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What will be covered: 

1)  How to deliver quality to any process, including CPR 

2)  Normal physiological control of cardiac and circulatory function /  
limitations of using chest compressions to provide cardiac output from a 
fibrillating heart 

3)  Scale of the problem of Sudden Cardiac Arrest  -  an event most often 
fatal  …   reflecting on our perception of an individual’s mortality 

4)  What is happening when CPR is being performed?  What are the 
important variables? 

5)  How can real-time CPR performance quality feedback be given  -  to 
optimize rate of compressions / depth of compressions / minimization of 
interruptions? 









 
        W. Edwards Deming  has taught us:

  "Standard work is the most efficient method to produce 
a product (or perform a service) at a balanced flow to 
achieve a desired output rate.  It breaks down the work 
into elements, which are sequenced, organized and 
repeatedly followed.

   * Each step in the process should be defined and 
must be performed repeatedly in the same manner. 
Any variations in the process will most likely 
increase cycle time and cause quality issues. *

It typically describes how a process should consistently 
be executed and documents current ‘best practices'."



Cardiac Physiology

Dynamics of Cardiopulmonary
and

Cardiocerebral Circulation

Quality CPR to
Optimize Perfusion of the Heart 

and Brain





     Arthur C. Guyton was born in Oxford, Mississippi, to Dr William S. Guyton, an ENT 
specialist and dean of the University of Mississippi Medical School, and Kate 
Smallwood Guyton, a math and physics teacher who had been a missionary in China 
before their marriage.  

     During his formative years, he enjoyed watching his father work at the Guyton 
Clinic, playing chess and swapping stories with William Faulkner, 

     Arthur Guyton’s brilliance shone early. He graduated top in his class at the 
University of Mississippi, distinguished himself at Harvard Medical School, and 
began his postgraduate surgical training at Massachusetts General Hospital.

     His medical training was interrupted twice—once to serve in the US Navy during 
World War II and again in 1946 when he was stricken with poliomyelitis during his 
final year of residency training. Suffering paralysis in his right leg, left arm, and both 
shoulders, he spent nine months in Warm Springs, Georgia, recuperating and 
applying his inventive mind to building the first motorized wheelchair controlled by a 
“joy stick,” motorized hoists for lifting patients, special leg braces, and other 
devices to aid the handicapped. For those inventions he received a Presidential 
Citation.  

     He returned to Oxford where he devoted himself to teaching and research at the 
University of Mississippi School of Medicine and was named chair of the 
Department of Physiology in 1948. In 1951 he was named one of the 10 outstanding 
men in the nation. When the University of Mississippi moved its medical school to 
Jackson in 1955, he rapidly developed one of the world’s premier cardiovascular 
research programs. 

     Perhaps his most important scientific contribution, however, was his unique 
quantitative approach to cardiovascular regulation through the application of 
principles of engineering and systems analysis.

Textbook of Medical Physiology   is the world's best-selling physiology text. 















     Arthur Guyton  was the first major physiology textbook author to include a control systems theory approach in 
his textbook, and his book included detailed attention to the body’s many regulatory mechanisms .  

       Guyton introduced many students to the concept of homeostasis as an active regulatory mechanism that 
tended to minimize disturbances to the internal environment. 

   Engineering control systems theory describes a variety of other mechanisms to maintain the stability of a system. 
five critical components that a regulatory system must contain to maintain homeostasis: 

     1. It must contain a sensor that measures the value of the regulated variable. 

     2. It must contain a mechanism for establishing the “normal range” of values for the regulated variable.. 

     3. It must contain an “error detector” that compares the signal being transmitted by the sensor with the set 
point. 

     4. The controller interprets the error signal and determines the value of the outputs of the effectors. 

     5. The effectors are those elements that determine the value of the regulated variable. 

     Such a system operates in way that causes any change to the regulated variable, a disturbance, 
to be countered by a change in the effector output to restore the regulated variable toward its set 
point value.







CPR



Disclosures:

… only  one:

( to explain use of metaphor, allegory, aphorisms, and dramatic video )



        In fall of 2010, I served as chair of an ad hoc committee at 
Birmingham's Trinity Medical Center, charged with developing an 
order set for therapeutic hypothermia (TH) for patients who were 
comatose following resuscitation from SCA.  

     On February 2, 2011, I sent physicians an email 
announcing availability of the TH protocol:  

Disclosure:



      Six months later, on August 2, 2011, I suffered a VF cardiac 
arrest as I entered the hospital from the physicians' parking lot.

        My body was discovered in the entrance hall after about
 5 minutes (per security camera footage) and I received
 prolonged CPR (administered by an anesthesiologist).  

      With ongoing CPR, I was transported to the 2nd floor CCU.  
After multiple defibrillatory shocks, I had ROSC,  …  and was the 
5th patient at our hospital to receive therapeutic hypothermia. 

      My recovery was complete.







[ 1,000 dots:  each represents 400 individuals. ]
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In Greek mythology, 
Prometheus 

( Προμηθεύς  -   meaning "Forethought" )
 is a Titan, 

credited with the creation of man from clay.

  He defied the Olympian gods by 
stealing fire and giving it to humanity, 

an act that enabled progress and 
civilization. 





The Olympian god Hephaestus  (Vulcan) forged the steel 
chain and bound Prometheus to the mountain peak.



    “Here we are, 
Hephaestus  [Vulcan],   
at the very limits of the 
Earth.  Now it’s your job 
to do what Father (Zeus) 
has ordered to be done 

to this terrible rebel.  Use 
these unbreakable steel 
chains and shackle him 

to this high peak.

He stole the very 
blossom of your craft, 
the blazing flame, the 

very spark of every art, 
and gave it to the 

mortals.”





“Prometheus, teacher in every art, brought the fire that hath proved to mortals a means to mighty ends.”
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W. Edwards Deming has taught us: 

     The real secret of improving quality is to enlist the 
efforts of willing workers to do things properly the first 
time and  to  give them the right tools. 











 …  quote from  Zhou Yougang  -  father of Pinyin writing, 
who died at 111  (from 1/14/17  NYT obit )





















( Dr. Andrea Traynor
Clinical Associate Professor

Department of Anesthesiology
Stanford U. Medical Center

Palo Alto, CA )



Capitola



























       The AHA recommends the use 
of audio and visual feedback devices to 
ensure that CPR quality is maintained and 
optimized during a resuscitation attempt.
   

      It has been noted that although   " ...  staff at 
hospitals across the country are required to 
undergo CPR recertification every two years, 
studies have shown that their skills begin to 
degrade the moment the training session ends, 
and most people have lost effective skills within 
90 days." 



But happy is the one who heeds the instructions of  wisdom.
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