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First aid and monitoring of a patient with recurrent cardiac arrest

successfully rescued by extracorporeal membrane oxygenation
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[ Abstract 1 Cardiopulmonary resuscitation (CPR), which refers to the implementation of arteriovenous
extracorporeal membrane oxygenation (VA-ECMO)to provide temporary circulation and oxygenation support
to patients who have used traditional CPR without restoring spontaneous heart rate, or who have suffered
repeated cardiac arrest without maintaining spontaneous heart rate, under the premise that the underlying,
reversible etiology can be removed. After ECPR in this patient with cardiac arrest, the patient was discharged
from the hospital with an uneventful recovery, including the care of anticoagulation with eCom and bleeding,
the care of brain protection with hypothermia after CPR, the care of volume management, the monitoring and
nursing of complications, and the early rehabilitation care of the neurological system.
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Extracorporeal cardiopulmonary resuscitation (ECCPR)is a technology that, on the premise that the potential
and reversible causes can be removed, can implement extracorporeal membrane oxygenation of arterial and
venous blood to provide temporary circulatory and oxygenation support for patients who have used traditional
cardiopulmonary resuscitation to recover their autonomic heart rate, or can not maintain their autonomic heart
rate due to repeated cardiac arrest. According to the data, the recovery rate of autonomic circulation in patients
with cardiac arrest treated by extracorporeal cardiopulmonary resuscitation (ECPR)can be as high as 95%, and
the survival rate can reach 27. 6%~50%[1-4]. On May 30, 2022, our hospital admitted a patient with cardiac
arrest who underwent emergency ECPR. After active treatment and careful care, he was successfully treated.
This case provides a case for future clinical practice to exchange nursing experience, so that similar patients can
get better nursing treatment. Now the patient's nursing experience is reported as follows.

1 Clinical data

The patient was a 44-year-old male who suffered from repeated ventricular fibrillation due to"chest pain for 4
hours and sudden cardiac arrest for 3 hours". The emergency rescue room was given electric defibrillation for
10 times and continuous cardiopulmonary resuscitation. The intensive care department was requested to consult
the emergency ECPR operation and VA-ECMO treatment. The patient's heart rate and spontaneous respiration
recovered about 10 minutes after the operation, and was still in deep coma. The ECG monitoring showed that
the heart rate was 90 times/minute and the blood oxygen saturation was 100%. Therefore, the patient was
transferred to our department for further treatment. Admission diagnosis: cardiac arrest, ventricular fibrillation,

acute myocardial infarction?Cardiogenic shock, respiratory failure, acute renal failure;Ischemic hypoxic
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encephalopathy after cardiopulmonary resuscitation;Hypertension grade 2 very high risk group;After kidney
stone surgery. When the patient entered the department, he was in a coma, his pupils dilated on both sides, his
light reflex disappeared, his heart rate was 93 times/minute, his blood oxygen saturation was 93%, and his body
temperature was 36. 3°C;Endotracheal intubation ventilator-assisted breathing, ventilator mode SIMV, inhaled
oxygen concentration 35%, set tidal volume 300ml, pressure support 15¢cmH20, positive end-expiratory
pressure 10cmH20, respiratory rate (set)10 times/minute. After admission, mild hypothermia treatment was
given immediately, right internal jugular vein puncture and catheterization were performed to open the central
vein channel, right radial artery puncture and catheterization were performed to monitor invasive blood
pressure, and bedside blood gas was checked urgently to correct internal environment disorder and acid-base
imbalance.

2 Postoperative care of ECPR

2.1 Nursing of ECMO anticoagulation and bleeding

During ECPR assistance, the balance of the coagulation system is broken, and the whole balance is inclined to
the direction of coagulation promotion. To reduce

Anticoagulation is the most important link in the treatment of ECMOJ[5]. The right femoral vein of the patient
was intubated with 21F vein, with a depth of 45cm, and the right femoral artery was intubated with 15F artery,
with a depth of 18cm. Heparin sodium was micro-pumped into the vein, and the heparin dosage was adjusted
according to the results of APTT, ACT and thromboelastogram. During the period of ECMO treatment, the
patient's ACT was maintained at about 200s, and the recommended range of ACT maintenance was 160s-200s.
After 8 hours of ECMO intubation, there was more blood leakage around the perfusion orifice, and the orifice
was sutured for 1 needle, and the bleeding stopped;Check the strength of arterial pulsation of both lower limbs
of patients during each shift. During anticoagulation treatment, invasive treatment and nursing operations, such
as arteriovenous puncture, should be avoided as far as possible. On May 30, a large amount of bloody liquid
was drained from the stomach and mouth of the patient, and a small amount of bloody sputum was aspirated
from the airway. The patient was given gastrointestinal decompression, adjusted the dosage of heparin, and
Esomeprazole was used to protect the stomach;The sputum suction operation should be as gentle and rapid as
possible to avoid aggravating respiratory tract and lung bleeding, and closely observe the situation of oral
mucosa and stomach bleeding;Observe the color of urine. On June 1, the gastric tube drainage was not
obviously bloody, and enteral nutrition was given;On June 4, the patient's sputum changed from bloody sputum
to yellow sputum;After ECMO was removed, the intravenous micro-pump of heparin was stopped, and the
blood coagulation spectrum and hematological indexes of patients were closely monitored. After the ECMO
tube was removed, the place where the tube was placed was compressed for 24 hours with a pressure device. In
order to prevent VTE in patients, the bedside color ultrasound examination of both lower limbs should be
improved to dynamically assess whether there is thrombosis in both lower limbs;Both lower limbs were treated
with pneumatic pump to promote venous reflux of lower limbs.

2.2 Mild hypothermia brain protection nursing after CPR
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Hypothermic brain protection is a treatment method that reduces the body temperature or local brain
temperature of patients through artificial physical methods, thereby reducing brain oxygen consumption and
promoting the recovery of brain function[6]. Mild hypothermia can effectively improve the prognosis of brain
function and has significant brain protection effect[7-8]. Mild hypothermia treatment after CPR can
significantly reduce the mortality of patients with cardiac arrest and reduce the damage of nerve function.
Immediately apply ice on the head, use the controllable electronic temperature-regulating water blanket, and
adjust the ECMO water temperature box to 35°C, or maintain the patient's temperature at 35~36°Cby directly
cooling the circulating blood flow of continuous blood purification treatment. When the patient turned out, he
was conscious, and the head CT examination showed that the cerebral ischemia and hypoxia changes.
2.3 Capacity management care
In order to monitor the hemodynamic indexes of the patients, the right radial artery was selected for indwelling
the arterial catheter for invasive blood pressure monitoring;During the monitoring process, pay attention to
observe the waveform of arterial blood pressure, such as: the wave peak is blunt, the wave amplitude is reduced,
the ascending and descending branches slow down, and the reentry notch disappears, which can be seen in the
blockage of arterial blood pressure monitoring pipeline, decreased myocardial contractility, and insufficient
blood volume;Low flat wave, low amplitude, increased slope of ascending and descending branches, seen in
severe hypotension and low cardiac output syndrome;The wave amplitude is different, the shape is different,
and the wave spacing is different. It can be seen in arrhythmia, such as atrial fibrillation[9]. The average arterial
pressure should be maintained at 50-60mmHg. The patient's admission blood pressure is 88/53mmHg, the skin
temperature of the limbs is low, the ECMO drainage tube repeatedly shakes, the flow is unstable, and there is
no abnormality after rapid expansion, and the rehydration components are mainly crystal liquid, albumin, and
blood products;Measure the patient's central venous pressure every hour and maintain the central venous
pressure below 8 mmHg. Pay attention to the perfusion of the patient's limbs, and evaluate it by measuring the
circumference of both lower limbs, observing the color of the skin and touching the temperature of the skin.

2.4 Monitoring and nursing of complications
The prevention, early detection and intervention of complications are very important for the prognosis of
patients. The incidence of complications of ECPR is high, especially during catheterization and ECMO, the
most common one is bleeding. The patient chose ultrasound vaginal percutaneous femoral vessel
catheterization to reduce the bleeding risk of ECMO catheterization. Intracranial hemorrhage is a serious
complication. It is necessary to observe the change of pupil and light reflex of the patient every hour, and
timely conduct CT examination in case of abnormality to eliminate cerebral hemorrhage. Patients are left with
central venous catheter, arterial catheter, VA-ECMO tube, blood filter tube and other pipes, so it is very
important to prevent catheter-related blood flow infection. Hand hygiene and aseptic operation technology
should be strictly implemented, and sterile, transparent and breathable dressing should be used for covering.
Before injection of drugs, 75%alcohol should be used to disinfect the connection port of the catheter. It is

strictly prohibited to add drugs, transfuse blood, and infusion on the ECMO pipeline to reduce the operation at
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the pipeline interface. Put patients in a single ward, strengthen the work of medical staff and planned
centralized treatment and nursing, and avoid frequent access of medical staff to the ward. To prevent the ECMO
pipeline from falling out, the elastic tape with a length of more than 40cm shall be used to fix the pipeline to
prevent the pipeline from pulling or discounting. To prevent the occurrence of air embolism and
thromboembolism, tighten each chain interface of ECMO pipeline. During continuous renal replacement
therapy, replace the empty replacement fluid bag in time. When replacing the fluid bag, pay attention to clamp
the pipeline to prevent air from entering the pipeline;Adjust the dosage of heparin according to the patient's
coagulation function to avoid pipeline coagulation;Each shift uses flashlight to irradiate the pipeline,
centrifugal pump and oxygenator for thrombosis. To prevent hemolysis, observe whether the patient has chills,
high fever, hypotension, shock, etc.

2.5 Early rehabilitation nursing of nervous system

Due to cerebral ischemia and hypoxia in patients with cardiac arrest, the intervention of early rehabilitation
nursing measures can effectively improve the outcome of coma patients. Early rehabilitation should be carried
out when the patient's respiratory, circulatory and nervous systems are stable and there is no obvious risk of
rehabilitation treatment. During the use of sedatives and analgesics, patients should use the restless sedation
score (RASS table)to promote wakefulness every day, stop the use of analgesics and sedatives regularly every
morning, and the patients'family members should call the patientsnames and communicate with them in
encouraging and inquiring language, and play the music and radio programs that the patients are familiar with
and like;Move in bed, massage the patient's limbs and trunk, and turn over and pat the patient's back every two
hours. Hyperbaric oxygen therapy can increase tissue oxygen content, reduce brain edema and reduce
intracranial pressure;Before hyperbaric oxygen, provide psychological care for patients, such as introducing the
environment in the hyperbaric oxygen chamber, telling the purpose of oxygen therapy, and how to cooperate
with oxygen therapy to reduce discomfort. The rehabilitation program of patients'limb movement: (Dplacement
of good limb positions to reduce muscle spasm and abnormal patterns;@Passive movement, maintain joint
range of motion to prevent joint contracture;@Progressive exercise mode: bed (bed head raised 30°~80°),
sitting (bedside and bedside seats), bedside standing and walking training. It is recommended to complete 2~3
times a day at each stage, 30~60 minutes each time, until it can be fully tolerated. EEG monitoring can help
judge the brain function and the degree of nerve injury, and help formulate personalized rehabilitation nursing
plan for patients[10].

3 Conclusion

This patient is critically ill. VA-ECMO provides circulatory support for patients with cardiac arrest and buys
valuable time for treatment. The care of anticoagulation and bleeding after ECPR not only ensures the normal
operation of cardiopulmonary resuscitation machine, but also reduces the occurrence of complications of the
disease;Effective volume management ensures the circulating blood supply of all organs of the body and
prevents organ failure;Early brain protection and neurological rehabilitation nursing have greatly improved the

prognosis of patients with cardiac arrest;It improves the success rate of patients'treatment, and finally makes
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patients recover and discharge smoothly.
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