Pathology + DICOM: A Picture-Perfect Pairing

David Clunie, PixelMed



Disclosures

Editor of the DICOM Standard (NEMA contract)

NCI FNL Leidos Essex sub-contractor (SME DICOM, de-identification)
NCI Imaging Data Commons (IDC) sub-contractor

Consult with various equipment manufacturers regarding DICOM



Overview

Transition from optical to digital

Whole slide imaging versus photo-microscopy

Industrialization of the digital process

Really big images — tiled pyramids, virtual microscopy

Proprietary formats vs. interoperability (i.e., DICOM)

Encoding tiled pyramids as DICOM enhanced multi-frame images
Use of DICOMweb as API to find, retrieve, navigate tiles (frames)
Workflow and metadata different from radiology

IHE Digital Pathology Image Acquisition (DPIA) HL7V2, DICOM profile
Color management

Annotations (esp. for Al)



Befundung und automatische Bildauswertung

Computer-Tomographie

Arbeitsplatzterminal

Kommunikationszentrale mit Bildarchiv 1 ’73

Meyer-Ebrecht D. [Electronic Archival System for X-Rays Images - Work proposal for a researcproject in the

years 1974 and 1975] Elektronisches Archivierungssystem fiir Réntgenbilder — Arbeitsvge#®riag jur e
abs; 1973 Oct.

Forschungsprojekt in den Jahren 1974 und 1975. Hamburg, Germany: Philips Researc
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http://www.med.unic.ac.cy/2016/02/07/histopatholoqy-laboratory/



http://www.med.unic.ac.cy/2016/02/07/histopathology-laboratory/

http://www.leicabiosystems.com/en-


http://www.leicabiosystems.com/en-gb/knowledge-pathway/the-leeds-guide-to-digital-pathology/
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http.//www.leicabiosystems.com/en-gb/knowledge-pathway/the-leeds-quide-to-digital-patholoqy/



http://www.leicabiosystems.com/en-gb/knowledge-pathway/the-leeds-guide-to-digital-pathology/

Fraggetta et al. http.//www.ncbi.nlm.nih.gov/pmc/articles/PMC8534326/



http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8534326/

Digital Pathology & Microscopy have long been part of Enterprise Imaging

Cardiology
Bronchoscopy
Gastrointestinal
Endoscopy
Hematology
Pathology

Surgery

Nuclear Medicine
Dental

Radiology
Dermatology
Ophthalmology
Podiatry

Vascular

Urology

Nursing
Electrocardiography
Scanned Documents
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Kuzmak P, Dayhoff R. 10 Years of DICOM at the Department of Veterans Affairs. DICOM Workshop; 2003




http.//www.olympus-lifescience.com/en/applications/manual-whole-slide-imaqing/



http://www.olympus-lifescience.com/en/applications/manual-whole-slide-imaging/

http.//www.olympus-lifescience.com/en/applications/manual-whole-slide-imaqing/



http://www.olympus-lifescience.com/en/applications/manual-whole-slide-imaging/

http.//www. 3dhistech.com/3-steps-to-ensure-superior-imaqge-quality-with-digital-slide-scanning/



http://www.3dhistech.com/3-steps-to-ensure-superior-image-quality-with-digital-slide-scanning/

http://www.youtube.com/watch?v=p2GIOfN sr4


http://www.youtube.com/watch?v=p2Gl0fN_sr4

DICOM - Enterprise Imaging — All Modalities

DICOM C-STORE W
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DICOM - Enterprise Imaging on the Cloud for All Modalities

C-STORE, STOW-RS DICOMweb — QIDO-RS, WADO-RS, STOW-RS
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1:1 (40x)

UOEIIIUE

1/16 resolution
Full resolution

McClintock et al. http://link.springer.com/chapter/10.1007/978-3-030-83332-9 2



http://link.springer.com/chapter/10.1007/978-3-030-83332-9_2

Low resolution

Low power view

High resolution

High power view

McClintock et al. http://link.springer.com/chapter/10.1007/978-3-030-83332-9 2



http://link.springer.com/chapter/10.1007/978-3-030-83332-9_2

Whole slide imaging
vendors have a long
history of using
proprietary file
formats ®




&DICOM

Digital Imaging and Communications in Medicine

DON'T MIND ME.
I’M ONLY HERE

TO SAVE
YOUR ASS
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Fraggetta et al. http.//www.mdpi.com/2075-4418/11/11/2167/review_report
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2b 8001 /2b CODE (371439000, SCT, "Specimen | (430861001, SCT, "Gross
type") specimen")

3 8001/3 CODE (111701, DCM, "Processing (9265001, SCT, "Specimen
type") Processing")

4 8001/4 DATETIME (111702, DCM, "DateTime of |200703231900
processing")

5 8001/5 TEXT (111703, DCM, "Processing Standard Block Processing
step description") (Formalin)

6 8001/10 CODE (430864009, SCT, "Tissue (111095008, SCT, "Formalin").
Eixative")

1 8001 /1 TEXT (121041, DCM, "Specimen S07-100 A 5 Block embedding
Identifier")

2 8001/2 TEXT (111724, DCM, "Issuer of Case Medical Center
Specimen Identifier").

2a 8001/2a CODE (434711009, SCT, "Specimen | (434464009, SCT, "Tissue
container") cassette")

2b 8001 /2b CODE (371439000, SCT, "Specimen | (430861001, SCT, "Gross
type") specimen")

3 8001/3 CODE (111701, DCM, "Processing (9265001, SCT, "Specimen
type") Processing")

4 8001/4 DATETIME (111702, DCM, "DateTime of | 200703240500
processing")

5 8001/5 TEXT (111703, DCM, "Processing Embedding (paraffin)
step description")

6 8001 /11 CODE (430863003, SCT, (255667006, SCT, "Paraffin")
"Embedding_ medium"),

1 8001 /1 TEXT (121041, DCM, "Specimen S07-100 A5 1 Slide Staining
Identifier")

2 8001/3 CODE (111701, DCM, "Processing (127790008, SCT, "Staining")
type")

3 8001/4 DATETIME (111702, DCM, "DateTime of |200703240700
processing")

4 8001/9 CODE (424361007, SCT, "Using (12710003, SCT,

8003 /1 substance") "hematoxylin stain")
5 8001/9 CODE (424361007, SCT, "Using (36879007, SCT, "water
8003 /1 substance") soluble eosin stain")

http://dicom.nema.org/medical/dicom/current/output/chtml/part17/sect NN.6.2.html
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http://idlabelinc.com/product/laboratory-labels/
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Who populates the DICOM meta-data from the AP-LIS?
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Who populates the DICOM meta-data from the AP-LIS?

HL7 OML/QBP

| 3 ! DICOM
. ﬁ
C-STOR

Slide Scanner

I

Broker

DICOM

C-STOEE

PACS

Broker “improves” “‘naked” DICOM with IS Metadata



Who populates the DICOM meta-data from the AP-LIS?

“Grouping” within single product transparent to customer
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Broker “improves” “‘naked” DICOM with IS Metadata



Who populates the DICOM meta-data from the AP-LIS?

“Grouping” within single product transparent to customer
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Wen et al. A methodology for texture feature-based quality assessment
in nucleus segmentation of histopathology image. JPI. 2017.




