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Definitions of Telepathology 

 
 

Word: Telepathology is the practice of pathology at 

a distance. 

 

Term: Telepathology is the practice of pathology at 

a distance by visualizing an indirect image on a 

video monitor screen rather than viewing a 

specimen directly through a microscope. 

 

      Weinstein, R.S., ñProspects for Telepathologyò (editorial) 

      Human Pathology 17: 433-434, 1986. 



Telepathology Technologies  

Å Television Microscopy - RCA Sarnoff Labs (1952)  

Å Television Microscopy -Clinical  Bird (1968)  

Å Robotic -Dynamic Telepathology  Weinstein et al  (1986)  

Å Static TP (Store and Forward -SF) Dusserre (1987)  

Å Hybrid Dynamic -Robotic TP/SFTP  Eide and Nordrum (1989)  

Å Robotic -Static TP  Shimosato and Yagi (1989)   

Å Whole Slide Imaging (WSI)  Bacus (~1991)  

Å Rapid WSI (< 1 hour)  Becich (2000)  

Å Ultrarapid WSI(< 1 min)  Weinstein et al (2004)  

Å WSI plus Z -Stacks  Various companies  

Å Hybrid WSI/Robotic Microscopy       Various companies  

Å Fusion WSI/Robotic Microscopy        Various companies  



EvolvingTelepathology Technologies  

Å Television Microscopy - RCA Sarnoff Labs (1952)  

Å Television Microscopy -Clinical  Bird (1968)  

Å Robotic -Dynamic TP  Weinstein et al  (1986)  

Å Static TP (Store and Forward -SF) Dusserre (1987)  

Å Hybrid Dynamic -Robotic/SF  Eide and Nordrum (1989)  

Å Robotic -Static TP  Shimosato and Yagi (1989)   

Å Whole Slide Imaging (WSI)  Bacus (~1991)  

Å Rapid WSI (< 1 hour)  Becich (2000)  

Å Ultrarapid WSI(< 1 min)  Weinstein et al (2004)  

Å WSI plus Z -Stacks  Various companies  

Å Hybrid WSI/Robotic Microscopy       Various companies  

Å Fusion WSI/Robotic Microscopy        Various companies  



Weinstein, R.S. Human Pathology 17: 433 -434, 1986  
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Definitions of Telepathology  

ÅWord: òThe practice of pathology at 

a distanceó 

 

ÅTerm : The use of 

telecommunications technology to 

facilitate the transfer of image -rich 

pathology data between remote 

locations for the purposes of 

diagnosis, education, and research.  



Arch Path Lab Med 111: 646-652, 1987 



Issues in Robotic Microscopy  

ÅSynchronous  

ÅFully control motorized light 

microscope  

ÅLack of interoperability standards  

ÅRelatively expensive equipment  

ÅUser satisfaction  



Robotic Microscope Gross Specimen 

Camera 

PC with 

Videoconferencing 

Dynamic Robotic Telepathology 
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Static Imaging Systems  

ÅAsynchronous  

ÅBatch paradigm  

o Arizona International Telemedicine Network  

o AFPI 

o UICC 

ÅDependence on screener for microscopic  

field and magnification selection  

ÅMinimal opportunity for interactive field 

selection  
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 Hybrid Dynamic Store -and -Forward Systems 
(HDSF) 

ÅIntegrated dynamic robotic and store -

forward systems ( T. Eide and 
I.Nordrum,  Univ. of Tromso, Norway ) 

ÅEfficient and user friendly  

ÅHigh diagnostic accuracy  

Å2 Mb/sec bandwidth  



Light  

Microscopy  

Robotic  

Microscopy  



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 



Analysis of 1862 QA Cases 
(University of Arizona) 

 

ÅDiscordance rate- 5.73 per cent 

       ~1/3 Major Discordances 

     ~2/3 Minor Discordances 

 

ÅDeferrals for glass slide review-  

Å     9.13 per cent of cases 



Hybrid DR/SF Deferral Rates 
 

 

 

Pathologists 

 

 

Total 

cases in 

general 

 

 

Deferred 

cases 

 

Total cases 

excluding the  

pathologistôs 

subspecialty 

 

Total  deferred 

cases 

excluding the 

pathologistôs 

subspecialty 

 

 

Deferral 

rate in 

general 

 

Deferral rate 

excluding 

pathologistôs 

subspecialty 

 

Gastro Intestinal 501 24 344 17 4.79% 4.94% 

Heart and Lung 369 30 321 25 8.13% 7.78% 

Renal 188 24 150 22 14.79% 14.67% 

Soft Tissue 174 37 165 36 21.26% 21.81% 

GYN 166 12 161 12 7.23% 7.45% 

Renal 139 12 109 10 8.63% 9.17% 

Endocrine 85 9 83 9 10.59% 10.84% 

ENT Path 84 6 76 6 7.14% 7.89% 

Dermatology 58 7 50 5 12.07% 10% 

Breast 51 4 50 4 7.84% 8% 
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Light  

Microscopy  

Virtual  

Slides  

(WSI) 
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Site #3 Internet 

Virtual 

Slide 

Processor 

Client 
Site #2 

Site #1 

Whole Slide Image Network 

Adapted from Kayser et al., 1999 



ñWhole Slide Imagingò Telepathology 

Bacus Labs, Lombard, Illinois  

Å  Complete slide digitization 

 

Å   Storage on a server 

 

Å   Internet access 

 

Å   Imaging via a browser 



 

 
 

 

 

 

Virtual Slide Telepathology 

 

Developed by 31 Companies 

 

Bacus Laboratories ï 

Large Patent Portfolio 



 

 
 

 

University of Arizona 

 

Virtual Slide Telepathology 

 



Innovations in Virtual Slide Processors 

Weinstein et al, Human Pathology, 2001 



Innovations in Virtual Slide Processors 

Weinstein et al, Human Pathology, 2001 



Miniaturized microscope 



Array Microscope Concept  



Patient Name  

 

S-14926 -06  

 

University Physicians Hospital 

Tucson, Arizona 

DMetrix DX -40 

Scanner  



Innovations in Virtual Slide Processors 

Weinstein et al, Human Pathology, 2001 
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