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Visible Light (VL) Image Classes

VL Photographic Image — limited to 64k? pixels

VL Microscopic Image - field of view, camera-
on-head, imaging target not necessarily slide

VL Slide-Coordinates Microscopic Image —
adds FOV location on slide

VL Whole Slide Microscopy Image — tiled,
multiple focal planes, multiple color channels
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The Whole Slide Problem

o

Need image resolution comparable to optical microscope

Need image access as rapid as microscope (pan, zoom, focus)
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Tiling and Multi-frame encoding

Whole Slide Image divided into tiles

Multiple

Each tile encoded into a frame of focal planes
multi-frame image object ‘
Per-frame metadata gives SN e
spatial location for each tile: R R s
X, Y, and Z (focal plane) 5T e SR W NN B
o aloe oo De *30de :
, e o ot ¥ R e R e W] S0
Pixels may be JPEG compressed R SERE s e S
T - 2

Multi-frame image obje

Patient, Study, Series Per-frame metadata . Dimension data . Pixel data




Access: Navigation and Zoom

Need to rapidly access:

High resolution image of small areas
 Facilitated by tilling

Low resolution image of whole slide
 For overview and navigation

Intermediate resolutions
« Smooth zooming

Lower resolution images may be
pre-computed in separate objects

Hierarchical pyramid
May add ~ 33% to size of data
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An illustration of how digital slides are stored in a pyramid structure.

> 1 X Magnification

> 10X Magnification

40X Magnification

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 21d=10. 1371/journal.pone.0030783
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http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0030783

Thumbnail Image
(low resolution)

E Intermediate Zoom Image Tile

/=% Intermediate Zoom Image
(intermediate resolution)

Retrieved image region

Baseline Image

"-7"-7"7" "7"7"7-:/ (highest resolution)

/ /7 /S & BaselineImage Tile

DICOM Supplement 145
Aperio, Digital Slides and Third-Party Data Interchange
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IHE-J in Pathology — Workflow/Data N
Structure

Study | Image

Macro
Image

Slide

Source: Tofukuji * Okuno — 2005 IHE —Japan Pathology WG
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The Pathology/Microscopy PACS
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Each of these slides from one
pathological specimen must be
Scan ned (BacusLabs system)

Rosanna Digirolamo 1, Angela Labriola ! and Antonio Pellecchia 2

Francesco Alfredo Zito 1, Franco Marzullo 1, Diego D'Errico 1, Cesare Salvatore 1,

1 Division of Pathology
2 Division of Digestive Endoscopy, National Cancer Institute, Bari, Italy


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

VOLUMETRIC IMAGING IN RADIOLOGY

2520 x 3032 = 512 x512x69 = 512 x 512 x 492 =

7,640,640 pixels 18,087,936 voxels 128,974,848 voxels
5mm nodule = ~3.67 x 10°% 5mm nodule (1 slice) = ~1.55 x 10° % 5mm nodule (5 slices) = ~1.09 x 10° %
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Why do | need a
Pathology PACS? o

Smart and cost
efficient archive

ﬁﬁo' e Underlying needs
Secur and
traceability

g |

V €. 24  Access anywhere,
Scalability e : anytime

N

b =&

Standardized integrations to
other Enterprise IT systems

Monitoring



Scanner Stores DICOM WSI

Slide Scanner

DICOM
———————
C-STORE
or STOW-RS

i

Archive
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Sowhat & 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

20



hole case,
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DICOM WSI to Black Box PACS

Standard Bounda

j

|

Slide Scanner
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Slide Scanner
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Slide Scanner
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Slide Scanner I



MCKESSON

Empowering Healthcare

Synergies with Diagnostic Imaging

o Leverage image management
infrastructure
- IGB®E 7 6

B — Cost and expertise synergies will
= ; £O-GI¢ENE BEHED N o ;
speed adoption

o 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

o Access needs vary

— Pathologists want access to
diagnostic image data

: S— — Radiologists have interest in
access to summary data and no
Interest iIn WSI access
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The Future I\/Iicrosg:ope
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Microscopic Image Workstation

Worklist & Gross / Low Res. Digital Slides Report
Case History Image Analysis

A -
Bcv w2 TELILIE

AR

This is an example text bocks for the gross image shown
above. This textis so small that it is uniikey that anyone
can read it. Canyou? | 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

eeirre by

Source: Aperio Technologies






Tips For Selecting An
Appropriate
Microscopic Image
Viewing Monitor

1. Displays for medical use

Reliability
2. Designed for and dedicated
to digital pathology

3. Colors
Image
quality
4. Detail
5. Sensors for image consistency
Image
- 6. Calibration software
consmtency
7. Consistency across sites
8. Long lifetime
Lifetime 9. Consistent performance

10. Warranty & service options

Colorspaces that are
adapted to digital slides,
Fastrefresh rates for
smooth and clear images
during panning or
zooming

>=27¢
4-8 MP






Ergonomics: Adjustability

Optimal Viewing Distance 5§ 24" to 36”

Optimal
Viewing Angle =109 to 20°

Adjustable Use Furniture
Keyboard Adjustments to

Tray Avoid Excessive
& Monitor

Near-point

Base Viewing

Position Monitor & Body Within Optimum Parameters



MCKESSON

Empowering Healthcare

Pathology A Next stage

3D, Fusion, CAD
Muti-spectral imaging

Departmental management & Structured Reporting
reporting tools Critical findings / ER ??







MCKESSON

Pathology Workflow P
Present & Future

Histology
Laboratory

Pathologist Orders: Recuts,
Levels, IHC/Special Stains,
Ancillary Studies

Gross
Specimen

ﬂl

H&E Data, IHC Data,
Flags, Comments
WSI or not WSI?

Request WSI Images
Via WSl unique ID#
Request ROI Images

Block Data, Gross

Description, = ’ WSI Ima.g;'e.s as
i : . 101‘: requested per case ;Ol
Slide PhyS|caI e ) R eveereresentoratasnrasaosse
.......................................... = o
. o FITTTTTTTTToTen P TP .
............. Patient/Case/ '5 Patient Block Slide o =
Block Data, - Data attached to = =
i . o =
Prior Reports, APLIS Remote WSI Unique ID# = o
Images (ROI) Operation 31§ ieveeeeveerens preeeenenenennsd = =
and WSI) : i Party Imaging o = E
PR i . 4 J : i Apparatus = o
Load with WSI Unique y (TWAIN) Q g?egl')oj’;)g; 'i’r‘rtl‘;;e;; =
Slide ID# 2 WA | e eeeastiaaanaseeeeeaeneaed : o - : o
H N Region of Interest (=} 5 (?d”e‘:t Operation =
(ROI) jpeg Images = 3 Party Imaging =
o Apparatus) Q
........................... Q : pp PR
5 e, parenenannat 5
° S
10101010101010101010101010101010 e,
g Annotated
................................................... '5 Whole Slide
314 Party Whole Slide '5 Images (WSI) :
Imaging (WSI) Apparatus Q - '5 ......................
....... Q
o
10101101
Metadata
Annotation

Engine

Digitized Whole Slide Images (WSI) ;0101
attached to WSI Unique ID# :

Source: Sourav Ray MD, et al: CAP, 2006



Virtual Microscopy Viewer

Queries/Retrieves DICOM WSI

A
Slide Scanner

DICOM

——
C-STORE

i

“Traditional” DICOM

Archive

QIDO-RS

Find Images

WADO-RS

ﬁ
Get Metadata

WADO-RS

ﬁ
Get Frames

“DICOMweb”

y—— &

Workstation

HTTP
JSON
XML

JPEG



DICOM 0 Enterprise Imaging

Standard Bounda Standard Bounda

| PACS + IS

I -
AN F—
Modality 1
"1} IR
MAO dality Archive
Camera

Slide Scanner I Manager

:

|

Analysis Systems




Radiology Image
Acquisition

Automated
search results
for cases with
gross images

-,

Pathology
Image Server

Enterprise
Image Server
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1) Prepare 2) Parse data / @/
data for received
transport
Transport 3 PiEesse
W Layer Data
Sender 5) Parse
Response W
4) Prepare
6) Process Response

Response




HL7

 Health Level Sevear HLY 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 "layé&l
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Al & LABORATORY MEDICINE

* Digitalization as a preliminary requirement
» Realiabilityof Al Solutions

» Fear of human resource replacement
* Ethical iIssues

* Integration & workflow Issues
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Laboratory Name :
Tel :

Y
?
—

Laboratory Name : )
Tel =
F .
ax.; Iranian Modern Health
Address: Strategies
Name : Physician : Sampling Time :
Age: Collection : Case NO :
Microscopic Urinalysis Sample Objects
Total object count 352#
WBC 20-25
RBC 6-8 WBC
Epitelial Cells 35
Bacteria Moderate
Crystals:Ca.Oxalate Few
Crystals:Amorphous urates Few RBC
Casts:Granular 1-2
Microscopic Urinalysis chart
Epitelial
Cells
Bacteria
= WBC = RBC = Epitelial Cells
= Bacteria = Ca.Oxalate = Amorphous urates
= Cast Granular
Ca.Oxalate
Microscopic Urinalysis Histogram
Amorphous
urates
Granular
Cast

Sample Image

Fax : Iranian Modern Health
Address: Strategies
Name : Physician : Sampling Time :
Age: Collection : Case NO :
WBC Differential Count RBC Analysis
Total WBC count 500 # Total RBC count 1000000 #
Neutrophil 60.48 % RDW 9.7 %
Lymphocyte 37.09 % MCV 19.8 %
Monocyte 1.51 % Normal 100 %
Eosinophil 0.1 % HypoChromia 0.0 %
Basophil 0.8 % RBC Histogram
WBC Histogram J\/\N\A
Sample Cells Sample Cells

Neutrophil

Normal
Lymphocyte
Monocyte
HypoChromia
Eosinophil
Basophil
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