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Death

· The total and permanent cessation of all the vital functions of an organism.
· Types of Death
· Clinical
· Biological
· Cellular
Clinical Death

· The popular term for cessation of blood circulation and breathing.
·  It occurs when the heart stops beating in a regular rhythm, a condition called cardiac arrest.
· Stopped blood circulation has historically been difficult to reverse. The absence of blood circulation and vital functions related to blood circulation was considered to be the definition of death. 
· In the middle of the 20th century it became possible to often reverse cardiac arrest 
· through cardiopulmonary resuscitation (CPR)
·  defibrillation
· epinephrine injection
·  Instead of death, cardiac arrest came to be called "clinical death"
·  Clinical death is now seen as a medical condition that precedes death rather than actually being dead.
· At the onset of clinical death, consciousness is lost within several seconds. 
· Measurable brain activity stops within 20 to 40 seconds.
·  Irregular gasping may occur during this early time period, and is sometimes mistaken by rescuers as a sign that CPR is not necessary.
·  During clinical death, all tissues and organs in the body steadily accumulate a type of injury called ischemic injury.
Limits of Reversal

· Most tissues and organs of the body can survive clinical death for considerable periods.
·  Blood circulation can be stopped in the entire body below the heart for at least 30 minutes, with injury to the spinal cord being a limiting factor.
·  Detached limbs may be successfully reattached after 6 hours of no blood circulation at warm temperatures. 
· Bone, tendon, and skin can survive as long as 8 to 12 hours.
·  The brain, however, accumulates ischemic injury faster than any other organ. 
· Without special treatment after circulation is restarted, full recovery of the brain after more than 3 minutes of clinical death at normal body temperature is rare.
· Although loss of function is almost immediate, there is no specific duration of clinical death at which the non-functioning brain clearly dies. 
· The brain can be fatally injured by as little as 10 minutes without oxygen. 
· However, the injured cells don't actually die until hours after resuscitation.
·  Brain failure after clinical death is now known to be due to a complex series of processes that occur after blood circulation is restored
· In 1990 Peter Safar discovered that 
· reducing body temperature by three degrees Celsius after restarting blood circulation could double the time window of recovery from clinical death without brain damage from 5 minutes to 10 minutes. 
·  induced hypothermia 
·  Under laboratory conditions at normal body temperature, the longest period of clinical death survived with eventual return of brain function is one hour. 
· Life Support During Clinical Death
· The purpose of CPR during cardiac arrest is ideally reversal of the clinically dead state by restoration of blood circulation and breathing.
·  Effectiveness of CPR( a ten minute average extension of survival.

·  The neurological status of patients undergoing CPR is intrinsically uncertain. It is somewhere between the state of clinical death and a normal functioning state.

· The Determination of Death

· Death depends on factors beyond the presence or absence of vital signs. 
· In general, clinical death is neither necessary nor sufficient for a determination of legal death.

· In a hospital, a Code Blue will be declared and Advanced Cardiac Life Support procedures used to attempt to restart a normal heartbeat. 
· This effort will continue until either the heart is restarted, or a physician calls the time of death.
· If clinical death is expected due to terminal illness or withdrawal of supportive care, typically a Do Not Resuscitate (DNR) or "no code" order will be in place. 
· This means that no resuscitation efforts will be made, and a physician or nurse may pronounce legal death at the onset of clinical death.
Biological Death

· Much more sever than Clinical Death

· It is when brain cells die because of lack of oxygen (hypoxia). 
· Biological death follows clinical death. 
· As such, responding to clinical death early enough and performing proper rescue techniques render the best chance of preventing biological death from taking place.
·  Brain Damage Time Line

· Within 4-6 minutes of clinical death, some brain damage is possible. 

· Within 6-10 minutes of clinical death, brain damage is likely. 

· After 10 minutes of clinical death, irreversible brain damage is certain.
Cellular Death

· An irreversible process of deterioration in the body's systems and organs. The breakdown of these processes, the sum of which is life, causes a loss of organic functions or death.
· Mortis (Latin = Death)
· Rigor 
· one of the recognizable signs of death that is caused by a chemical change in the muscles after death, 
· causing the limbs of the corpse to become stiff (Latin rigor) and difficult to move or manipulate.
·  Eerily, during rigor mortis, muscles may contract in seemingly random and bizarre ways even though the body is dead.
· Algor (Latin: algor—coolness; mortis—of death) is 
· the reduction in body temperature following death. 
· This is generally a steady decline until matching ambient temperature, although external factors can have a significant influence.
· A measured rectal temperature can give some indication of the time of death.
·  Although the heat conduction which leads to body cooling follows an exponential decay curve, it can be approximated as a linear process: between 1 and 1.5° Fahrenheit per hour until the body nears ambient temperature.

· As decomposition occurs the internal body temperature tends to rise again.

· Livor postmortem lividity or hypostasis (Latin: livor—bluish color, mortis—of death),
·  one of the signs of death, is a settling of the blood in the lower (dependent) portion of the body, causing a purplish red discoloration of the skin: when the heart is no longer agitating the blood, heavy red blood cells sink through the serum by action of gravity. 
· This discoloration does not occur in the areas of the body that are in contact with the ground or another object, as the capillaries are compressed.
· Coroners can use the presence or absence of livor mortis as a means of determining an approximate time of death. 
· The presence of livor mortis is an indication not to start CPR, or to stop it if it is in progress. 
· It can also be used by forensic investigators to determine whether or not a body has been moved (for instance, if the body is found lying face down but the pooling is present on its back, investigators can determine that the body was originally positioned face up).
· Livor mortis starts 20 minutes to 3 hours after death and is congealed in the capillaries in 4 to 5 hours. Maximum lividity occurs within 6-12 hours.

· Embalming

· the art and science of temporarily preserving human remains to forestall decomposition and to make them suitable for display at a funeral.
· The Process
· See Handout

Euthanasia
· Definition

· Passive Euthanasia

· Active Euthanasia

· The MacFadden Case Study

· Kovorkian

Mortality in the Life Span

· Conception to Birth

· 20% Mortality Rate

· Miscarriages

· Abortions

· One to Four

· 5 % Mortality Rate

· SIDS

· Introduction to Death

· Prayers

· Death of a Pet

· Animal on Road

· Relative

· Permanence of Death

· How do we talk to about death

· Dead

· Sleep

· Vacation

· Five to Fifteen

· Safest decade in a Person’s Life

· Not Driving

· Under Adult Supervision

· Sixteen to Twenty Four
· Most Dangerous Time Period in a Person’s Life

· Violent Deaths

· Automobile

· Homicide

· Suicide

· Living Wills

· Twenty Five to Thirty

· Top of Physical Potential

· Professional Athletes

· Thirty +

· Senescence

· Natural deterioration of a person’s maximum physical potential

· 1% Every Year

· 40+

· Mortality Rate

· Doubles every 8 years

· At 40 its 1%

· ????
· How Long We Live

· 123 Years Old

· 118 Year Old Woman in Hazleton

· How long would you like to live?

· Immortality

· Cryogenics

