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Objectives 

1. Current state of telepathology overview 

2. Present the ATA telepathology guideline 

3. Comment on the guideline’s significance 
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VIDEO transmission of B&W blood smears from Logan airport to MGH (Boston)  

Early Internet (ARPANET) using packet switching 

First description of the Internet protocol suite (TCP/IP) 

Introduction of the microprocessor for PCs 

Remote telepathology broadcasting demo on a commercial scale 

 1st TCP/IP-based WAN becomes operational 

ROBOTIC TP between TX & DOD in Washington DC using color video via satellite 

Norway nationwide TP program for FS service 

Commercial Internet Service Providers (ISPs) & e-mail 

Dr Dunn publishes experience with over 2,200 VA hospital cases  

World wide web (www) publicized 

HARDWARE for a complete TP system becomes available 

AFIP static image consult service started 

VIRTUAL MICROSCOPY (WSI) comes to market 

Dynamic TP used for DOD clients within US Army Telemedicine Program 

US Army DOD converts to WSI platform 

FDA panel meeting to address approval for use of DP for primary diagnosis 

660 English abstracts on TP in PubMed 
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Development of multiple private & commercial Digital Pathology Networks 



The live telepathology system connecting Boston Logan Airport and MGH in 
action (1968). Considered the first working telepathology system in history. 

Blood smear video stream 

Urine video stream 

Courtesy R. Weinstein 



Telepathology Literature 

Della Mea V. Diag Pathol 2011 



System Classification 
Weinstein et al. APMIS 2012; 120:256-75 

Imaging System Year 

Real-time Imaging 
Television microscopy 

Dynamic-robotic telepathology 

 
1952 
1986 

Static Image Telepathology 
Store & forward telepathology 

WSI  (automated) 
WSI (operator-directed) 
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Mutli-modality Telepathology 
Hybrid dynamic robotic/static imaging 

WSI dynamic robotic/static imaging 
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Telepathology Modes 





? Future of Telepathology 

  GLASS www.dvice.com 



Telepathology Applications 

      Anatomical Pathology 
– Intraoperative consultation (frozen sections) 

– Surgical pathology (2nd opinions, immunostains) 

– Telecytology (e.g. on-site evaluation) 

– Others: e.g. ultrastructural pathology 
 

      Clinical Pathology 
– Telehematology (e.g. digital blood smears) 

– Microbiology (e.g. parasites) 

– Chemistry (e.g. gels) 



     Telepathology Benefits 

  Clinical advantages 
• Access to pathology experts 

• Improved patient care 
 

  Operational gains 
• Easier to move images 

• Encourages consultation 
 

  Business rewards 
• Increased potential revenue 

 

  Promotes collaboration 
• Multi-site research, repositories & education 



     Telepathology Trends 

• Standard of care (liability & lab accountability) 

• Teleconsultation is a highway to competition of services 

• Source of international trade  

• Growing (academic & commercial) digital pathology networks  

• Cloud computing for virtual services & load balancing 

• Growth of mHealth with ubiquitous mobile devices 

 





Arch Pathol Lab Med 2014; 138:162-5. 

• THE PHYSICIAN LICENSURE PROBLEM stands above all 
others surrounding digital pathology and telemedicine. 

• Telemedicine practice is not limited by geographic boundaries 
& easily crosses state lines, but physician licensure does not. 

• Adoption of federal medical licensure as a solution to this 
telemedicine problem is unlikely going to happen. 



       Telepathology Guidelines 

    Published guidelines: 
 

– American Telemedicine Association (1999) 

– Royal College of Pathologists in Britain 

– Canadian Association of Pathologists (JPI 2014,5:15) 

– Others (Japan, Australia) 



ATA Telepathology Guideline of 1999 

     Accomplishments: 
– Primary diagnosis vs. 2nd opinions 

– Referring vs. Consulting pathologists 

– Emphasized the need for training 

– Dealt with data integrity & security 

– Documentation, archiving & QC 

     Shortcomings: 
– No advice for different clinical uses 

– Nothing on facility responsibilities 

– Mobile platforms were not employed 

– No regulatory or legal guidance  Chairs: Yukako Yagi & Ron Weinstein 

 



1999 Guideline Excerpts 
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ATA Telepathology Work Group 

• Chair: Liron Pantanowitz 

• Members (alphabetical): K. Dickinson, A. Evans, L. Hassell, W. Henricks, J. 
Lennerz, A. Lowe, A. Parwani, M. Riben, Col D. Smith, M. Tuthill, R. 
Weinstein, D. Wilbur 

• ATA Chair Standards & Guidelines Committee: Elizabeth Krupinski 

• ATA Staff: Jordana Bernard 

 



ATA Practice Guideline Consensus Workshop Process 
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ATA Telepathology Meeting, Washington DC, Oct 5th 2013 
 







  Guideline Outline 
• Scope (clinical, not research or education) 
• Introduction (e.g. historical background) 
• Technology & Modes of Practice 
• Clinical Applications 
• Facility Responsibilities 
• Validation 
• Training 
• Documentation & Archiving 
• Quality Assurance 
• Operations & Maintenance 
• Security  
• Medicolegal & Regulatory Aspects 
• Definitions/Abbreviations 

 
 



Telepathology Definition 
 

• Telepathology: A form of communication between medical 
professionals that includes the transmission of pathology 
images & associated clinical information for the purpose of 
various clinical applications including, but not limited to, 
primary diagnoses, rapid cytology interpretation, intraoperative 
and second opinion consultations, ancillary study review, 
archiving, & quality activities.  



     Technical Specifications  

• Image acquisition: One may select from a variety of devices to acquire an 
image, including cameras & scanners. 
 

• Displays: One may use a variety of displays including computer monitors, TV 
screens, & mobile devices. The professional judgment of the pathologist may 
be used to determine whether or not an image is satisfactory to render a 
diagnosis. 

 

• Color: Viewing devices should be color calibrated. 
 

• Mobile technology: For the practice of telepathology one can select from a 
variety of mobile devices, including tablets & smartphones, and may be used 
as long as they can securely display the pathology image to be viewed at an 
acceptable level of quality. 



  Technical Specifications  

• Transmission & Storage: For the transmission of telepathology images 
appropriate connectivity, bandwidth & computing capabilities should be in place 
to support the transmitted image type.  
– Bandwidth for real-time viewing of images will be higher than for asynchronous transmission. 

• IT infrastructure for telepathology systems shall facilitate linkage of pathology 
images with necessary metadata (e.g., identifiers, clinical information & prior 
pathology findings). 

• Adequate storage capacity should be in place if images used in telepathology are 
to be retained, manipulated & retrieved. 

• Compression technology may be applied so long as it does not compromise the 
image for clinical use (i.e., should be “visually lossless” in that it does not change 
resolution as visible to the naked eye). 

• Software should support image acquisition, viewing and, if desired, annotation & 
workflow (e.g., side-by-side viewing of multiple images). 



Clinical Applications 

      Telepathology can be used for any of these applications: 
 

• Primary diagnosis 

• Intraoperative Consultation (frozen section) 

• Rapid Cytology 

• Secondary Consultation 

• Special Studies 

• Archival Review 

• Quality Activities 

• Consensus Conference 
– Multidisciplinary Interactions (Tumor Boards) 

– Patient Consultation 

 

 



   Clinical Applications 
   Primary Diagnosis 

• Primary diagnosis can be successfully rendered using a variety of telepathology 
modes on a variety of substrate materials.  

• There are studies that indicate that there is not always 100% concordance 
between digital versus glass slide interpretations, however: 
– There is not always 100% concordance between glass vs. glass slides. 

– Both inter- and intra-reader variability can vary as a function of case complexity.  

• There are also some studies that show that certain cases (cytopathology in 
particular) are more challenging to interpret using digital imaging and may 
therefore not be quite ready for primary diagnosis. 



Clinical Applications 
Other Uses 

• Intraoperative consultation can be accomplished by telepathology using a variety 
of models. If an intraoperative consult is performed on a resection specimen or 
large biopsy specimens, access to imaging of the gross specimen should be 
available in addition to microscopic imaging materials. 

• Rapid cytologic assessment (e.g. FNA) requires sufficient speed & image resolution 
to assist with patient management decisions (e.g. obtain further sample).  

• For special studies telepathology can be successfully used to expand access to 
specialized services (e.g. IHC) not otherwise available on a cost-effective basis in a 
given location.  

• For patient consultation telepathology allows for the remote view of patient's 
pathology images either solely by the patient or in consultation with the clinical 
team including the pathologist.  
– Patient access to their digital pathology materials shall adhere to pertinent privacy and security 

guidelines. 

 



Clinical Responsibilities 

• Sending and Receiving parties should agree on a  minimal acceptable data set 
that shall accompany digital material such as including accessioning number, 
patient name & block/slide ID. 
 

• The referring individual shall:   

– Include all relevant clinical information for the consulting pathologist. 

– Ensure that the consulting pathologist has access to any necessary and/or relevant 
current and prior diagnostic material. 

– Take responsibility that the correct image is being sent, as well as appropriate 
metadata. 

 



      Facility Responsibilities 

• The facility should engage the Medical Advisory Committee/Board to review and 
approve protocols around telepathology in situations where a traditional 
paradigm is substantially changed. 

• A technical support plan should match the urgency & critical nature of the use 
case implemented for telepathology applications. 

• The facility shall make sure that technology and instrumentation operate in 
accordance with manufacturer’s specifications (verification). 

• The laboratory shall operate in compliance with applicable accreditation criteria. 

• The facility performing telepathology shall adhere to the applicable licensure 
requirements, with respect both to facilities and to pathologists, for their 
location(s) & those with which they communicate. 

 

 

 



Facility Responsibilities 
Validation 

      Technical: 
• Refer to the CAP WSI Validation guideline (Pantanowitz et al. Arch Pathol Lab Med. 2013; 

137:1710-22). 

• All laboratories implementing a telepathology service for clinical diagnostic purposes shall 
perform their own validation studies. 

• The validation shall encompass the intended use of the clinical case and setting anticipated 
to be deployed.   

• Validation should encompass all components of the telepathology workflow. These should 
be validated as a single “system”. 
 

       Diagnostic: 
• A validation process should include a sufficient number & mix of cases for each application 

that reflects the spectrum & complexity of specimen types & diagnoses to be encountered. 

 

 

 

 



   Documentation & Archiving 

• A diagnostic consultation by telepathology should generate a formal report for 
the medical record, either text or as a documented oral communication. 

 

• Any disclaimer statements added to the formal report of the telepathology 
encounter may be facility specific and determined by an organization’s policies. 

 

• Logs of telepathology interactions shall be tracked as is appropriate to the local 
requirements and regulations. 

 

• Images should be retained for an appropriate period as determined by the 
referring & consulting institutions. 



  Quality Management 

• An ongoing quality management program should address: 
 

• Technical performance of a telepathology system 
– E.g. image quality, malfunction, network performance, device calibration, etc. 

– E.g. quality metrics that may be monitored include the number of discordant diagnoses due 
to poor image quality, re-scan rate, delays in turnaround time due to the technology. 

 

• Diagnostic performance of the pathologists using the system 
– E.g. quality metrics that may be used include number of misdiagnoses (e.g., discordant glass 

vs digital diagnoses), delays in turnaround time, and deferral rates (e.g., failure or inability to 
render a telepathology diagnosis) for users. 

 

 
 



 Operations 

• The maintenance of the system shall be in accordance with the vendor’s 
recommendation & other local regulatory standards. 

 

• The facility should develop telepathology specific business continuity procedures 
as appropriate for their environment. 

 

• Institutions shall ensure that the physical facilities & equipment provided for 
telepathology applications are adequate for safe & efficient operations. 
– Includes appropriate environmental controls, network infrastructure, physical space & utilities. 

 



  Security & Privacy  

• Organizations & health professionals providing telepathology services shall ensure 
compliance with relevant local, state and federal (or international if appropriate) 
legislation, regulations, accreditation & ethical requirements for supporting 
patient/client decision-making and consent, including protection of patient health 
information (PHI). 

• All data transmission shall be secure through the use of encryption that meets 
recognized standards.   

• Providers shall ensure that access to any patient information stored on any device is 
adequately restricted (e.g. passphrase, inactivity timeout <15 minutes).  

• PHI & other confidential data shall only be backed up to or stored on secure data 
storage locations.  

• Cloud services unable to achieve compliance shall not be used for PHI or 
confidential data. 



Security & Privacy  
Mobile Devices 

• When providers use a mobile device, special attention should be placed on the 
relative privacy of information being communicated over such technology.  

• Mobile devices should be kept in the possession of the provider when traveling 
or in an uncontrolled environment.  

• Providers should have the capability to remotely disable or wipe their mobile 
device in the event it is lost or stolen.  

• Providers and organizations may consider establishing guidelines for periodic 
purging or deletion of telepathology related files from mobile devices.  



Regulatory Compliance 

• Telepathology programs shall be mindful of regulatory agencies (i.e., FDA, 
CMS/CLIA, CAP) and their specific policies and guidelines that pertain to 
telepathology.  



 Next Steps 

• Review by: 
– Other Stakeholder Groups 

– Standards & Guidelines Committee 

– Open Public Comment 

– ATA Board of Directors 

• Promote & publish 



Guideline Impact 

• Guidance on clinical & technical aspects 

• Help with quality, validation & training 

• Address regulatory, legal & privacy issues 

• Encourage widespread telepathology 

• Standardize telepathology practice 

• Promote safer telepathology practice 



http://www.americantelemed.org/ 


