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X-ray Computed Tomography 

•  Replaced exploratory surgery 
•  Reduces time to diagnosis 
•  Nobel prize in physics in 1979 
•  72 Million CT scans in 2007 
•  15% of ED patients get CT scan 
•  Scanners ~= $ 1 Million 
•  Over >15 k CT scanners in US 
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Magnetic Resonance Imaging 

•  Nobel prize in 2003 
•  Ideal for soft tissue imaging 
•  Longer scan times 
•  No radiation dose 
•  Cost >$1-2 Million 
•  >10 k MR Scanners in US 
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“CMS will increase the equipment utilization rate 
assumption used to determine the practice 
expense for expensive, diagnostic imaging 
systems, will jump from 50% to 90% over a four 
year period” 
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http://www.diagnosticimaging.com/ct/content/article/113619/1482772	





Translation to the Modality Supervisors 

“We would like you to 
scan roughly twice the 
number of patients in 
the same time, on the 
same scanners, with 
the same staff.” 
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What’s it like in the control room 
of Radiology 
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Technologists 	


•  talk to the patient	


•  prep the patient	


•  position the patient	


•  program the scanner	


•  supervise contrast injection	


•  reconstruct images	


•  send images to the PACS	


•  prep room for next patient	


•  restock inventory	





What’s it like (2) 
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Communicate with 
floors for inpatient 
transport	


(5-58 mins).	



Radiologist looking 
at images wants a 
closer look and asks 
to rescan the liver 
submillimeter.	



Several patients 
require sedation.  
Anesthesiologists on 
call.	





What it is like (3) 
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Emergency “stat” 
patients trump non 
critical patients. 	



These scanners are 
complex and 
frequently require 
maintenance.	



Waiting rooms 
backup putting 
pressure to 
work faster.	







Game plan is out the window by 9 AM 

“The difference between theory and 
practice is that in theory they are the 
same and in practice they are not” 

» -Yogi Berra 
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•  Can	
  InformaLon	
  VisualizaLon	
  techniques	
  help	
  a	
  
supervisor	
  address	
  complexity	
  management?	
  

•  IdenLfy	
  paPerns	
  of	
  system	
  failures	
  

•  Look	
  for	
  opportuniLes	
  for	
  bePer	
  resource	
  allocaLon.	
  
•  Look	
  for	
  tailored	
  staffing	
  models	
  
•  Leverage	
  social	
  media	
  techniques	
  to	
  document	
  and	
  
communicate	
  logisLcal	
  issues.	
  



•  Web based 
•  AJAX interactivity  
•  MySQL database driven graphics 
•  HL7 Data feed from clinical systems 

•  Order/Scheduling 
•  Exam completion record 
•  Report Finalization 

•  Blogging/RSS Feeds 

The web is a constraint for human factors 
interactivity but it’s the only way to deploy 
in healthcare.	





•  24	
  hour	
  period	
  
•  Begin	
  and	
  complete	
  Lmes	
  entered	
  by	
  
technologist	
  

•  Color	
  indicates	
  type	
  of	
  paLent	
  



•  Combined	
  shared	
  modaliLes	
  to	
  understand	
  
balancing	
  

•  Orange	
  =	
  Documented	
  Delay	
  
•  Red	
  =	
  Overlapping	
  Lme	
  stamps	
  



•  Details	
  on	
  hover	
  over	
  





Data Quality 
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Pa(ent	
  Orchestra(on	
  









Reading the tea leaves 

•  Unusually long procedures 
•  Modality downtime routing 
•  Overloaded periods 
•  Peak loading times 
•  Gaps 
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Phase	
  One	
  :	
  Document	
  Reality	
  

•  716	
  web	
  narraLve	
  entries	
  describing	
  delays	
  
•  650	
  delay	
  issues	
  idenLfied	
  	
  in	
  RIS	
  (baseline	
  150)	
  
•  8,000	
  views	
  a	
  month	
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Phase	
  Two:	
  Rapid	
  Improvements	
  

•  Reduced	
  unnecessary	
  exam	
  duraLons	
  in	
  scheduling	
  system	
  

•  Changed	
  auto-­‐	
  scheduling	
  algorithms	
  to	
  fill	
  same	
  day	
  holes	
  in	
  
schedule	
  

•  Adjusted	
  a`ernoon	
  staffing	
  tapering	
  off	
  rate	
  

•  Reduced	
  CT	
  scanner	
  access	
  Lme	
  from	
  3	
  days	
  to	
  same	
  day	
  
•  Reduced	
  paLents	
  arriving	
  without	
  proper	
  instrucLons	
  
•  Improved	
  communicaLons	
  8,000	
  page	
  views/month	
  (80%	
  

technologists)	
  



“Sunlight is the best 
disinfectant for social 
diseases”	



-Supreme Court Justice Louis Brandeis	



Transparency 	


	

 	

 	

 	

changes culture.	





Clinical Informatics Rules 

•  Appreciate the culture gap between IT and medicine 
•  Expect crappy data and thrive with it 
•  Your tool should be web based. 
•  If its not integrated into the clinical flow, it doesn’t 

exist. 
•  Iterate quickly, it’s the way to the heart of clinical 

folks. 
•  Be prepared to support it.  Clinical folk have no 

respect for betas. 
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Edward Tufte 	



•  US	
  staLsLcian,	
  Emeritus	
  Professor	
  
at	
  Yale	
  

•  ‘chartjunk’	
  anything	
  that	
  
doesn’t	
  add	
  informaLon	
  or	
  
distracLng.	
  


