.4 For completeness, four case reports of autoresuscitation have been published in which the patient had a recognised reversible cause of cardiac arrest so that CPR may have been terminated prematurely in these cases.5-8 In a sense, these are not autoresuscitation since ROSC is the natural conclusion of the correct management. Current best practice would dictate that these should be treated before abandoning resuscitation. In addition, a case report describes possible fat embolism from fractured neck of femur.9 The evidence is very weak for fat embolism as the cause in this report, particularly as the patient was old and had significant chronic cardiorespiratory disease and it is more likely to have been due to air-trapping during resuscitation, as pointed out by the authors. In the summaries, Advanced Life Support (ALS) interventions refers to full resuscitative measures (i.e. chest compressions, defibrillation, drugs as required especially epinephrine, etc.). 

[bookmark: _Hlk521480662]Case reports of autoresuscitation following failed termination of CPR in acute cardiac arrest (53 articles describing 63 patients)
BLS = Basic Life Support. ALS = Advanced Life Support
· [bookmark: _Hlk530673984]69y. F. Medical history of C2 odontoid fracture with quadriplegia, recurrent urinary tract infections, and end-stage renal disease on haemodialysis presented with lethargy and a fever of 39.3°C. Whilst undergoing haemodialysis, she became bradycardic and subsequently, pulseless (PEA) arrest. Resuscitation commenced, and she went into VF and received multiple defibrillations and ALS drugs. After 25 minutes without a result, the family who were present asked the medical team to cease resuscitation efforts. There were no palpable pulses and cardiac ultrasound confirmed no heart contractions. In addition, the patient had no corneal reflexes and no spontaneous breathing. She was pronounced dead and the family gathered round to grieve. Ten minutes later, the doctors were called back as the patient had started to breathe and had a palpable carotid pulse. The patient survived to discharge but had sustained hypoxic brain damage.10 
· (3 cases reported). (1) 68y. F. Previous myocardial infarction (MI); cardiac failure; diabetes; hypertension; ventricular arrhythmias. Multiple medications. Ventricular fibrillation (VF) arrest. CPR. Return of spontaneous circulation (ROSC). Recurrent VF despite repeated defibrillation attempts and ALS drugs. Resuscitation abandoned after 75 minutes when it was felt that the VF was refractory. Patient subsequently became asystolic. Twenty minutes later, the patient was noted to be breathing and moving. ECG showed normal sinus rhythm and blood pressure was normal. Two further episodes of VF responded to defibrillation. The next day, the patient opened her eyes and was neurologically normal. Blood tests confirmed a myocardial infarction. Discharged from hospital. Died three months later in her sleep. (2). 84-year-old man. Coronary artery and peripheral vascular disease; diabetes; emphysema. Fell from his bicycle. Bystander cardiopulmonary resuscitation (CPR) started within two minutes. Emergency Medical Services (EMS) arrived five minutes later. No vital signs. VF. Full ALS care. CPR discontinued after 10 minutes when monitor showed asystole. Patient noted to be breathing in the mortuary. ECG showed normal sinus rhythm. Normal blood pressure. Patient had signs of brain damage and died 6 days later. (3). 67-year-old male. Alcoholic. Chest pain. Collapse. Bystander CPR. When EMS arrived, VF. ROSC achieved but after 20min, asystole developed, and CPR was discontinued. After ‘some minutes’, the patient started to breathe spontaneously and had a weak pulse. Hypotensive. ECG confirmed myocardial infarction. Patient survived for 15 days but had sustained hypoxic brain damage.11 
· 80y. M. Intensive Care Unit (ICU) patient with pancreatitis and sepsis. Bradycardia  asystolic arrest. CPR. ALS. Epinephrine briefly effective in ROSC. 5-10 minutes later, asystole resumed. After the third episode, it was decided to abandon resuscitation because 30 minutes of CPR had been given + patient age and co-morbidity. ECG showed asystole. No recordable blood pressure. Ventilator left running. Five minutes later, ROSC had occurred. It started as bradycardia and the blood pressure rose. However, the patient died two days later.12 
· 47y. M. Found unconscious in a public toilet. EMS arrived 3 minutes later. Time of arrest was unknown, but the patient was in PEA. CPR commenced. Full ALS care. Rhythm changed to VF (received 13 defibrillations). The VF changed to short runs of asystole. Transient ROSC occurred at 13 minutes. After 26 minutes with no response, resuscitation was abandoned. The last noted rhythm was VF. All monitors were disconnected but the tracheal tube was left in situ and the patient was placed into a body bag. Fifteen minutes after the end of resuscitation, a police officer opened the body bag to record observations of the body and noticed the patient was breathing spontaneously. Monitoring was recommenced. Normal sinus rhythm. Good blood pressure. Taken to hospital. ICU. Discharged from hospital but with severe neurological damage. Died three months later.13 
· 65y. M. Found unconscious at home. BLS for six minutes until EMS arrived. Full ALS. CPR abandoned 35 minutes after the original arrest with continuous asystole. 20 minutes later, a police officer who had been called for a post-mortem investigation found the patient slightly moving. After the recovery of cardiac rhythm, ECG showed a sinus tachycardia and the signs of a myocardial infarction. The patient never recovered consciousness and died five days later. Medical negligence due to premature termination of CPR was alleged and forensic autopsy was performed about 14 h after death.14
· 81y. F. Collapsed in the street. EMS immediately on scene. Cardiac arrest (VF). Full ALS. Asystole occurred after the second defibrillation attempt. Resuscitation was terminated after 13 minutes. “A few minutes later”, the patient was heard making noises. On examination, she had a pulse of 60 and a blood pressure of 80. The patient was taken to hospital but died 20 hours later of cardiogenic shock. Importantly, the first doctor who had intervened to assist the patient in the reported case was accused of culpable homicide for having brought forward the patient’s death due to his untimely cessation of resuscitation techniques.15
· (2 cases reported). (1). 65y. M. Out-of-hospital cardiac arrest. 35 minutes after care started, death was confirmed because of persistent cardiopulmonary arrest as shown on the ECG monitor. Twenty minutes later, a police officer in charge of the investigation found in the clinic mortuary that the patient was moving. Breathing and cardiac activity had resumed. The patient died four days later. (2). 83y. F. Collapsed at a bus stop. Bystander CPR. EMS arrived six minutes later. Transient cardiac electrical activity occurred following defibrillation lasting a few seconds. The ECG then showed asystole again. After 17 minutes, the decision was taken to terminate resuscitation. The patient was transferred by ambulance to a body holding area. On arrival there, 33 minutes had passed since the death. In the elevator to the mortuary, the two policemen notice breathing movements. After uncovering the neck, they discovered weak pulsations and a breath was heard from the endotracheal tube.16
· 67y. M. High-energy thoracic trauma. Conscious at the scene. Immobilised. Given ketamine, midazolam, phenylephrine and tranexamic acid. Ventilated by face mask for transportation to hospital. In the ED, RSI performed. Successful intubation. L thoracostomy for flail chest. BP dropped to 54 systolic with tachycardia. Catecholamine and fluids infused. PEA. CPR. Reversible causes excluded. Second chest tube inserted on the R to exclude missed injuries. Ultrasound excluded intrathoracic and abdominal bleeding. Venous blood gas showed pH 6.96. Hb 105 g/L. Mild hypothermia. Mechanical CPR used but after 30 minutes, CO2 was undetectable, the ECG was becoming increasingly abnormal and the pupils were dilated. Resuscitation was abandoned. Four minutes later, ROSC occurred. Whole body CT showed multiple fractures including ribs and scapula and a contained rupture of the ascending aorta. Hb 54. Massive transfusion. Ventricular tachycardia spontaneously reverted to sinus rhythm. Patient taken to ICU where he remained for 18 days. Discharged from hospital after 8 weeks. Five months after the accident, recovery was almost full with only seldom short memory problems.17
· (Five cases reported). (1) 97y. F. Witnessed collapse in a nursing home. Initial rhythm was asystole and remained so. BLS performed. A pharyngeal tube was used for airway management. Neither defibrillation nor epinephrine were used. Resuscitation was abandoned after 16 minutes due to continuous asystole. Three minutes later, a junctional rhythm resumed accompanied by agonal breathing and a palpable carotid pulse. This lasted for two minutes after which, the patient died. (2) 30y. F. The initial rhythm was PEA and was witnessed by EMS. The case was described as massive external bleeding, so fluid resuscitation was a priority over epinephrine administration during CPR. ALS. Ultrasound confirmed the absence of a heartbeat, so CPR was abandoned after 31 minutes although the rhythm was PEA. Six minutes later, the patient was noticed to be swallowing and had a detectable blood pressure (120/50). The ECG showed sinus rhythm 30/min and the temperature was 32.7°C. The patient was taken to hospital but died 88 minutes after ROSC had occurred. (3) 63y. M. Carbon monoxide poisoning. Unwitnessed arrest. When EMS arrived, initial rhythm was PEA. Full ALS including one shock. Resuscitation was abandoned after 12 minutes (rhythm PEA). Autoresuscitation (junctional rhythm 118/min) occurred after 3 minutes as shown by breathing, a palpable carotid pulse and capnography. BP 170/80. The patient was taken to hospital but died >26 hours later. (4) 91y. F. Witnessed collapse in a nursing home. Initial rhythm was PEA and remained so. BLS performed. An endotracheal tube was used for airway management. There was a significant amount of bleeding in the endotracheal tube (no further details given). Neither defibrillation nor epinephrine were used. Resuscitation was abandoned after 16 minutes (rhythm still PEA). Three minutes later, autoresuscitation occurred. The ECG showed sinus rhythm 45/min and there was breathing and a palpable carotid pulse. This lasted for 15 minutes after which, the patient died. (5) 61y. F. EMS-witnessed collapse due to aortic dissection. Initial ECG showed PEA. Full ALS. 3 doses of epinephrine but no defibrillation. Ultrasound confirmed the absence of a heartbeat, so CPR was abandoned after 18 minutes, although the rhythm was PEA. A norepinephrine infusion had been used during resuscitation and this was left running. Eight minutes later, breathing noticed but other movement. ECG showed a junctional rhythm (40/min). The patient died 3 minutes later.18 
· 81y. M. Permanent pacemaker. Undergoing operation for endovascular repair of a ruptured thoracic aortic aneurysm with mediastinal bleeding. Initially, the procedure went fine but when an attempt was made to remove the femoral catheter, there was profound bleeding and an exploration revealed extensive damage to the external iliac artery. IV blood /fluids and epinephrine. Ventricular complexes widened, and asystole occurred soon after, despite persistent pacemaker action. The arterial pressure tracing confirmed no cardiac output. CPR. Resuscitation attempts were abandoned 25 minutes after the blood pressure first dropped (5 minutes after asystole occurred) because of the large vascular injury, persistent asystole, patient age and the underlying disease (mediastinal haemorrhage of the thoracic aortic aneurysm). At this point the ECG only showed pacemaker activity without intrinsic cardiac activity and the arterial pressure trace was flat. The ventilator was turned off and the endotracheal tube disconnected. Two minutes later, ventricular complexes associated with pacemaker spikes were noticed on the ECG. The blood pressure returned, and the patient’s pupils narrowed. The operation to repair the surgical injury was completed and the patient taken to ICU. He was transferred to his local hospital after two weeks and to home after that. He showed no neurological deficits. He subsequently died at home a few days later (no details).19 
· 50y. M. Three-day history of abdominal pain. Previous total gastrectomy. Haematemesis. CT showed a dense lesion on the hepatic artery. Hypotensive. During oesophagoduodenoscopy, he had a very large haematemesis that led to haemorrhagic shock. Intubated. Massive transfusion (25 units packed red blood cells). Emergent angiography for diagnosis and treatment of massive upper GI bleeding. This showed a 1 cm pseudoaneurysm of the hepatic artery with massive extravasation. While attempting coil occlusion, the patient lost consciousness and had a cardiac arrest. ALS. There was no response to 30 minutes of resuscitation, so the decision was made to stop resuscitation and extubate the patient. At this time, the patient was asystolic and had no blood pressure. After 2 minutes of asystole and absent blood pressure, the ROSC occurred. He was reintubated, and the procedure was completed with the placement of a second coil which successfully stopped the bleeding from the common hepatic artery. The patient was taken to ICU where he made a full recovery. He initially had some short-term memory loss, but this was expected to resolve over time. He was discharged 11 days after the treatment and had no further bleeding. He died 8 months later from recurrent cancer.20 
· 53y. M. Attempted suicide with shotgun. Underwent extensive surgery. ICU post-op. Multiple complications and needed pharmacological cardiac support. During a surgical procedure to repair an iatrogenically-damaged femoral artery, he arrested. Full ALS instituted. After 46 minutes resuscitation, he went into asystole, so resuscitation was abandoned. Two minutes later, normal sinus rhythm resumed. Spontaneous breathing never resumed and there was evidence of hypoxic brain damage. He remained alive for 34 days.21 
· [bookmark: _Hlk535143450]36y. F. Lifelong asthmatic. Acute severe asthma unresponsive to standard medical treatment. Decision was taken to ventilate the patient. After intubation, hand ventilation was commenced at a rate of 14/min and estimated tidal volume of 6-700 ml. SpO2 initially increased but five minutes after intubation, the blood pressure was unrecordable although the carotid pulse was palpable. Two minutes later, the pulse was also not palpable. Full ALS over the next 15 minutes. Persistent PEA. No pneumothorax. 25 minutes after intubation, the situation was considered irretrievable and resuscitation attempts were abandoned. Ventilation was stopped. Three minutes later, the heart rate had increased to 115/min sinus rhythm and two minutes later, peripheral pulses were palpable. Ventilation was recommenced at a rate of fifteen breaths per minute and within fifteen seconds the carotid pulse was again impalpable. When the ventilation was reduced to 6-8/minute, with a short inspiratory phase and a prolonged expiratory phase, the pulse returned. The asthma gradually subsided but the patient had sustained severe hypoxic brain damage. By six months she was functioning independently at home with minimal persisting neurological deficit.9
· 89y. F. Significant co-morbidities including cardiac and respiratory problems. Fell and fractured her wrist and neck of femur. Bradycardia leading to asystolic cardiac arrest. ALS. Asystole persisted. Resuscitation abandoned after 18 minutes. Five minutes later, a heartbeat was noticed and two minutes after that, normal sinus rhythm resumed. Initial blood pressure was 80/50 mmHg. Seven hours later, she arrested again and died.22 
· (Two paediatric cases reported). (1). 9m. F. Found apnoeic and pulseless. Bystander CPR. EMS arrived and found pulseless narrow-complex bradycardia 24/min. Full ALS care. Vascular access via the intraosseous route. ALS care continued in the ambulance. On arrival in the ED, the patient was asystolic. ALS care was continued. Ultrasound assessment was performed after 10 minutes and demonstrated cardiac standstill, so resuscitative efforts were stopped. Within 30 seconds of stopping CPR, she had a narrow-complex tachycardia and femoral pulses were palpable. The ultrasound scan was repeated and the heart could be seen beating weakly. Transferred to PICU but shown to have severe brain injury. Life-sustaining therapies were withdrawn several days later. (2). 3y. M. Medulloblastoma. Admitted to PICU with shock and neutropenia. Developed an acute abdomen. Intubated for respiratory distress. Sepsis. Did not respond to treatment. Peritoneal and pleural effusions drained. Minutes after the chest tubes were placed, he became bradycardic, which progressed rapidly to asystole. CPR and ventilation through the endotracheal tube. PaCO2 after 4 minutes of CPR was 44 mm Hg (down from 61 mm Hg just before the arrest). 25 minutes of full ALS and aggressive fluid resuscitation. He remained asystolic. Resuscitation efforts were discontinued. Within 1 minute of stopping CPR, he developed an organized narrow complex rhythm (rate of 66 bpm) accompanied by a palpable femoral pulse and a blood pressure of 77/27 mm Hg. Unfortunately, 40 minutes after ROSC, blood pressure fell again and was unresponsive to treatment. After discussions with the family, life-sustaining therapies were withdrawn.23
· 64y M. Acute exacerbation of chronic obstructive pulmonary disease. Deteriorated. Intubated to support breathing. Shortly after this, blood pressure fell to 60 systolic. Vasopressors. IV fluids. No response. PEA. ALS commenced. No obvious reversible factors. Resuscitation abandoned after 20 minutes (rhythm not stated). Fifteen minutes later, patient was noted to have spontaneous respirations, sinus tachycardia, and a systolic blood pressure of 60 mm Hg. Transferred to ICU but died with profound hypotension in an hour despite aggressive therapy. The authors of the paper felt that rapid ventilation had allowed air trapping to occur leading to hyperinflated lungs with consequent effects on the circulation.24
· 76y. M. Chronic lung disease on a mechanical ventilator in intensive care. Bradycardia progressing to cardiac arrest. CPR. Defibrillation. Progressed to asystole despite pharmacological attempts to treat various arrhythmias. After 30 minutes CPR, resuscitation was abandoned due to continuous asystole. Five minutes later, cardiac activity was noted on the ECG accompanied by a good blood pressure and attempts to breathe. Neurological assessment identified significant hypoxic brain damage and the patient died 24 hours later.25  
· 44y. M. Collapsed in the street. Immediate bystander CPR followed by EMS. Emergency medical assistance arrived to facilitate advanced techniques. Full ALS. Mechanical CPR (LUCAS 2). Intubated and mechanically ventilated on 100% oxygen. Continuous CO2 monitoring and repeated evaluation by ultrasound and echocardiography. ECG showed intermittent VF which responded to defibrillation. After 80 minutes, there was persistent PEA 25/minute despite the administration of inotropes. Pupils were fixed and dilated. Ventricular akinesia was demonstrated. Around that time, there was a precipitous fall in end-tidal CO2. A team decision was taken to discontinue CPR. The ECG monitor was left running, which is current practice in Germany in the presence of persistent PEA. The ventilator was disconnected from the endotracheal tube, and the tube left in place. Five minutes after withdrawal of all supportive measures, audible breathing resumed. A bradycardic pulse became palpable (carotid) and QRS-complexes increased in frequency and appeared increasingly narrow. Capnometry showed a spontaneous increase of end-tidal CO2 to 30 mmHg. Focused cardiac ultrasound showed coordinated ventricular activity with reduced ventricular output. Catecholamine support was restarted. The patient was ventilated and targeted temperature management initiated. Shortly after he had a systolic blood pressure of 130 mmHg, an end-tidal CO2 of 35 mmHg and a peripheral SpO2 of 99 % on 50% oxygen. 0.5. The ECG became normal and the pupils started reacting. The authors felt that the rapid decline in end-tidal partial pressure of carbon dioxide supports the hypothesis of increased intrathoracic pressure. The patient was taken to hospital where he had further resuscitation. However, a CT scan showed severe neurological damage and so had palliative care only.26
· 87y. F. Asthma. Collapsed on the ward. BLS started immediately. ALS confirmed VF arrest. ETT. Defibrillation attempt. Asystole. Escalating doses of epinephrine totalling 10 mg. Fine VF resumed. A second shock caused ROSC. The pulse became weaker. Wide complexes (no mention of asystole). Second attempt at escalating dose of epinephrine (10 mg) failed. After 15 minutes ALS, resuscitation was abandoned. The ETT was removed and the patient was immediately noted to be gasping. Palpable pulse and blood pressure of ≈120. Aspirated gastric contents. Patient taken to ICU and ventilated. Opened her eyes spontaneously but no other responses. Died 12 days after original arrest.27 
· [bookmark: _Hlk515373936]63y. F. Multiple severe medical problems including COPD and chronic renal failure and digoxin toxicity. Haemodialysis. VF arrest 50 minutes after starting dialysis. ALS. During CPR, it was noted that manual ventilation was difficult. Asystole occurred after two cycles of ALS in which VF was present. The asystole persisted for two minutes after which time, resuscitation was stopped after a total of 12 minutes based on no response to resuscitation and very poor prognosis from underlying disease. Three minutes later, while the ECG leads were still connected, ROSC occurred with palpable blood pressure. Patient had normal mental function but died 12 days later from sepsis. The authors accept that transient asystole can occur immediately after defibrillation.5 
· 59y. F. Known ischaemic heart disease. Chest pain. Dyspnoea. Acute myocardial infarction with left ventricular failure. Witnessed PEA arrest. In-hospital BLS and ALS. After six loops of ALS (≈12 minutes) with 1 mg epinephrine administered in each loop, a 5mg dose of epinephrine was administered. Resuscitation terminated 3 minutes later when no response. The rhythm at TOR is not stated but might have still been PEA as there is no mention that the rhythm had changed. Ventilation stopped. Two minutes later, the patient was observed to be making respiratory efforts. ECG showed narrow complex tachycardia, initially with a good blood pressure. However, the patient deteriorated and died 30 minutes later. The author felt that restoration of the circulation might have been due to delayed delivery of epinephrine to the heart.28
· 84y. M. Previous history of major cardiovascular disease and mild dementia. Witnessed arrest. No bystander CPR but Mobile Emergency Care Unit arrived within four minutes. Full ALS care provided. Resuscitation was abandoned after 15 minutes of refractory VF. Five minutes after cessation of treatment, spontaneous, normal breathing recurred. The blood pressure was 120/84mmHg and the pulse regular. ECG, echocardiography and subsequent CT were unchanged from prior examinations. The patient was discharged on day 17, having reached his previous level of mental and cardiorespiratory capacity. After 1 year, the patient was doing well except for minor cognitive deficits.29
· 67y. M. Severe concurrent cardiovascular, respiratory, and renal disease. Witnessed arrest. Immediate bystander CPR. EMS on-site within 3 minutes. VF. ALS. 20 defibrillations delivered. 50 minutes after the arrest, he arrived at hospital still in VF. This changed to PEA after a further defibrillation. Resuscitation was abandoned 55 minutes after the arrest. The monitors were turned off. Two minutes later, slow agonal breathing was observed, and five minutes later a very faint central pulse was detected. Because of severe comorbidities, the decision was taken to just deliver palliative care. The patient regained consciousness and one hour later, he blinked and squeezed hands on command and three hours later he sat up in his bed and had some soup. However, he died 22 hours later.30 
· 27y. M. Known heroin and cocaine user. Collapsed after injecting drugs intravenously. EMS called. He recovered consciousness after IV and IM naloxone and walked to the ambulance. However, his breathing rate decreased during transport and he had a cardiorespiratory arrest. BLS commenced. In hospital, he was in asystole and remained so despite 25 minutes of ALS. The decision to discontinue resuscitation was taken after 25 minutes of timed resuscitation when the patient was still asystolic and pulseless with no respiratory effort. The time of death was noted verbally. About 1 minute later, a rhythm was seen on the monitor and the radial pulse was palpable. The first systolic blood pressure recorded was 140. Assisted ventilation was restarted and the patient was transferred to ICU. Although he had complications following the arrest, he was discharged after 18 days having made a full recovery.31 
· 21y. M. Duchenne muscular dystrophy with cardiomyopathy. ICU for respiratory problems. Asystolic arrest that did not respond to 30 minutes ALS. Five minutes after cessation of CPR, the ECG still showed asystole. However, 5 minutes later (10 minutes after cessation of resuscitation), normal sinus rhythm with a palpable pulse was noted, and the patient was reintubated. Sixty days after admission, the patient was discharged from hospital with complete neurological recovery.32
· 80y. M. History of cardiovascular disease. Admitted with severe pulmonary oedema. Shortly after, cardiac arrest occurred. Full ALS commenced. After 20 minutes, there was no pulse, spontaneous breathing, or cardiac activity and the pupils were dilated and unresponsive. CPR was discontinued. Five minutes later, a nurse noticed some breathing movements although the ECG monitor, which was still connected, showed asystole. CPR and ventilation were restarted for a few seconds after which, a pulse returned, and the heart was in sinus rhythm. ICU. Treated for cardiac failure secondary to myocardial infarction. A few hours later, the patient had fully regained consciousness. He was ventilated for 30 days because of a chest infection and was discharged home five days later, fully able to care for himself.33 
· 83y. M. Ischaemic cardiomyopathy and atrial fibrillation. Admitted with increasing dyspnoea. Bradycardia (ECG monitor) led to a witnessed cardiac arrest. ALS and attempted external pacing failed. Blood gases showed a metabolic acidosis, advanced renal failure and hyperkalaemia (9.4 mmol/L). Appropriate treatment for hyperkalaemia was instituted. Internal pacing was also attempted but failed. After 60 minutes, there was still no response (ECG rhythm not stated) and resuscitation was abandoned. 7 minutes later, a pulse was detected by the pulse oximeter. The patient went on to make a full recovery 24 hours later.6 
· 10y. F. Multiple congenital neurological conditions. Tracheostomy and home ventilation. At 03:30 the patient’s respiratory alarm sounded. Patient pale and unresponsive. EMS arrived. Asystole. ALS. PEA emerged. Transported to hospital. Further ALS. VT/VF treated with defibrillation. PEA returned. After 40 minutes, further resuscitation was stopped, and death declared at 4:17 a.m. At 4:19 a.m., the bedside nurse was removing the patient’s monitor leads when a palpable pulse was noticed. Blood pressure 79/46. Additional epinephrine followed by an infusion was administered, with increase in heart rate from 85 to 110 bpm and blood pressure 114/63 mm Hg. Patient transferred to ICU. Neurologic exam revealed fixed, dilated pupils and the absence of brain stem reflexes. After discussion with the patient’s mother, the decision was made to withdraw care.34
· 70y. M. Chronic renal failure. Developed a wide-complex bradycardia due to hyperkalaemia (potassium 8.5 mmol/L). This became pulseless (rate 25/min). Full ALS care. Calcium gluconate. Then pulseless VT. Dextrose and insulin, defibrillation and other drugs to attempt to terminate the abnormal rhythm. Ten minutes after CPR was started, PEA which degenerated to asystole. This persisted despite multiple attempts, including pacing, to re-establish a rhythm. Resuscitation was terminated. ROSC occurred 8 minutes later. Although technically a reversible cause, the authors have suggested this was autoresuscitation because there was a lag between the administration of appropriate treatment and the response. Discharged neurologically intact 3 weeks later.7 
· (2 cases reported). (1). 66y. M. Brought into the Emergency Department in cardiac arrest following myocardial infarction. After 30 minutes resuscitation, still in refractory VF. CPR terminated but mechanical ventilator left running. Moments later, ROSC occurred without any further interventions. Patient made a good recovery but was left with a left hemiparesis. (2). 71y. M. Admitted with severe anaemia. Cardiac arrest on the ward. Team arrived and found the patient in VF. Repeated defibrillation attempts. 35 minutes later, the ECG showed asystole and resuscitation was abandoned. Moments later, the patient was noticed to be gasping and was in a normal rhythm with an effective cardiac output. Patient made a full recovery. The authors point out that transient asystole can occur after a defibrillation and may last for some time. Therefore, this is not a reason to terminated CPR at that stage.35 
· 94y. F. Undergoing emergency laparotomy for perforated duodenal ulcer. Sudden haemorrhage (estimated 1500 ml). Transfused. At the end of the operation, QRS amplitude increased accompanied by bradycardia. Degenerated into PEA. CPR. ALS. PEA persisted (rate 35/min). Reversible causes were excluded. Resuscitation abandoned after 40 minutes. Ventilator disconnected but endotracheal tube left in place and ECG and arterial pressure monitor left attached. After 2 -3 minutes, the heart rhythm restarted spontaneously, and arterial pressure waves reappeared on the monitor. The patient progressed well for 72 hours, after which she developed septic shock and multi-organ failure and died 18 days later.36
· 11m. F. Complicated medical history including hypoxic encephalopathy, seizures, and cardiomyopathy with atrioventricular block (types I and II). Admitted to hospital for investigations. Noticed to have a baseline bradycardia (for a child) of 50-70/min with occasional drops to 20/min triggered by a nasogastric tube. The heart rate returned to normal when the tube was removed. The next day, the tube was replaced to allow medication to be given. The patient’s heart-rate monitor alarmed and she was found to in asystole, possibly triggered by a seizure. BLS was effective. While being transferred to PICU, another seizure again caused slowing of the heart rate slowed leading on to asystole. In PICU, the child was intubated and put on a ventilator. She continued to have recurrent episodes of haemodynamic instability associated with various arrhythmias. Brief periods of CPR were required on several occasions to re-establish a perfusing rhythm. This repeatedly degraded into a bradyarrhythmia or non-perfusing tachyarrhythmia. Despite several different cardiac drugs, the bradycardia progressed (10-20/min). Because of the poor prognosis, CPR was not instituted, and the patient became asystolic for >2 minutes, after which point, she was declared dead. The ventilator was left running (reason not stated). Fifteen minutes later, while removing the endotracheal tube, the patient was noted to have a gag reflex. Oxygen was administered and the heart rate monitor, which had been disconnected after diagnosis of death, showed 40/min. She started to cry and opened her eyes spontaneously. Full care was re-instituted. She remained in PICU for a month and was gradually weaned off all cardiac pharmacological support. She died 6 weeks later from progressive cardiomyopathy.37 
· 65y. M. Found unconscious at home. Brought into hospital. In the ED, cardiac arrest confirmed. ALS. Intubated. VF/VT at times. After 55 minutes, persistent asystole and the patient was pronounced dead. Resuscitation was stopped, and the monitors turned off. 40 minutes after resuscitation had been stopped, the patient was noticed to be breathing. Reintubated. Good blood pressure. ECG confirmed myocardial infarction. Post resuscitation, the patient was maintained on mechanical ventilation for 13 days in the ICU. He was gradually weaned off inotropes. He developed acute kidney injury requiring renal replacement therapy. The patient’s GCS level remained very low (≈3) always and CT brain imaging, which was initially normal on Day 1, subsequently showed features of hypoxic ischaemic encephalopathy and bleeding. The patient deteriorated and was pronounced dead on Day 13 after admission.38
· 63y. M. Found in his unheated house. Speech disorder and left hemiparesis. GCS 14. BP 115/71. Walked to the ambulance and had a VF arrest. Full ALS including large doses of epinephrine (22 mg). Resuscitation terminated after 70 minutes due to refractory asystole. ROSC noticed to have occurred 10 minutes later. In hospital, the patient was noted to have severe hypothermia (23C). The patient’s temperature was unknown at the time of the arrest. Full recovery.8 
· 35y. Normothermic cardiac arrest following myocardial infarction. Full ALS including 60 mg epinephrine. Resuscitation terminated after 88 minutes CPR (rhythm not stated). “Shortly afterwards”, ROSC occurred, and the patient was transferred to ICU. Fifty minutes later, a further arrest occurred. CPR continued for a further 30 minutes but unsuccessful.39 
· 83y. M. COPD with respiratory difficulties. Concurrent medical problems included cirrhosis with portal hypertension. Cardiac arrest 10 years previously. Weak signs of life when EMS arrived. Intubation triggered severe bronchospasm followed by cardiac arrest. Sequence of cardiac rhythms including VF and pulseless VT. Full ALS care. After 90 minutes, refractory asystole so resuscitation abandoned. Ten minutes later, with the patient now extubated, ROSC occurred. The patient was re-intubated and transferred to hospital. He died 12 days later, in hospital, of pneumonia due to aspiration of microorganisms after the first cardiac arrest.40 
· 85y. F. Acute onset of dyspnoea. Previous history of coronary artery disease and cardiac failure. When EMS arrived, she was gasping and had a GCS 3 and non-reacting pupils. Immediate BLS. Initial ECG showed broad complex bradycardia (31/min) with no palpable pulse. This changed to VT which changed to VF. ALS. Intermittent periods of asystole which became continuous after the third shock. Resuscitation was terminated 14 minutes after this because of persistent asystole. Two minutes later, whilst the chest was being auscultated, breathing movements were noticed followed by a palpable femoral pulse. ECG showed a rate of 90/minute. Ten minutes later, the complexes again became wide and asystole resumed. The patient died 25 minutes after signs of life had returned.41 
· 62y. M. History of complete heart block and implanted pacemaker. Soon after admission to ICU for sudden loss of consciousness, the patient had a VF arrest. Full ALS care including multiple doses of epinephrine and defibrillation attempts. The predominant rhythm was VF with uncaptured pacemaker spikes. This degenerated into an idioventricular rhythm with uncaptured pacemaker spikes. Resuscitation was terminated after 10 minutes of sustained pulseless idioventricular rhythm (40 minutes total resuscitation time). Ventilation was continued until the pacemaker could be deactivated. Five minutes after termination of resuscitation, a spontaneous circulation resumed 55-75/min. Pacemaker spikes were seen without capture occurring. This lasted for 34 minutes at which point, circulation ceased. The pacemaker was deactivated 2 hours later without further resumption of cardiac activity having occurred.42
· 55y. M. Obese. Witnessed collapse. No bystander CPR. EMS arrived in five minutes. BLS. Full ALS when the doctor arrived. Multiple defibrillation attempts and epinephrine. Sodium bicarbonate was also administered. Mechanical CPR. Transthoracic external pacing was attempted at 17 minutes after the start of CPR when the rhythm had changed to asystole with occasional broad complex beats (≈22 minutes after arrest). Resuscitation attempts were abandoned 35 minutes after the witnessed collapse (30 minutes after the start of CPR). The ECG monitor was left running. Seven minutes after resuscitation was discontinued, ROSC occurred and there was a palpable radial pulse. The dilated pupils narrowed. The patient was admitted to ICU where it was found that he had significant co-morbidity including probable renal impairment. The latter led the authors to speculate that this might have been a hyperkalaemic arrest and the bicarbonate had been beneficial. A serum potassium after ROSC was 5.7 mmol/l. An ECG and blood tests did not show that a myocardial infarction had occurred. The patient died three days later from profound cerebral oedema.43 
· (2 cases reported). (1) 63y. F. History of paroxysmal atrial fibrillation, COPD, Crohn’s disease, and hypothyroidism caused by amiodarone. Long-term medication for these conditions. History of increasing dyspnoea not related to her chronic chest problems and R heart failure. EMS called. SpO2 82% on oxygen. Sudden bradycardia and loss of consciousness. No response to atropine or isoproterenol. Rapid deterioration to asystole. CPR and ALS but no response. Resuscitation abandoned after 40 minutes because of persistent asystole. The family were informed. 10 minutes later, a carotid pulse was noticed. BP 105/60. ECG sinus rhythm 50/min. No further treatment was given, and the rhythm degenerated back to asystole a few minutes later and the patient died. (2) 78y. F. Five minutes chest pain followed by witnessed cardiac arrest. Previous medical problems included COPD, renal carcinoma, and chronic renal failure. No bystander CPR. EMS arrived 15 minutes later. ALS. Because of the history of chronic renal failure, calcium chloride was also given in case hyperkalaemia was present. 41 minutes after resuscitation started, the patient was in asystole and the decision was taken to terminate resuscitation. Whilst the family were being informed, a nurse noticed breathing movements two minutes after extubation. These increased and a pulse became palpable. This continued for about 15 minutes and then faded over five minutes. Resuscitation attempts were not resumed.44 
· 51y. M. Collapsed at an ophthalmology clinic due to myocardial infarction. Soon went on to have a cardiac arrest. ALS. CPR continued for 60 minutes during which the patient received 26 defibrillations, 39 mg epinephrine and other ALS drugs. Resuscitation was terminated at 61 minutes for persistent asystole. 3-4 minutes later, breathing movements were noticed and a carotid pulse was palpable. The patient was transferred to ICU and continued to improve. After a period in rehabilitation, the patient was discharged home after 15 days having made a good recovery. 9 months later, he had residual amnesia and numbness in the R arm but was otherwise well.45 
· 78y. M. Found on floor in his apartment. He had probably lying there already for >24 hours. He was still breathing and was initially rousable. EMS called. When they arrived, there was possibly a weak pulse and GCS 3. Ventilated using a self-inflating bag. Blood pressure unrecordable and one pupil dilated (the other eye had been enucleated). ECG showed asystole. ALS commenced. ECG remained predominantly asystole with occasional wide-complex bradycardia (agonal rhythm). Defibrillation was attempted. Epinephrine. Resuscitation was abandoned 31 minutes after the start for persistent asystole. Death was declared. Three hours 40 min later, the patient had signs of life noticed by the undertaker. EMS called and found sinus rhythm 50/min, BP 90 mmHg systolic, respiratory rate 10/min, SpO2 84%. No response (GCS 3). Patient taken to hospital but died 19 hours after the initial arrest.46 
· 85y. M. Previous history of aortic valve replacement and permanent pacemaker for bradyarrhythmia. Found collapsed at home. Initially no signs of life. Resuscitation started, and the patient stabilised and taken to hospital where he was found do have a ruptured abdominal aortic aneurysm. The patient was taken for operation where he was also found to have infarcted bowel. Anaesthesia included inotropic support. During mobilisation of the bowel, the blood pressure fell. Suddenly there was a marked broadening of the ventricular complexes and the heart stopped capturing the pacemaker pulses. Arterial blood pressure was no longer measurable at this time and the end-tidal carbon dioxide fell. Because of the history and clinical findings, the decision was taken not to start CPR. Ventilation was disconnected while leaving the endotracheal tube in place, catecholamine therapy stopped, and abdomen closure started. The monitors were left running which showed pacemaker pulses only. Six minutes after the cardiac arrest, ROSC occurred with measurable arterial blood pressure (100/60 mmHg) and peripheral oxygen saturation of 92%. Blood results were not significantly abnormal. The operation resumed and afterwards, the patient was taken to ICU. The patient did open his eyes but had features of a vegetative state. Because of this and the rest of the history, treatment was withdrawn, and the patient died two days later.47 
· 69y. M. Alzheimer's. Brought to hospital by his relatives suffering from a respiratory complaint. They arrived at the Emergency Room at 10:20. Cardiac arrest on arrival. ALS. At 11:00 resuscitation attempts were abandoned due to refractory asystole. The patient was taken to the morgue. At 14:00, the relatives were visiting the body and noticed he was breathing. The medical team attended and confirmed that the patient was alive. Admitted to ICU at 14:30. The patient remained unconscious. Atrial fibrillation 82/min, blood pressure 75/55 mmHg. Bronchopneumonia. Mechanical ventilation. Inotropes. CT showed hypoxic brain damage. The patient slowly deteriorated and arrested again on 10th day. Resuscitation attempts were unsuccessful.48 
· 54y. F. Out-of-hospital cardiac arrest. BLS on scene. Admitted to hospital 30 minutes later. ALS in hospital. After 20 minutes resuscitation in hospital, PEA thought to be due to profound acidosis (pH 6.54; pCO2 11.2; Base Excess -36.7). This situation was thought not to be survivable, so resuscitation stopped. A few seconds later, pulse and breathing restarted. Severe hypotension persisted (mean arterial pressure <45 mm HG) and was treated with vasopressors. After >210 mins, the haemodynamic conditions spontaneously improved and the patient woke up without any signs of hypoxic encephalopathy. The patient had a very stormy and protracted post-arrest stay in ICU and was eventually discharged from hospital after 93 days having made a full recovery.49 
· 46y. m. Diabetic. Witnessed out-of-hospital VF arrest. Immediate ALS. Resuscitation efforts were continued for 30 minutes. ROSC. Patient taken to hospital. On arrival, ECG showed a junctional rhythm that changed to asystole soon after. ALS resumed for 30 minutes. Bedside ultrasound revealed asystole. The patient was pronounced dead. One hour later, the patient was seen to move spontaneously. ROSC had occurred (pulse 92/min; BP 115/80). The patient was awake and obeyed simple commands. ECG showed acute myocardial infarction. PCI with stents. Chest X ray showed right-sided pneumothorax occupying 50% of the lung volume with multiple rib fractures. A chest tube thoracostomy. Despite maximal ventilation, the patient’s oxygenation continued to decline, and cardiogenic shock developed. Despite aggressive resuscitation, the patient’s cardiopulmonary status continued to decline until he became asystolic. Resuscitation was continued for 45 minutes but asystole persisted, and the patient was pronounced dead.50 
· 18m. M. Unexplained collapse at home. CPR started at the scene and continued by paramedic and later, hospital staff. Standard ALS management. After 10 cycles of CPR in hospital with 5 doses of intravenous epinephrine, CPR was ceased with the agreement of the entire resuscitation team. Echocardiography was not performed during the resuscitation. There was no sign of life, no palpable pulse (carotid or femoral), no response to painful stimulus, and no pupillary response to light. After stopping resuscitation, the medical team left the room, leaving the family and staff with the patient. The monitors were turned off. The parents noted a small movement approximately 6 minutes later. A further movement was noted prompting a reassessment at which time a pulse was palpable. The team was recalled, resuscitation recommenced with the patient in sinus at a rate of 70 beats per minute. The patient was transferred to the paediatric intensive care unit. The patient survived, but with significant cerebral impairment that had not improved by 1 year.51
· 83y. F. Admitted to hospital for investigation of tiredness. Hypertension and atrial fibrillation. VF arrest. ALS. Resuscitation discontinued after 15 minutes due to asystole and poor general condition of the patient. There were no signs of life. 10 minutes later, spontaneous breathing was noted. ECG showed sinus rhythm. The patient did not recover consciousness. Two hours later, she had a further cardiac arrest. Resuscitation was not attempted.52 
· 25y. F. Laparoscopic cholecystectomy. During insufflation of CO2, end tidal CO2 concentration (EtCO2) started to gradually fall. Heart rate fell from 90 to 50 and SpO2 fell from 100% to 70%. Insufflation stopped. NIBP 56/28. Manual ventilation on 100% oxygen. Inhalational anaesthetic stopped. VF arrest. CO2 embolism was suspected. ALS (defibrillation; 4 x 1 mg epinephrine). After 40 minutes, resuscitation was abandoned (cardiac rhythm not stated). 5-7 minutes after discontinuation of CPR, the ECG on monitor showed an idioventricular rhythm (no palpable pulse) and 5 minutes later, SR at a rate of 96/minutes. The heart sounds were confirmed, and a low volume carotid pulse was palpable. NIBP 60/32 mmHg. IV fluids and inotropes. Pulse oximeter reading appeared on the monitor. Blood pressure continued 70-80 mmHg systolic. Patient transferred to ICU for mechanical ventilation. Inotropes continued. GCS 3. Arterial blood gas analysis showed severe metabolic acidosis and hypoxia. Therapeutic hypothermia was induced. After 4 hours the patient again arrested and could not be revived.53
· 66y. M. Leaking abdominal aortic aneurysm. Emergency operation. Long-standing chronic illness. Uneventful induction of anaesthesia. Operation started. The aorta was cross clamped. The blood pressure rose and a few minutes later, VT degenerated to VF. ALS for 17 minutes. However, rhythm degenerated to asystole. End-tidal CO2 fell, and pupils were widely dilated. Resuscitation was abandoned 18 minutes after the transition to VT. Medication, ventilation and monitoring were stopped. The surgeon stayed in the OR to demonstrate the anatomy to medical students. Ten minutes after abandoning resuscitation and declaring death, the surgeon announced he could feel a pulse in the proximal aorta. Ventilation recommenced. ECG showed SR, 90/min. Blood pressure 90. The operation resumed although the expected neurological outcome was bad. Ventilated on ICU post-op. Discharged home 13 days later. Full recovery.54 
· 67y. F. Undergoing an endovascular operation for a thoracic aortic aneurysm. During the procedure, she had a VF arrest. ALS, including several doses of epinephrine and several defibrillations. The patient responded transiently but then re-arrested several times ultimately ending in refractory asystole. Five minutes later, a regular rhythm was noted on the ECG monitor, which had not been removed. The pulse was palpable, and the systolic blood pressure was 90. Therapy was resumed. The operation was abandoned, and emergency coronary angiography showed the cause of the arrest was a myocardial infarction. The patient underwent successful stenting of the affected vessel. By day 3, she had a normal pulse and blood pressure and was mentally normal. Unfortunately, on day 9, she died from complications of a pulmonary embolus.55 
· 75y. M. Chronic cardiac failure. Possible acute rupture of the pulmonary artery during an investigative procedure. Cardiac arrest whilst being prepared for surgery. No response to ALS measures and the patient became asystolic. Resuscitation was terminated after 23 minutes. Five minutes later, he was noted to have a palpable femoral pulse. ECG showed sinus rhythm. CPR was resumed, and the patient taken to the intensive care unit. Though haemodynamic stability was obtained, no significant neurologic recovery was observed. All support was discontinued several days after the event and the patient died.56 
· 66y. M. Chest pain. Prehospital VF arrest. Standard ALS management. One transient episode of ROSC followed by refractory VF. Arrived at hospital 18 minutes after the arrest. The patient remained unresponsive to further pharmacological attempts to terminate the VF. He was obviously deteriorating so resuscitation was abandoned 45 minutes after the original arrest and the relatives informed. The patient was noted to have developed PEA but from the report, this wasn’t acted on. He then started to take some breaths, though still had no palpable pulse. Over the next five minutes, the respiratory rate started to rise and shortly after, a carotid pulse became palpable. A 12-lead ECG confirmed a myocardial infarction. He was treated by the cardiologists (stent) and taken to intensive care. He was discharged from hospital nine days later having made a full recovery.57 

Case reports of autoresuscitation when outcome not stated
· 93y. F. Septic shock and renal failure secondary to superior mesenteric embolism. Cardiac arrest developed 15 min after induction of anaesthesia. CPR started but was stopped after 6 min due to asystole despite a norepinephrine infusion in a severely ill 93-year-old. Ventilation was stopped. Five minutes after she was announced dead, cardiac activity was noticed on the monitor, which was still connected. The circuit was reconnected, and mechanical ventilation was started again. The authors felt that the cause of the cardiac arrest was positive pressure ventilation in the presence of decompensated septic shock. Terminating resuscitation efforts led to cessation of positive pressure ventilation and resumption of cardiovascular activity.58 
· 40y. M. Presented at the ED with cardiac chest pain. VF arrest on route to the PCI centre. ALS. Refractory VF. Resuscitation attempts continued for 45 minutes by which time, the rhythm had deteriorated to asystole. Resuscitation was discontinued. The patient was extubated but continued to make agonal breaths (not stated how long this continued). 30 minutes later, the patient was making good respiratory efforts and started moving and localising to pain. Thrombolysis, re-intubation, and admission to ICU. The final outcome is not discussed in the report.59 

Case reports of autoresuscitation when no resuscitation was attempted
· 52y. F. Attempted suicide by drug overdose. No signs of life when the EMS arrived at 10:00. An ECG was not done. 21 minutes later, the undertaker was attending to the body when he noticed breathing movements. The patient was immediately intubated and taken to hospital where she made a full recovery, other than femoral nerve palsy, probably related to the position she was lying in for a prolonged period.60
· 97y. M. Significant comorbidity. Atrial fibrillation with ventricular ectopics changed to VT, VF and then asystole for 9 seconds. The patient had a DNAR order, so no resuscitation was attempted. ROSC occurred spontaneously, and he woke up 2 minutes later. He subsequently died 20 hours later from his other illnesses. The ECG changes were captured and are displayed in the case report. It clearly shows asystole with resumption of a cardiac rhythm.61

Case report of autoresuscitation where PEA was caused by excessive ventilation and ROSC occurred after cessation of ventilation
· The authors wrote a letter about the importance of auto-PEEP due to excessive ventilation can cause PEA. In a review of PEA arrests at their institution, they reported three cases in which auto-PEEP is thought to have caused PEA and there was unexpected ROSC after discontinuation of ventilation because of the termination of resuscitative efforts. They did not provide any further information about these cases.62

Case reports of autoresuscitation following failed withdrawal of life-sustaining therapy where details are available
· (2 cases reported) (1). Age 40-50. M. Extensive traumatic spinal, chest, abdominal and pelvic injuries. Withdrawal of life-sustaining therapy (WLST) prior to possible organ donation after 12 days in ICU. At five minutes and 47 seconds, ECG and arterial pulsation ceased. One minute and 42 seconds later, ECG and arterial pulsation returned for a further one minute and 48 seconds before permanently stopping. (2) 57y. F. End-stage pulmonary fibrosis who had been ventilated in ICU for 21 days. WLST prior to possible organ donation. Six minutes later, transducer signal alarms indicated a loss of invasive arterial monitoring due to equipment failure. After this no arterial waveform analysis could be obtained. ECG activity ceased at eight minutes. After an absence of three minutes, ECG activity returned for three minutes before permanently stopping.4
· Aggregated data were presented for four cases where arterial blood pressure resumed following cessation of life-sustaining measures. The longest period of cessation of arterial blood pressure before resumption was 89 seconds. The duration of resumed activity ranged from 1 to 172 seconds. Measurable values for systolic and diastolic pressures during resumption were recorded for one adult subject and ranged from 12-27 mm Hg for systolic and from 11-15 mm Hg for diastolic.63 

Reports indicating that autoresuscitation occurred, but no patient data is available
· Five cases of autoresuscitation were reported to the UK National Reporting and Learning System between 2009 and 2011 where the patient’s family was prematurely informed of the patient’s death after CPR efforts were stopped but the patient survived for a few more hours.64 As full clinical data is not available, these cases have not been included in the list above. Through clinical contacts, the National Patient Safety Agency (NPSA) is aware of five additional cases.65 Importantly, in these incidents, the problems appear to have arisen not because a five-minute observation period is too short but because staff wanted to break the news of the patient’s death to the patient’s family as soon as possible, and therefore spoke to the family in advance of carrying out formal procedures for confirming death. 
· Five cases of autoresuscitation were reported in a review published in 1991.66 Unfortunately, the full text is not available, however, the English abstract indicates the nature of what happened. “In Norway, death is defined as total and irreversible damage of the whole central nervous system. This means that the time of death is some minutes after circulatory arrest. The time lapse may vary from about five minutes up to 45 minutes, depending on the temperature in the brain when the circulation ceased. Five cases of spontaneous circulation after cessation of resuscitation are described. All the patients had asystole, diagnosed on ECG by anaesthesiologists. The resuscitation had lasted for 30 minutes when the crew of the ambulance, which included a doctor, gave up. Two of the patients left the hospital alive, three died after some hours. One of the patients had no cerebral sequelae, the other developed dementia. Circulation may also start spontaneously after the doctor has diagnosed circulatory arrest in patients suffering from suffocation and exsanguination”.
· [bookmark: _Hlk531514149]In a retrospective study of non-heart-beating organ donors, three of 31 patients who were being transported to a transplant centre for kidney donation on mechanical CPR regained spontaneous circulation. One made a full recovery (no further details published).67
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