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Digital Pathology Central Role In Pathology
Specific Infrastructure Needs and Resources
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Dr. Orly Ardon

Large academic medical center

Small pathology practice

Large private pathology practice

AI/Tech

Research institution

Reference laboratories

…and more- no two institutional needs will be alike

Digital pathology evolution from minor 
technology to becoming the core of modern 
pathology workflows, connecting analog 
pathology, slide scanning, data storage, and 
case management.
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Needs of a Digital 
Pathology ProgramSponsorship from 

Leadership     
Vision and resources 

Scanners
Digital workflow infrastructure: 
capacity, speed, image quality, 
barcode reader LIS integration

Space
For coordinated workflows: 
accessible, turnaround time, quality 
and maintenance

Staffing 
Trained and aligned with 
laboratory activities

IT support

Servers and 
storage
IS and IT 

infrastructure and 
software

Service and 
maintenance
Internal
External
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Successful Quality Digital Pathology Ecosystem: “The 6 Ss”
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Scanners
+ Digital workflow hardware 

infrastructure
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Whole Slide Scanners
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Hardware Publications of Interest
(partial list)

JPI   https://doi.org/10.4103/jpi.jpi_66_21

https://doi.org/10.4103/jpi.jpi_5_21

https://doi.org/10.2147/PLMI.S59826

Lab Invest. 2023 Nov;103(11):100244. doi: 10.1016/j.labinv.2023.100244.

Modern Pathology (2022) 35:152–164; https://doi.org/10.1038/s41379-021-00929-0



Scanners

Budget

IMS

LIS Training and 
QA

Workstations 
and Monitors

IT Support
Vendor
Support

Barcode/ 
Tracking

Pathologists/ 
Champions

Computational 
Servers

Staff

Storage 
Servers

Space

Additional 
Middleware

Dr. Orly Ardon, MSKCC

Institutions May Have Multi-Vendor Operations

• Need to identify best technology for specific intended uses
• No/little interoperability
• Different technologies, potentially different use cases
• Internal and external technical support is a necessity
• Software application specific to vendor



scanner 
capacity

file format and 
image viewer

continuous/ 
batch load 

options
glass slide size magnification

brightfield/ 
fluorescence 

needs

scan speed and 
time for image 

availability
Z stacking image quality ergonomics

cost lab footprint reliability technical 
support

expected 
downtime

Whole Slide Imaging System selection:
The right scanner for the right use case and operational need

The goal is to optimize operational efficiency and quality

After Ardon et al. https://doi.org/10.1016/j.jpi.2023.100318
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Successful Quality Digital Pathology Ecosystem: “The 6 Ss”
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Staffing
• Trained and aligned with laboratory activities
• IT support
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Digital Pathology Involves All Teams in Pathology

1 2 3 4 5 6 7 8 9
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Scanners Have Variable Technician Hands On Requirement

Technician time is essential for optimized scan mode and for image review.
In this study, it ranged from 5% to 51% of the total run time.
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Quality and Cost

Quality control systems are designed to minimize operation errors and 
are required for patient care

Tradeoff between cost and risk to patients

Reducing errors reduces operation costs
• Cost of Quality: cost of conformance and cost of failure

Cost

Cost QualityQuality
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Quality Assurance in the WSI Process

Pre-Analytical

• Specimen collection and transport to 
pathology

• Specimen receipt and accessioning
• Grossing
• Tissue processing
• Tissue embedding
• Microtomy
• Staining, coverslipping and drying

Analytical

• Scanner load
• Digital imaging
• Digital image upload to LIS
• Digital image quality review

Post-Analytical

• Image analysis
• Pathologist review and reporting
• Data storage
• Glass slide storage

Ardon et al. 2023. https://doi.org/10.1016/j.labinv.2023.100246
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Successful Quality Digital Pathology Ecosystem: “The 6 Ss”
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Space
For coordinated workflows: 
accessible, turnaround time, quality 
and maintenance
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Dedicated Scanning Operations Space:
Design and Modularity

MSK Confidential — do not 
distribute
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Successful Quality Digital Pathology Ecosystem: “The 6 Ss”
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Multimillion $ investment in enterprise data storage needs
Ongoing need for tool development, updates, planning and technical support

Servers, storage, LIS
IT infrastructure
HPC cluster 
LIS integration
Vendor agnostic IMS
Interface engines and 
middleware
Deidentification system
Data management tools
Workstations and monitors

Cybersecurity and 
compliance
Audit support
Data storage lifecycle
Interoperability
Downtime procedures
Workflow redesign
DevOps and platform 
engineers
Data scientists/AI engineers
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After https://project-management.info/cost-benefit-analysis-business-cases/

The Business Case for Digital Pathology

Organizations need to 
establish cost benefit 
analysis of expected 
qualitative and financial 
benefits of digital pathology 
project(s) using one or more 
of these calculations.
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Why Do We Need to 
Calculate Costs?

This is true for any business plan 
or innovation effort: if you don’t 
understand the finances, 
everything feels like a barrier.

Once the costs are visible and 
measurable, many of these 
challenges become planning and 
resourcing questions rather than 
reasons not to move forward.

How do we start?

Evaluate whether a digital pathology transition is feasible

Compare alternative infrastructure and workflow models

Support internal and external funding proposals

Build a defensible business case

Gain leadership and stakeholder buy-in

Enable scalable digital pathology operations

Respond to finance teams’ requests for quantitative justification

Or simply to better understand the true cost landscape
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Data will be gathered from 
institutional department(s), 
vendors, professional 
societies, peer institutions, 
publications, available online 
resources and calculators.

Calculating 
Cost and Cost 
Avoidance of 
Digital Slides

Will differ among institutions and accounting practices 

Should include all scanning operations components and 
manual steps that may get replaced

Hardware cost includes annualized scanner cost* and 
maintenance

Labor includes scanner operator and all additional staff 
involved in digital operation

Data storage and all software needed for the operation should 
be added

*Annual cost of scanner is fixed, the number of slides scanned 
is variable and will affect cost/slide. Maximizing scanner usage 
will drive down cost/slide.
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Breakdown of Capital and 
Operational Costs
of Clinical DP Operations
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• Understanding the cost of DP 
operations is essential for the 
development of business plans for 
institutional investment in the 
technology

• Breakdown of cost categories simplifies 
required data collection

Total digital 
pathology cost 

Capital 
acquisition 

cost

Scanners

Initial staff

IT 
infrastructure

Ongoing cost

Operating cost

Staff

Depreciation

Space

Storage

Utilities

Scanner 
Maintenance cost

Preventive

Internal labor

External labor

Corrective

Failure cost

Downtime

Service 
contracts

Labor cost
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Universal Digital Pathology 
Specific ROI Calculator for 
Customized Financial Planning

https://digitalpathologyassociation.org/roi-calculator
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Calculator 
Categories 

Costs
Annual cost pathologists
Cost to generate stained glass slides per year
Cost for FS digital workflow
Cost for ROSE digital workflow
Cost Pathologist workstation
Cost for clinical digital workflow
Costs for information technology to support digital 
workflow
Costs for digital storage

Cost savings/avoidance
Cost avoidance by using digital workflow
Cost avoidance for FS digital workflow
Cost avoidance for ROSE digital workflow
Cost avoidance for Consult workflow
Cost avoidance for clinical digital workflow
Cost avoidance for glass slide storage
Cost avoidance glass slide retrieval
Cost avoidance educational recuts
Cost savings conferences (personnel time)
Cost savings Case Review & Collaboration
Cost avoidance Legal

Revenue
Additional consultation practice
Data commercialization
Computer assisted quantification reimbursement
Future CPT reimbursement

https://digitalpathologyassociation.org/roi-calculator
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Clinical Operations

https://digitalpathologyassociation.org/roi-calculator



Return on Investment (ROI) 
Estimator/Calculator

+ + =

https://digitalpathologyassociation.org/roi-calculator
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Digital Pathology Benefits

25Ardon et al 2023 https://doi.org/10.1016/j.jpi.2023.100318

Benefits impact 
patients, as well as 
staff, pathologists, 
department and 
institution.




