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An illustration of how digital slides are stored in a pyramid structure.

Wang Y, Williamson KE, Kelly PJ, James JA, Hamilton PW (2012) SurfaceSlide: A Multitouch Digital Pathology Platform. PLOS 
ONE 7(1): e30783. https://doi.org/10.1371/journal.pone.0030783
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0030783

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0030783
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Baseline Image Tile

Thumbnail Image 

(low resolution)

Intermediate Zoom Image Tile

Baseline Image 

(highest resolution)

Intermediate Zoom Image 

(intermediate resolution)

Retrieved image region

DICOM Supplement 145
Aperio, Digital Slides and Third-Party Data Interchange



IHE-J in Pathology – Workflow/Data 
Structure
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Source: Tofukuji * Okuno –2005 IHE –Japan Pathology WG



Microscopic Image 
Management
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Each of these slides from one 

pathological specimen must be 

Scanned (BacusLabs system)

The Pathology/Microscopy PACS

http://www.bacuslabs.com/wsb3screen3.jpg
http://www.bacuslabs.com/wsb3screen3.jpg


VOLUMETRIC IMAGING IN RADIOLOGY



PATHOLOGY PACS USER INTERFACE





Scanner Stores DICOM WSI
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Slide Scanner Archive

DICOM

C-STORE

or STOW-RS



So what õs the big deal with WSI?

¸ They’re “big”, really big

• not that much bigger than a CT/PET or DBT

¸ DICOM pixel data encoding

• just another multi-frame, color, compressed image

¸ Multi-frame rather than lots of single frame

• as they get larger, run into timeouts during transfer

• can’t saturate transport connection with multiple 

simultaneous streams
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The average file size of a 40 x (0.23 
um/pixel) WSI is 1-2 GB/image and 
image size is 50 GB. For a whole case, 
total file size may be hundreds of GB 
because many cases contain 10ς20 
slides.



DICOM WSI to Black Box PACS

Standard Boundary

Slide Scanner

Slide Scanner

Slide Scanner

Slide Scanner



Synergies with Diagnostic Imaging

¤ Leverage image management 
infrastructure

─ Cost and expertise synergies will 
speed adoption

¤ Routine access will likely 
create clinical use cases which 
will drive the adoption

─ The extent to which these use 
cases impact outcomes will 
impact market acceleration

¤ Access needs vary

─ Pathologists want access to 
diagnostic image data

─ Radiologists have interest in 
access to summary data and no 
interest in WSI access



Workstation Hardware 



The Future Microscope
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Worklist &

Case History
Gross / Low Res.

Image Analysis
Digital Slides Report

This is an example text bocks for the gross image shown 

above.  This text is so small that it is unlikey that anyone 

can read it.  Can you?   I really doubt it. 

This is an example text bocks for the gross image shown 

above.  This text is so small that it is unlikey that anyone 

can read it.  Can you?   I really doubt it. 

Source: Aperio Technologies

Microscopic Image Workstation



WORKSTATION CHOICES



Tips For Selecting An 
Appropriate 
Microscopic Image 
Viewing Monitor

• Color spaces that are 
adapted to digital slides, 

• Fast refresh rates for 
smooth and clear images 
during panning or 
zooming

• >=27έ
• 4-8 MP



Digital Reading Room





Pathology Ą Next stage

Pathology Cockpit

Advanced  diagnostic tools

3D, Fusion, CAD

Muti-spectral imaging

Test sub-routines (histology, etc.)

Enterprise Worklist

Departmental management & 

reporting tools

EMR Integration

Voice Recognition

Structured Reporting 

Critical findings / ER ??

Departmental Productivity Reporting



Interoperability 
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Gross 

Specimen Pathologist Orders: Recuts, 

Levels, IHC/Special Stains, 

Ancillary Studies

WSI unique ID # for each WSI slide
H&E Data, IHC Data, 

Flags, Comments

WSI or not WSI?

Block Data, Gross 

Description, 

Gross Images

Cassettes/Blocks

3rd Party Whole Slide 

Imaging (WSI) Apparatus

Load with WSI Unique 

Slide ID#

Patient Block Slide 

Data attached to 

WSI Unique ID#

Digitized Whole Slide Images (WSI) 

attached to WSI Unique ID#

Annotated 

Whole Slide 

Images (WSI)

Region of Interest 

(ROI) jpeg images 

(Direct Operation 

3rd Party Imaging 

Apparatus)

Request WSI Images 

Via WSI unique ID#

Request ROI Images

WSI Images as 

requested per case

Order

s
Patient/Case/

Block Data, 

Prior Reports, 

Images (ROI) 

and WSI)

APLIS Remote 

Operation 3rd

Party Imaging 

Apparatus 

(TWAIN)

Region of Interest 

(ROI) jpeg Images

Physical Slide

Analog 

Optical 

Image



Virtual Microscopy Viewer 

Queries/Retrieves DICOM WSI
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Slide Scanner
Archive

DICOM

C-STORE

Workstation

QIDO-RS

Find Images

WADO-RS

Get Metadata

WADO-RS

Get Frames

“DICOMweb”“Traditional” DICOM

• HTTP
• JSON
• XML
• JPEG



DICOM ðEnterprise Imaging

Archive

PACS +/- IS

Manager

Standard Boundary Standard Boundary

Camera

Slide Scanner

Modality

Modality Workstations

Analysis Systems





MESSAGING BUSINESS PROCESS

Transport 
Layer

1) Prepare  
data for 
transport

2) Parse data 
received

3) Process 
Data

4)    Prepare 
Response

5) Parse    
Response

6) Process 
Response

trig
g
e

r

Sender Receiver



HL7

• Health Level Sevenor HL7 refers to a set of 
international standards for transfer of clinical 
and administrative data between software 
applications used by various healthcare 
providers. These standards focus on the 
application layer, which is "layer 7"



Artificial Intelligence 



AI & LABORATORY MEDICINE

• Digitalization as a preliminary requirement

• Realiabilityof AI Solutions 

• Fear of human resource replacement

• Ethical issues 

• Integration & workflow Issues 



AI for Peripheral Blood Smear Analysis



AI for Urinalysis



AI for Sperm Analysis
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Thank you

fatehi.m@vums.ac.ir


