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Cardiac Failure: Physiology

presentation.

E-MAIL
g i
g1
i
4=

a /r'f F
l;l-]xmpgf‘ﬂ;
W

/Eﬂz’x},%%gm

smilen@gmail.com

IEEY
2003.06

dzig i
2018.09 - now
2011.06 - now

2005.08 — 2009.07

2009.08 — 2010.07

2010.07 —2011.06

2012.07 -2018.08

Cardiac dysfunction can lead changes in vascular function, blood volume, and neurohumoral status.
Some compensatory mechanisms can help maintain cardiac output and arterial blood pressure
during heart failure process. However, these compensatory changes including chamber dilatation
and hypertrophy, autonomic nerve system, neurohormone systems over months and years which
can worsen cardiac function and follow by end-organ dysfunction. Some pathophysiology during
heart failure, brief treatment principles for acute or chronic heart failure will be addressed in the
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Management of Cardiogenic shock patients

For the adult group, 60.5% of the patients could wean off ECMO but only 23.1% could survived
to discharge. Dialysis for acute renal failure was found to be a significant risk factor in patients weaned
off ECMO. The weaning rate was 63.3% and 24.8% survived to discharge. Rastan also identified age
older than 70 years, diabetes, preoperative renal insufficiency, obesity, logistic EuroSCORE greater
than 20%, and operative lactate greater than 4 mmol/L, as the risk factor for hospital mortality, and the
survival at 6 months, 1 year and 5 years were 17.6%, 16.5% and 13.7% respectively. The results of
ECMO on PCS were not satisfactory, and miniaturized ventricular assist devices(VAD) had been
developed to overcome these emergent circumstances.

Emergent extracorporeal circulatory support for circulatory arrest was reported in 1960s and
1970s, but the result was disappointed. Though these results were so frustrating, the enthusiasm
pursuing better ECPR result was not demolished.

The survival rates of in-hospital cardiac arrest (IHCA) and out-of-hospital cardiac arrest(OHCA)
remained low in both pediatrics and adult group. The ELSO registry revealed a survival rate to
discharge or transfer in neonatal ECPR, pediatric ECPR and adult ECPR were 40%, 41% and 29%
respectively. The key point of their success might due to a witnessed arrest and a good CPR quality
delivered by the field rescue team, which included three paramedics and a physician in 60% of the
cases.

The concept of cardiogenic shock is evolving and ECMO provides a initial first-aid for these
critical dying patients. Further decision and judgement is still mandatory for better survival.
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The major function of extracorporeal membrane oxygenation (ECMO) includes oxygen

delivery and carbon-dioxide removal. The
variables of cardiac output, hemoglobin and

oxygen delivery concept which include the
oxygen saturation will be introduced. Under

pathologic conditions such as sepsis, the ratio of oxygen delivery and ventilation will
decrease from 5:1 to below 2:1. The delivery of oxygen is also proportional to flow rate
of ECMO. The estimated metabolic rate of an adult subject is 3-4ml/kg/min for both
oxygen delivery and carbon-dioxide removal. Collectively, the physiology reasoning for
adjustment of ECMO blood flow rate and gas flow will be introduced in this lecture.
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Acute severe cardiac failure or respiratory failure with high mortality risk
and reversible and non- responsive to optimal conventional therapy.
ECLS is considered at 50% mortality risk and indicated at 80% risk. ECMO
application and

advantages in cardiac failure :Biventricular support, Bedside immediate
arrhythymias,heart failure with severe respiratory failure

oxygenation in Biventricular failure, Refractory malignant
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Cannulation for VA-ECMO

Anatomy for cannulation site.
B CFA and CFV anatomy
B SCA anatomy for severe PAD patient
- Tubing selection.
B Tubing size
B Advancing length
- Surgical technique and pitfall
B Surgical cutdown landmark
B Surgical cutdown method
B Cutdown instrument
- Echo-guided puncture technique.
B Echo-guided real time puncture
B Pro and cons for echo-guided real time puncture
- Complications of cannulation
B Cannulation site bleeding.
B Acute limb ischemia

Cannulation blood vessels injury
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How to establish ECMO team

ECMO becomes advanced technique in the intensive care as well as the critical status. ECMO is
a 24-hour, 7-day a week work. The teamwork is the mandatory in the ECMO. Physician is only part of
the ECMO team. The team includes physicians, surgeons, technicians, nurses, specialist in the
ventilation and hemodialysis. Each specialists have their expertise but they should be under the
monitoring of the physicians in charge. Every decision is critical for the survival and the minimal
mistake may lead to disaster. The continuing training program must carry on day by day and the
reviewing system is also routinely checked. The reviewing system is not blaming mistake, but it should
be carried under systemic reviewing. The purpose of the process is to prevent the same mistake in the
future and also quarantine the team member learns each other from the valuable patients’ outcome and
the manifestation. The checklist is basically for the stupid proved procedure. The equipment and the
SOP for every procedure had better be documented for the residents’ teaching and the new member.
The regular conference for case discussion is also scheduled bi-week, including radiologist, respiratory
therapist, nephrologist, neurologist, surgeons and the intensivist. The multi-group discussion in a
peaceful circumference will help the team upgrade.

Do not forget that the team “ECMO” does NOT included “I”. Teamwork make the ECMO

more successful.
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Extracorporeal membrane oxygenation (ECMO) is a temporary mechanical support system that handles
the function of the heart and/or lungs in patients with a variety of cardiac and respiratory problems.
Venoarterial ECMO is most commonly used for patients recovering from heart surgery, suffering from
cardiac shock, or awaiting a heart transplant. In recent years the number of extracorporeal membrane
oxygenation (ECMO) cases has been increasing. Future expansion lays in new indications for treatment.
Regionalization to high-volume ECMO centers allows for optimal utilization of resources, reduction in
costs, morbidity, and mortality.
International SOS has safely transported the majority of cases from abroad. The personnel required for
ECMO air medical transport exceeds those required for conventional ground transport. The standard
ECMO circuit and setup is drastically modified for air transport, due to space and weight limitations.
The ECMO team must be entirely self suffﬂcient, except for blood products because there is no guarantee
that any of the specialized equipment will be available at the referring institution. The choice of air frame
is determined by multiple issues, including distance, weather and the ability of the carrier to safely
accommodate the equipment and personnel. Complications of ECMO air transport generally involve
mechanical and operational issues, including interruption of battery and electrical power during transport
and sometimes customs, immigration and quarantine(CIQ).
Transports on ECMO are generally safe, if conducted by experienced staff. High-risk or Immediate-
threat-of-life situations will occur. The later needs to be taken care of within seconds, demanding highly
trained personnel and the transport to be organized accordingly.
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