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Evolution of Technology 
 Better 

 Newer 

 Easier 

 Larger (or smaller) 

 Faster (or slower) 

 Less Expensive 

 Energy Efficient 

 Safer 

 



Then and Now 



Early Anesthetics 



Risks of Early Anesthetics: 
 Airway management 

 Composition of inhaled gas (O2 & N2O) 

 Concentration of Anesthetic agent 



Then and Now 
Gauze Mask  Modern Vaporizer 



100 Years of Progress 



Moving From Then to Now 
 Creative Thinking: 

 Creativity refers to the invention or origination of any 
new thing that has value. 

 Those giving the anesthetic best know what needs to be 
improved 

Act on  your Ideas 

 Thoughts are just day dreams until you put them to use. 

 Dare to think outside the box…then follow through. 



Thinking inside the Box 
 To think in traditional 

fashion, bound by old, 
nonfunctional, or 
limiting structures, 
rules, or practices. 

 “make a better mouse 
trap” 

 



Thinking Outside the Box 
 “To think differently, 

unconventionally, or 
from a new perspective. 

 Star Trek Anesthesia 

 









Moving from Then to Now 
Gauze Mask  Modern Vaporizer 



Ether Inhaler 



Home Study 



Creative Thinking 
Mask 

Vaporizer Gas Delivery 





Vernitrol / Copper Kettle 
Vernitrol variable bypass “Prayer wheel” 



However….. 
 Patients were still injured with hypoxic injuries 

 “Fail safe” was not fail safe 

 Gas flows were manually set 

 Machines could deliver 100% N2O 

 Pulse oximetry had not yet been introduced to practice 

 OB and Anesthesia had highest number of law suits 

 Anesthesia made an industry wide commitment to 
improving patient safety 

 Anesthesia Patient Safety Foundation. 



Anesthesia Patient Safety 
Foundation 

 Established to improve patient safety 

 Crosses all professional lines 

 CRNAs 

 MDs 

 Engineers 

 Manufacturers 

 Vendors 





Culture of safety 
 Shared values 

 Anticipate events 

 Inform and teach 

 Develop a plan 

 Engage 

 Empower 

 Recognize & reward 



Technology Breakthroughs for 
Anesthesia Safety 

 Pulse Oximetry 

 Became  “standard of care” almost overnight. 

 Anesthetic gas analysis 

 First systems were multiplexers serving the entire 
OR 

 Now standard on every machine. 

 Fiberoptic imaging.   

 Quickly adapted for intubation 



Airway Management 

Standard intubation is based on  
line of sight visualization 



Fiberoptic Technology 



Just for fun….. 



Video Laryngoscopes 
 Reliable Airway 

management 

 Replacing fiberoptic 
intubations 

 Standard of Care? 



Into the Future 



Kepler Intubation System 

Controller is a 
standard gaming 
joystick with the 
possibility to 
program up to 12 
buttons 



Keys to Medical Technology 
 Sensors 

 

 

 Data processing  

 

 

 Display 



Early Computers 
 Large in size 

 Produced large amount 
of heat 

 Had to be programmed 
separately for each task. 



1980’s: Computers become main 
stream 

 Word processing 

 Supply ordering 

 Data storage 

 



Digital Technology Enhances 
Clinical Practice 

 Digital imaging and algorithms for data analysis have 
lead to many breakthroughs to enhance patient care. 

Sensors Processors      Display 



Radiology / Ultrasound images 
 Vascular access 

 Regional blocks 

 Standard of care? 



Resuscitation, 2011 Oct;82(10):1279-84. Epub 2011 Jun 1. 
 

Tracheal rapid ultrasound exam (T.R.U.E.) for 
confirming endotracheal tube placement 
during emergency intubation. 
 
Chou HC, Tseng WP, Wang CH, Ma MH, Wang HP, Huang PC, Sim SS, Liao YC, 
Chen SY, Hsu CY, Yen ZS, Chang WT, Huang CH, Lien WC, Chen SC. 
 
Source: 
Department of Emergency Medicine, National Taiwan University Hospital, 
Taipei, Taiwan. erichaochang@gmail.com 
Abstract 
 
OBJECTIVES: 
This study aimed to assess the diagnostic accuracy and timeliness of using 
tracheal ultrasound to examine endotracheal tube placement during emergency 
intubation. 



To BIS or Not to BIS? 



Sensor   Processor  Display 
 “Awake during 

Anesthesia” is a major 
fear 

 Well known by Lawyers 
and Media 

 Indicates 

 Depth of anesthesia 

 Trends 



Bilateral BIS 



Cerebral Oximetry 



“The development of a neurological monitor capable  

of detecting ischemic events during cardiac surgery is long overdue.   

Emerging evidence suggests that cerebral oximetry may be capable  

of detecting ischemic events, guiding therapeutic interventions, and  

possibly reducing the incidence of neurological and systemic insults  

during cardiac surgery.”   



Fluid Management 
 Vigileo monitor 

 Stroke Volume Variation 

 “if it’s below 12, give 
albumin” 



Minimally Invasive Hemodynamic Monitoring 
Vigileo Monitor 

 “Getting ml/beat from mmHg” 

 Arterial Pressure-based Cardiac Output 

FloTrac Sensor 
•Arterial pressure based CO 
•Measured from A-Line 
•Applied physics in complex algorythm 



Nexfin 
Noninvasive, continuous hemodynamic monitoring 

 CO/CI 

 Sys/Dias 

 MAP 

 HR 

 SV 

 SVV 

 SVR 



If something were wrong, how would you know? 



“Triple Low” 

 Hypotension 

 Low BIS 

 Low end tidal agent 



Video Amplification 



Eularian Video Magnification 
 New technology from MIT 

 Filters image to seek variation 

 Magnifies variation x 100 

 Displays new image 

 Shows motion / color change not detected by the 
eye 



Patient Identification 



Anesthesia Cart Security 



Track Your Equipment 



Internet, iPhone and iPad 



Text message on phone:   
 
“Your husband’s induction was smooth.  
Anesthesia autopilot has been set and 
now we are programming the procedure 
into the surgical robot.” 
 



The Internet 
 Safety 

 Communication 

 Education (patient and provider) 

 Data collection and storage 

 Facilitates “top of license” practice 

 Anesthesia related APPs 

 



Patient use of internet 
 Know about procedure 

 Know safety concerns 

 Know about you and your group / hospital 

 Patient access to national quality forum 



Google “questions to ask  
about anesthesia” 

 Are there different kinds of anesthesia? 

 Is anesthesia safe? 

 What are the risks of anesthesia? 

 How do they know how much to give? 

 Should I continue my medications? 

 What happens during the pre-op visit? 

 What is the difference between an Anesthesiologist 
and a Nurse Anesthetist? 



From the Internet: 
“As physicians, anesthesiologists go 

through years and years of rigorous 
training. Anesthesiologists have at least 
eight years of post-graduate education 
and training, while nurse anesthetists 
have two-three years.” 
 



“Nurse anesthetists are able to perform 
the technical aspects of the 
administration of anesthesia, but 
anesthesiologists have the education, 
skills and training to fully manage 
patients and respond to medical 
complications. “ 
 



The good, the bad and 
the ugly 



What is your favorite  
Medical App? 



 
AliveCor iPhone ECG 
http://alivecor.com/ 





Lifecomm MPERS 
 A far cry from the 1980s 

"I've fallen and I can't get 
up" panic buttons, today's 
mobile personal 
emergency response 
service (MPERS) devices 
include GPS locators, 
accelerometers to detect 
falls automatically, and 
embedded cellular chips to 
summon help even if the 
wearer blacks out and is 
unable to push a button. 

 



Intelligent M  
Handwashing Bracelet 

 Enforces Compliance 

 Records length of 
time for washing 

 Vibrates when hands 
have been washed a 
sufficient time 

 Alerts observers 
about level of 
compliance 



Electronic Medical Records 

 CMS incentives  

 Funded by stimulus 
package money 

 $44,000 from Medicare 

 $63,750 from Medicaide 



Protected Patient Information 
 Department of HHS 

 Office of Civil right 

 Pilot program to 
investigate 20 medical 
centers for HIPAA 
violations 

 $50K fine per 
occurrence. 



“The internet has opened the door to consumer 
driven health care.  Patients can process and 
store their own data on personal devices and 
receive diagnosis and treatment from 
computer based algorithms.” 



Operating Room Management 
 “Wouldn’t it be great if…” 

 “Somebody ought to…” 

 

 Remember, you are on the front line know what needs 
to be done.  If you can’t do it yourself, find somebody 
who can and getterdone. 



The Electronic Chalk Board 









Education / Information 



Does your group need a 
Dedicated web site? 



Dedicated web site 
 Communication 

 Email and text 

 Education 

 Inform and teach 

 Scheduling 

 Staff engagement 

 Recruiting 

 Social 



Communication 





Education 



Scheduling 



Recruiting 



Social 
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