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Evolution of Telepathology Systems 

                     Imaging System                                           Year 

      

   A. Real Time Imaging                    

          Television Microscopy                                         1952 

           Research Applications                                       1955                  

            Clinical Applications                                         1968 

   Dynamic-Robotic Telepathology                           1986       

  

      B.  Static Image Telepathology                                1987 

        Static-Robotic Image Telepathology                   1989   

        Whole Slide Imaging (WSI, Automated)             1991 

        Whole Slide Imaging, Operator-Directed            1994    

       

 C.   Multi -Modality Digital Image Telepathology 

         Hybrid Dynamic Robotic/Static Imaging            1989  

              Fusion WSI Enhanced-Dynamic Robotic TP      2011 
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Multi-Specialty Telemedicine Clinics 

Massachusetts General Hospital ï Logan Airport 
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   Rush-Presbyterian St. Lukes Medical Center 

                   Chicago, Illinois 

 

   Department of Pathology (RSW Chair) 

  Surg. Path Reference Lab & EM 

  Urinary Bladder Cancer Imaging 
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   Rush-Presbyterian St. Lukes Medical Center 

                   Chicago, Illinois 

 

   Department of Pathology (RSW Chair) 

  Surg. Path Reference Lab & EM 

  Urinary Bladder Cancer Imaging 

 

              Medical Imaging Lab 

            Section of Hematology Research 

           James A. Bacus, Ph.D., Director 

Fast Forward 
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1975 



Light  

Microscopy  

Innovation  

Robotic  

Microscopy  
Whole  

Slide  

Imaging  

Weinsteinõs Spin-out Companies   
ÅCorabi  International Telemetrics  

Å Apollo Telemedicine  

Bacusõ Spin -out Companies  
ÅCell Analysis Systems (CAS)  

Å Bacus Labs  

Academic Institutions  

Å Rush Medical College  

Å Rush Presbyterian St. Lukeõs 

Medical Center  

Chicago, Illinois, USA  

Digital Telepathology Inventions in  Chicago, Illinois  

(1984)  

WSI 
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Term ñtelepathologyò 



Arch Path Lab Med 111: 646-652, 1987 
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 Corabi International Telemetrics, Inc. 

   

       robotic microscopy patents licsensed  to 

           

                            Apollo PACS 



Corabi  International Telemetrics , Inc  
United States and Canadian  

 Academy of  Pathology Annual Meeting  

Washington, D.C., 1988  



Corabi  International Telemetrics , Inc  
United States and Canadian  

 Academy of  Pathology Annual Meeting  

Washington, D.C., 1988  





1988  



Robotic 

Microscope 

Gross Specimen 

Camera 

PC with 

  

Telepathology System 
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Four Video Camera Robotic Telepathology System 

MicroMapper® 

 

Glass Slide Digitizer 
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Havasu 

Regional 

Medical Center 

University 

Medical 

Center, 

Tucson, AZ  

 316 Miles 

Arizona Dynamic-Robotic Telepathology QA Program 



 

Case Read-Outs* 

 

# of Cases 

 

% of Cases 

 

Average Time 

 

UMC on-service 

telepathologist 

 

1692 

 

90.87% 

 

3.78 

(1-33 minutes) 

 

Deferred for glass 

slide review 

 

170 

 

9.13% 

 

6.12 

(1-18 minutes) 

Total 1862 

Dynamic-Robotic Telepathology QA Program 

Four rural hospital QA program in Arizona  

ÅUMC QA Service for Havasu Regional Medical Center, 

    Lake Havasu, Arizona 



Analysis of 1862 QA Cases 
(Havasu, Arizona and University of 

Arizona, Tucson, AZ.) 
 

ÅDiscordance rate- 5.73 per cent 

       ~1/3 Major Discordances 

     ~2/3 Minor Discordances 

 

Over 3,100 cases ï 4 rural hospitals 

  (10 telepathologists in Tucson, AZ) 



Issues in Robotic Telepathology 

ÅSynchronous 

ÅFully control motorized light microscope 

ÅLow resolution of whole slide images (maps, tracking) 

ÅLack of interoperability standards 

ÅExpensive equipment 

ÅBroad band telecommunications 

ÅLearning curve for users 

ÅUser satisfaction- ? High deferral rates 
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Static Image Telepathology 

ÅAsynchronous 

ÅBatch paradigm  

o Arizona International Telemedicine Network 

o AFIP 

o UICC 

ÅDependence on local screener for microscopic 

 field and magnification selection 



 Hybrid Dynamic /Store-and-Forward Systems 

ÅCombined dynamic robotic and store-forward 

systems 

ÅEfficient and user friendly 

ÅHigh diagnostic accuracy 

ÅInternet enabled 
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Site #3 Internet 

Virtual 

Slide 

Processor 

Client 
Site #2 

Site #1 

Virtual slide network 

Adapted from Kayser, Szymas, and Weinstein, 1999 
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