Surgical pathology workflow project group
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Pathology

Pathologists guide therapeutic decisions.
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Motivation

« 10 Pathologists

Autopsies 50
Histology cases 43.000 | > 50.000 Diagnoses = Decisions
Cytology cases 10.000 « 20% about cancer

Immunhistochemistry ~ 50.000 . \
Molecular pathology 2.000 Codable Observations

OLIVIER SIBONY

CASS R.SUNSTEIN

Standardization
 Intra-observer reliability
 Inter-observer reliability
« Comprehensibility




Narrative repor 2010 Structured repor Guided diagnostic workflow

Stadtisches Klinikum Karlsruhe ‘ Angaben zum Tumor: Reportlng Protocol - P22.000000

omenniision Gmslechar mait Tumorstadium: ypT4b ypN3a (TNM 8.Auflage) Clinical Information @ - P22.000000
‘ Malignitatsgrad: G3 (schlecht differenziert)

Residualtumor (nach UICC): RO Macroscopic Report - P22.000000

Pathoogsches Angaben zum Mammakarzinom Links Microscopic Report - P22.000000

Prot br. ™. Rudipr Resektatgewicht 10009 Form controls [ Invasive neoplasia
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s:‘\tyi::g?/‘\?ﬁm;:lﬁ‘g;norae Al rimary tumour) filtrating duct carcinoma
nzahl der Tumoren 1 . 3 -

Motkestr. 80 o a
D 76133 Karlsruhe > Anzahl der angefertigten Lamellen 21 Present lobular carcinoma

- ( t def vasive ca a with t: ar features ('mix: q
Invasiver Tumor Not d nvasive c I‘rcmcm ith ductal and lobular features ('mixed type
:“"‘*”" A toTaam GroBter Tumordurchmesser [B5 mm s carcinoma)

Vorname: Tumorlokalisation: [Oberer aulterer Quadrant der Brust (C50.4) ¢ N invasive neoplasia

Geb. am: — i t ’ No malignant neoplasia (neither invasi

Links 9 P

Engegangen: 01 012008 -

Ausmgangen. 1904200 Cranialer Sicherheilsabstand 45 mm N erformed? Other

Caudaler Sic d 25 mm

Vorbefunde: H 34140/15; MM 32400115, H 247831 1; (Barcode) Medla\el’ Slcha'henﬁabs[and ED mm

Material Lateraler Sicherheitsabstand 50 mm
erial: - - O t y — e

Ein zweifach fadenmarkiertes, 5 x 4.2 x maximal 1,8 om groies Mammaexcisat, dem dorsal 15 x Dorsaler Sicherheitsabstand {7 mm o S _ (J Ductal carcinoma in situ (DCIS)

0,9 cm grofte Skelettmuskulatur anhaftet. Nahe der ventra- len Markierung ein 1 cm grolier, un- Histologischer Typ Invasives dukiales Karzinom (nicht welter spezifi- - : [ Classical lobular earcinoma in situ (LCIS)

scharf begrenzter derber stumpf grau weill gelblicher Tumor. 1. Tumor (ventraler Resektionsrand X
mit Tusche markiert) Mikroskopisch ein sternférmig Tumorknaten mit zentraler hya- ierter Typ) (8500/3) Primary tumour or metastasis? leomarphic lobular carcinoma in situ (LCIS)

& In situ neoplasia

liner Fibrose und Elastose. Die Tumorzellen sind relativ kiein bis mittel grof und sie haben relativ — - -
gleichférmige runde oder ovale Kere. Die Tumor- zellen bilden kleine Nester, schmale Reihen Malignitétsgrad (nach Elston und Ellis) IG3 (schlecht differenziert)
oder auch tubulare Drisen mit einschichtiger Epithelaus Kleidung. Mitosen treten nur ganz verein— is: - " ,
zelt auf. Es kommen einige leicht enweiterte Ductuli vor, die solide oder angedeutet cribrifor— Score nach Elston und Ellis: B (Histologie)* 3 (Kemgrading) +3 (Mitosen) = 9 (3 - 9)
meTumorzellproliferate enthalten. Der Sicher Zum tu ventralen Re— Tumorstadium pTdb (TNM B.Auﬂage)
sektionsrand betragt 0,2 cm. 2. der Abstand nach dorsal, 0,8 em Mikroskopisch tumorfreie Ske—
lettmuskulatur und tumorfreies Fettgewebe. 3. der Abstand nach cranial, 1,9 cm Mikroskopisch Lymphknotenstatus pN3a (15/22) (TNM 8.Auflage)
tumorfreies streffig fibrosier mit unauffali- gen Drusenlippchen. 4. der Abstand
nach caudal, 1,6 em Mikroskopisch tumarfreies Mammagewebe mit heraformiger Fibrose und mit Metastasen/Untersuchte LK Level | + II 15/22)
ge- ringen Adenosen, die eine geringe Epithelproliferation sowie grobscholligen Mikrokalk ent— Kapsemberschrenung Pa
halten. 5. der Abstand nach medial, 1,5 cm Mikroskopisch tumorfreies Fettgewebe. 6. der Ab— - T
stand nach lateral, 1,3 cm_Mikroskopisch tumorfreies Mammagewsbe mit unauffaligen Drtisen- | Grofter Durchmesser einer LK-Metastase 8 mm
lappchen. Es handelt sich um ein 1 cm groRes, mittelgradig differenziertes, tubulo-lobuléres " T T ;
Carcinom der rechten Mamma (1.). Die Entfernung erfolgte im Gesunden mit einem minimalen Gréfe der FIPV’OSEZON? (im Segment,bei PST) 120 mm
Sicherheitsabstand von 0,2 cm nach ventral (2. - 6.). Tumorklassifikation: 1CD-O C 50, M-8520 Regression im LK (bei PST) nein
3, G2, pT1b, pNx, pMx, mikroskopisch RO. Das Ergebnis der Schnelis chnittuntersuchung wurde T -
mitgeteit. Die Par nach weiterer haben Das Lymphg ruch peritumoral L1
Ergebnis des Rs wird in einem Nachbericht mitgeteilt i " ) | o ~
19.0401 Nachbericht 1.Derimmunhistochemische Nachweis der Ostrogen- und Pro— "’enenembmm - 0 @ Lymph node laterality Other regional lymph nodes
gesteron-Rezeptoren mittels monokionaler Armkurpe( ergab bei semiquantitativer Beurteiung fol— Perineurales Karzinomwachstum Pn 0
gende Ostr v [ Score IRS 0 (Skala von 0-12) - - -
B “Rezeptoren ot Score IRS O (Skala von 0-12) 2. Bestimmung der Regressionsgrad nach Sinn [Grad 1 (leichte Regression)_Tumorskierose mit Entzin- ) Right
aktion mit dem Pr Ki67: 67 der Tumorzellen zeigen eine positive Hung + Effeklen N ied
Reaktion. (ausgez#hlt wurden 800 Tumorzellen). 3. Der semiquantitative immunhistochemische T ot specifie
Nachwas des HER-2 neuRezeptorstatus ergab einen Score von 0 [ negativ). Damit ist keine Relevanter Mikrokalk __ ein . P
des HER-2 neu-Rezep 24,0401 Resektionsrand (S3 Leillinie 2012) RO (CRM > 1 mm) ) No nodes submitted or found
Residualtumor (invasiver Tumor, nach UICC) RO @a Lymph nodes
Rezeptorstatus
Ostrogenrezeptor: i
4 G s v Progesteronrezeptor: 1
i, e s e -
Her2-Neu Status: [ (negativ) {
oA eyt e S e v keno 000 Kaarlsruhe Prolferation b8 % U Intramammary )
Die Tumo: wird gemaf L. an die Vertrauensstelle Baden-Wirttemberg gemeldet. [ Infraclavicular (subclavicular)

Florid lobular carcinoma in situ (LCIS)

Encapsulated papillary carcinoma

Solid papillary carcinoma in situ
Paget disease of the nipple
Mixed

Other

No in situ neoplasia

Lymph Nodes @ - P22.000000

egional lymph n

] Axillary*
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”f::""" Von der Pathologie zum Patienten: ° CO m p I ete ness

Optimierung von Wissenstransfer und

¥ erbesserung der patientensicherhett * Con3|stenpy _
Computer assisted encoding
- ICD10, ICD-O

Dr. Juliana Anabell Gruden Georgios Coussios M.A.
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Snomed CT

Different Records of a Game of Chess Different Records of a Game of Chess

Descriptive record of what happened? Formal process record of what happened?
To decide | need to | understand the

To start with white moved the . understand the
queen’s pawn to forward two o\ | ’ current situation
spaces. Black responded by ) :

. d4 Nf6 16. Nxe5 Be6 current situation so
.c4 g6 17. b4 Ncd7 : | can decide

. Nc3 Bg7 18. Nf3 Ke7 ‘ :

. e4 dé 19. Ng5 Nf8

. Be2 eb5 20. Nxe6 Nxe6
. dxe5 dxe5 21. Bg4 Nd7
pawn two spaces. Black then . Qxd8 Kxd8 22 Rde1 Ndf8
moved the king's-knight’s pawn _f4 Nfd7 23. Ne4 Nd8
two spaces. . ‘ 9. Nf3 c6 24. Nc5 Kd6

, ‘ 10. O-0O exf4 25. Rf6 Kc7
[47 more moves in same style] 11. Bxf4 6 26. Re7 Kb8

o 12. Rad1 Ke8
Then black moved his king next to 13. e5 fxe5

C\I/shrctm: Id white do next? oo ibing
at shouia wnite ao next: 15. Bxe5 Bxeb5

moving a knight in front of the
kings bishop’s pawn. White
advanced the queen’s bishops

O~NOOO P, WN -

Linguistic beauty Formal description



373102004

Specimen from breast obtained core needle biopsy

'4'5

( Specimen \

procedure

( Specimen source \

topography

Specimen source

morphology

Specimen
substance

Specimen source
idendity

> 123038009
Specimen

Concept model

Concept model defines
* Valid attributes
e Attribute range

Equivalence of
e precoordinated concept
* And expression

44578009

Core needle biopsy of breast (procedure)
76752008

Breast structure (body structure)

413675001
Body tissue material (substance)




Postcoordination

(Specimen from breast obtained by vacuum assisted
biopsy)
123038009
12273.7001 . ) Specimen \
Specimen from breast obtained by core needle biopsy

( Specimen \ 44578009
123038009 \ procedure / Vacuum assisted biopsy

Specimen
/ Spedmen \ 76752008
\ Sl J Breast structure
topography
( Specimen \ 44578009 Specimen
. source
\ procedure J Core needle biopsy of breast morphology

( Specimen \ 413675001
: substance Body tissue material
( Specimen source \ 76752008 \ /,
\ topography J Breast structure
Specimen from mass of breast obtained by core
needle biopsy

Specimen source

morphology 123038009
Specimen

Specimen 413675001 /4 Specimen \ 24578009
substance Body tissue material \ procedure / Core needle biopsy of breast

/m 76752008
source Breast structure
topography
/W 4147007
source Mass
morphology

. . . o fﬁssctixz ‘;;z;():ilssue material
Terminology server - Description logic reasoner A :




Order >

373102004

|Specimen from breast
obtained by image guided
core biopsy|

408643008 |Infiltrating duct

carcinoma of breast (disorder)|

: 372276001 |Nottingham
Combined Grade (observable
entity)| = 369791003
[Nottingham Combined Grade
II: 6-7 points (finding)|,

Report 2

Pathology




373102004

Order: Snomed CT Concept Model - Specimen

)

Specimen from breast obtained by image guided core biopsy

123038009
Specimen

( Specimen \
\ procedure J

( Specimen source \
\ topography )

Specimen source
morphology

Specimen
substance

44578009
Core needle biopsy of breast

76752008
Breast structure

413675001
Body tissue material

Workflow

Macroscopy
Grossing scheme

Implicit clinical question
Standard histological procedures
Possible diagnoses

Clinical findings
Explicit questions
Standard histological procedures

Histology
Cytology




Grossing perspective

Specimen obtained by core needle biopsy

o

373102004
Specimen from breast obtained by image guided core biopsy Order ‘ WOI’kﬂOW

123038009
Specimen

( Specimen \ 44578009
\ procedure J Core needle biopsy of breast (procedure)

Macroscopy

Rule for all core needle biopsies

Description requirements (Observables)
399482008 |Total number of tissue cores |
371476002 |Specimen size, dimension 1|
371477006 |Specimen size, dimension 2|
397191008 |Specimen integrity |

Children (4)




127456000
Specimen from breast

Diagnostic perspective

373102004 << 79604008 | Disorder of breast| . 116676008
| Associated morphology |

Specimen from breast obtained by image guided core biopsy

123038009
Specimen

( Specimen source \ 76752008
\ topography J Breast structure

Concept

Adenoma of the nipple
Aggressive fibromatosis
Angiosarcoma

Apocrine metaplasia
Atrophy

Atypical hyperplasia

Atypical lobular hyperplasia
Benign fibroadenoma
Benign papilloma

Benign phyllodes tumour
Benign tubular adenoma
Borderline phyllodes tumour
Breast implant-associated anaplastic large cell lymphoma
Carcinoma

Carcinoma in situ

( Specimen source \ 82711006
\ morphology / Infiltrating duct carcinoma

Carcinoma of salivary gland type

SEIECt fo m (Sta nda rdized re porti ng) Carcinoma, metastatic

Chronic inflammation

. . . Chronic lymphocytic inflammation
Filter or validate disorders A
Comedocarcinoma, noninfiltrating
Cyst
Ductal carcinoma in situ, solid type
Dysplasia

ICD-]_O Encapsulated papillary carcinoma

Fat necrosis
Fibrosing adenosis
o
C50.9 ??? Giant fibroadenoma
Granulomatous inflammation

Infiltrating carcinoma with ductal and lobular features
Infiltrating duct carcinoma




Postcoordinated order

Order entry interface

373102004

Specimen from breast obtained by image guided core biopsy

® Core needle biopsy of breast
O Ultrasound guidance

123038009 ® Vacuum assisted biopsy of lesion of breast

Specimen

® Mammography imaging guidance
® Magnetic resonance imaging guidance

723990008
Biopsy of breast using

( Specimen \
\ procedure J

Right Left

/4 S . \ 76365002
pecimen source Structure of upper outer

\ topography )

quadrant of breast

/ _ \ 7771000
\ Laterality | Left

( Specimen source \
\ morphology J

( Specimen \
\ substance J

4147007
Mass

413675001
Body tissue material

Upper outer
quadrant of
breast

Lower outer
guadrant of
breast

Upper inner
guadrant of
breast

Lower inner
guadrant of
breast

Upper inner
guadrant of
breast

Lower inner
guadrant of
breast

Upper outer
quadrant of

Lower outer
quadrant of
breast

O Palpable mass
® Mammographic microcalcification of breast
® Mammographic architectural distortion of breast

5x2 x5 x3 =150 permutations



Snomed CT Concept Model Specimen and Disorder

123038009 —_ 64572001
Spaciren (speciman} Order =ntry ‘ Report

B cNomEpcT Concept (SNOMED RT+CTV3) e

138875005 138875005
SNOMED CT Concept (SNOMED RT+CTV3)

( Specimen \
\ B - ] < procedure

/W < anatomical or aquired . .
topography body structure inding site

( Specimen source \ < morphologically abnormal Associated
\ morphology J structure morphology

/4 Speci \
pecimen < substance
\ substance )

Specimen source

idendity

Causative agent

Pathological
Process




Transition: Specimen > Disorder

373102004
Specimen from breast obtained by image guided core biopsy

123038009
Specimen

Speci 76365002
pecimen source Structure of upper outer quadrant of

topography ) breast

{ Lateralit \ 7771000
{ aterality ] Left
Specimen source 82711006
morphology Infiltrating duct carcinoma




Transition: Specimen > Disorder

Infiltrating duct carcinoma of upper outer quadrant of left breast

SNOMED CT to ICD-10 map
C50.4L

_|> 64572001
Disease

76365002
—>| Finding site Structure of upper outer quadrant of
] breast

( . \ 7771000
\ Laterality ] Left

SNOMED CT to ICD-O simple map
8500/3

Associated 82711006
morphology Infiltrating duct carcinoma

Guidelines

Mandatory observables Laboratory tests for intrinsic subtype
»- Nottingham combined grade ¢ Estrogen receptor
Carcinoma of breast * Intrinsic subtype M) - Progesterone receptor
e B-Classification * Her2

* Ki67



Infiltrating duct carcinoma of upper outer quadrant of left breast

64572001
Disease

76365002
Finding site g Structure of upper outer quadrant of
breast

( . \ 7771000
\ Laterality | Left

Associated 82711006
morphology Infiltrating duct carcinoma

O

Nottingham
combined grade

\‘ Intrinsic subtype ,‘ Luminal B, Her2 positive

Report

ICD-10: C50.4L

ICD-O: 8500/3
B-Classification: B5b (invasive carcinoma)

369791003
Nottingham Combined Grade Il: 6-7 points

Core biopsy of upper outer quadrant of left breast with a moderately differentiated invasive duct carcinoma.

Intrinsic subtype: Luminal B, Her2 positive.
B-Classification: B5b (invasive carcinoma)



Suitable for documentation

Granularity / Postcoordination
= Primary documentation
= Reporting
Polyhierarchy / Attribute Relationships
= Different abstractions
= Workflow rules
= Validation rules
Description logic / Classifier
= |mplementation
Descriptions
® Transfer into report
®= Translation

Tissue
specimen
Breast Source
structure topography

Body tissue
material
G
. procedure
biopsy

Specimen from
breast obtained by
core needle biopsy

Specimen from
breast

Tissue specimen |
from breast
espécimen de |
tejido mamario
Praparat von |
Mammagewebe

SNOMED

International

.

SNOMED Internatibnal: Delivering SNOMED CT




Structured workflow — a promise for efficency and data quality

Chances

More useful reports with less ressources
Order information guides workflow

— Validation of input

— Calculation of derived values
Medical history display

— Based on disorders not time

Work ahead

Snomed CT

— Selection of concepts to avoid excessive
precoordination

— Definition of missing concepts
— Computable specimen definition

— Terminology services
* Postcoordination

« Reporting requirements
— ICCR

« Snomed terms currently beeing modelled
— Guidelines
— Non-malignant conditions
« Graphical elements

« Dealing with uncertainty






