11th European Congress on epathology
and 3
5th International Congres ual Microscopy

DIAGNOSTIC REPRODUCIBILITY ON A
DIGITAL SLIDE EVALUATION SYSTEM IN
CYTOLOGICAL AND HISTOLOGICAL
ONCOLOGIC SCREENING

Venice, 6-9 June 2012

S.Lega
Anatomia Patologica - Ospedale Maggiore
Azienda USL di Bologna

Diagnostic reproducibility and
accuracy are basic parameters
of Quality Control in cytological
and  histological  Oncologic
Screening

> Colorectal
> Cervix
> Breast




« The chance of

intferpreting
cytological and
histological
digital
photographs
provided an
interesting
alternative to
read
conventional
microscope
slides

The standard set of
slides represents the
most used method to
compare diagnostic
proficiency

o
Controllo di qualita in citologia cervico-vaginale
di screening con immagini digitali (D.1. Test®)

Test lntqﬂt’
riproduigiigili stlca
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Digital Telepathology

> whole-slide turned into a digital
file

> diagnosis is carried out on the
screen, without microscopy

> file replaces the traditional slide

Digital slide

all the informations on conventional samples
are transferred into a file

the file is easily archived, catalogued,
duplicated and available for Quality Control

it is remote available from multiple
locations simultaneously

drastic reduction of time needed to achieve
proficiency test reproducibility




Digital slide

- Teleconference discussion of cases with
view of cytological or histological
preparations on line

-Educational programs with integrated
digital slides

‘Proficiency tests for continuing
education and professional updating

» Esprimi concetto che gli ultimi 2 campi
di applicazione sono ancora poco
utilizzati: but are still poorly developed
the last 2 application....




The experience of Emilia-Romagna

* A project on Virtual Microscopy and
Digital Pathology has been conducted
in Emilia-Romagna Region (Italy)

* The goal is to promote Quality in
diagnostic cytology and histology in
Screening Programs

* The next step was how to perform this
study




How?

+ Testing a different system involving
pathologists and cytologists and using
digital slides

» Using a faster and reproducible program
easier fo manage than standard sets and
usable on remote for pathologists
retraining with a Final Consensus Meeting

* The tools to obtain the objective
* To reach the target




Tools

» Realizing a software to manage
cytological and histological whole-slides
digital images

» Building a Picture Archive and
Communication System (PACS) among
pathologists in Emilia-Romagna Region

« The pathology PACS is based on....




Pathology PACS

- Software for the realization of
network SLIDE SEMINARS to
perform periodic diagnostic
reproducibility and proficiency
test

« Here are shown the applications of
PACS




Pathology PACS

Cooperative diagnosis
Teaching and training
Teleconsulting

Documentation of rare cases and
pilot experiences

Pathology PACS

* The cases, collected and properly catalogued in an
online, easily accessible and systematic digital
archive of slides, with diagnoses discussed in
clinical and pathologic audit meetings and validated
by experts, can be used as diagnostic reference
tools (CASISTIC ATLAS online)

* The cataloguing and indexing is performed with
NAP codes derived from SNOMED which contains
terms and definitions in I'talian and English and
encompasses extensive synonyms and complex
researches




Pathology PACS

* The selected case catalogued in
the PACS can be used to check
the diagnostic concordance in
Regional Oncology Screening

Pathology PACS in Emilia-Romagna

- 2 scanner Aperio SCANSCOPE® CS System
- 2 PCs

- 2 servers

The two scanners are in an Intranet enviroment with a
local disk server, connetted to an Internet server where
the public products are stored.




Osp. Maggiore

di controllo = OSP
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Server
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Altri screening

The PACS system is
made by fwo Aperio r'eglonall
scanner and an ﬁl‘ \ﬂ@
adequate internet
server where the

described programs
operate

(eieme Spectram Admmetraton [Last Logn Tew 2011-01.13 11 12)

The slides have
been digitalized
using an Aperio
scanner - 20x
for histology
and 40x for
cytology - and an
internet server
was used to
store the files,
arranged into a
Spectrum
database
(Aperio)
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PACS di Anatomla Patologica dell'Emilia Romagna.
Gruppo per la promozione &d Il controlio delia qualita
in Citologia ed I1stologia negli screaning di prevenzions oncologica

Sistema di archiviazione & comuitazione delle immagind di Anatomia

| Atiance Patologica (Picture Archiving and Communication System - PACS)
: realizzato per la promozione & la valutazions dells gualita di
Chologia ed Btologia negli screening per La prevenzione del tumor
-——l — della cervice utering, della mammedia & del colon-retto.

I vetrino digitale & lo strumento principale del PACS, implegato in
—_— t*atolon. per letture collegiali di preparati di Cito-istologia, per

didatica, consultazioni, per descrivere e documentare Casi rari o

rappresentativi @ per costruire atlants di riferimento,

Nell'Archivio Vetrind contenuto ned server reglonale sono catalogati

casl selezionatl, finalizzat! al controllo di concordanza diagnostica
neghl screening oncologict: le fniziative impostate e le modalita i
partecipazione vengono comunicate direttamente al Patologl

inMeressatl




 In Emilia r we already performed

Diagnostic reproducibility in
Emilia-Romagna

* Colorectal Cancer Screening
Bologna October 2010

» Cervical Cancer Screening
Bologna June 2011

- Breast Cancer is ongoing
Bologna June 2012




Pathology PACS in Emilia Romagna
Seminars realized in 2010 - 2012
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Colorectal Cancer Seminar

» The first retraining slide
seminar performed with
these features

- Involving three Regional
Units and 15 pathologists

+ 28 histological cases

Seminars
Digital Slide .o
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Evaluation of the diagnostic reproducibility

Readers | Cohen's K | Obs agreem

102 41.5 48.1 %

103 70.6 741 %

104 58.0 63.0 %

105 57.9 63.0 %
106 620 66.7% Overall observed agreement

107 58.0 63.0 %

108 57.9 63.0 % Cohen's Kappa (substantial)
109 100.0 100.0 %

110 53.7 59.3 %

111 58.0 63.0 %

100.0 100.0 %

113 49.5 55.6 %

114 66.3 70.4 %

53.6 59.3 %

75.0 77.8 %

A gold standard diagnosis
Evaluation of the diagnostic reproducibility

The performance of pathologists was
assessed with Cohen’s kappa

The average value was 0,64 (substantial)
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* It was organized in a different way, namely
have been selected 30.....

Cervical Cancer
Seminar

* 30 cytological and 30 histological
case have been selected

+ Committee of pathologists of
regional units

» All main diagnostic occurences
were represented




essves s

SERVIZIO SANITARIO REGIONALE
EMILIA-ROMAGNA

2 qua
ne oncologica

Promozione qualita cito/isto: sessione 2011,
15/05/2011 - 15/06/2011

modulo pubblicato in rete entro il
2011, I poch x ever

ord per I'accesso al test d

si terranno a
v la istologla,
cipanti
Per problemt di visicoe dei vetr| cantattare AL S Regonale Anemmis Penkgca
[ 0K ora farai
Dot s3a Pacla Pienott! | esattamente quello che
el 105 16478905 - o.mall | #i dico i
-

\

dDott ssa Stefania Lega
ted, 0513172334

Per chiariment! sulla modalita di Iscrizicne

+Dott_zz
tel:0

Roberta Rapezzi d
§542 - e-mail : 1 e ARz cegh bt sbscratl 10

Bsot] @ (3 © B uR by ok | B sretoeisrsior 0. |[76 Qemetionarm bravde - 3 Cotowrdls - lterwent. | EosYiam

Digital Slide .

& i

Login

Uansname indirizzo mail

Masamord Cognome

A R A K R B
A A R A K K K
A A B A K K KN




72 DighIShdel MS - Wandows Internet Enplorer
s
(€] v | i bastrnodot e wul bo. tfsernarsdot akbdel ra indec fhpTrcdnarem oo mlop T DU

B Wodicy  daskes  Befedtl  Strwgrtl 2
3 softonic -| > EENE - C- RSO0 TU- 4
v e £ - oo - - Page - ) Swerti - - 3

SERVIZIO SANITARIO REGIONALE
EMILA-ROMAGNA

B 1 imiel sesmman  J Caalogo semesan 1, La mia area 1 Messaggi (03 {v) Esal

I tuol seminari

il (238(12 ‘Citoloda Screening R.E.R. prevenzione cancro cervice-uterina

A marmraccs | temiaio & Confermato

Mon el sacore Inizieto & freguentars cuesio Jeaminetie

i %?llstoloda Screening RE.R. prevenzione cancro cervice-uterina

o4 Conformato

rezuverters LAt Jeminene

K IScreening cervico-vaginale Test 2011

& mamarkz | gemhenc 4 1 Confermeto

SEai fraguentande oueats semiiaio

& Ireeret

72 DightIShdel MS - Windows Intennet Enplarer

6 3 - If\ .’r.'x;:}}rdrn))’.*.luttc.l[wmru'cﬁa&“r-.h)«-:wIr(dua-uoﬂc”nkc-uw:i)hm_r(d.h_ld-.:] A I
B Wodics  ‘Saeskes  Brefedtl Stvertd
©asoftonic -| - O R dSes] -6

- v - PagEe - Sawertl - - 3

SERVIZIO SANITARIO REGIONALE
EMILA-ROMAGNA

ﬂ I miei semnant o CMalogo seswsan [ La mia area | Hessagl (0) ' Amwvanistrazione (') Esc)

_uatenal

P i)

=

(PRID (T velynOaOR sk, dusd b Rbcew s s ok StldeLnes ndon, PR RO e mr QY IMONSODwC LN Dby Mansiedt=1t4d_# '9 Ireesmet e -




/2 DbghIShIEL MS - Moteriah - Windasss baberaet Explores

[e————— s ot akbded ralndec A TTCCrar s CurE b micpm Dt Sl ter i

- 0. Kldeee T 6
Pages + 3 Syuect - Eb- 3

%, Pur Facttare s pretesione, € stato boceato | doveiaed d e dl s, Pare d 9. per ket cpson

|

R 1 mici semimari gl Catalogo semsesni 1, Lo mia ared g Messagol (0) “2 Ammemistrazione (v) Esci

Titolo : cas

Descrizione :

Yy o s o ——————————

C- K{49eel - &=
Syuwect -

, Put fachtare e prctesione, & stato bloceato | dovrkawd d fla dal e g per ket cpsnt

Titalo : ¢

ing ce
# Enceeneds \esshiy 01
Dascrizione :

Esiste una compilazione lasciata in sospeso, vuol riprenderda o ricominclare?

Ripenndi il test |  Clicca por iniziare

# Enceeneds voskmaioe 9 peone & Ireseret H0rs -

| P Pt Drege Vew Took Window Heb

CEa®PrO® OO0===E[-xF

CdQ Emilia




72 DighIShded M5 - Tikabs - Ca50 | - Windows Intemnet Enplores

e PRy — [evespr—
(€] |

B Wodics  Faekes  Prefedtl Stawgrtl )

€2 softonic - > EEE - O R dees o

o - -t Pege < L Suecti - - 3

GNA

SERVIZIO SANITARIO REGIONALE
EMILY AL

1 miei seminan U Caalogo seessan 1 La mia area 4 Hessoggl (0) 7 Amwwimistrazione ) s
Titolo : caso 1

Domands 3 rsposts mngols

1) Sedezionara la diagnosi corratta

© Negativo: assenza di kesions intraspitebak o neoplastiche maligne

72 DighIShIeLMS » Tibabs 1 Ca50 1 - Winndows Intemmet Enplores

) aslteti b3 ratdec
Bouskers  Beferti  Sneert 2
iNoma squamoso v i FEEE - O RSl [T e

‘ : m - Pogre - 3 Suecti - - 3
Salva @ ripres,

10 SANITARIO REGIONALE

IMAGNA

T 1 il sominan i Cotalons semement s th mia aree o) Mewsaon) (0) £ Ammmstrazions, () Exc

olo : caso 1

Domards a risposta singols
1) Selezionare la diagnosi corratta

—

ntraspitebal o neoplastiche maligne

Salva @ riprendi seccesahamants tersia la risgesse

rdew. L OTOd YWt it bOD=ghyr & Ireemet

."lldlrl.b,-l"n__lll s A [ >

———
(€ v [ B b ibrernodgtse el bo. tsermnarsdot akbde randec phaTrccharamcrpane dsniopoaits
D  Medics PBousiers Pefwrtt Sinegrlt 2
$3softonic -

§Or (o = &) - e o~ - rPegie - i Suverti ~ - 3

=R A€ T T ST S S L B o

SERVIZIO SANITARNO REGIONALE

EMILA-ROMAGNA

W 1 iel semasari ol CMAloPo semisan 1, Lo mid area g Messagoi (0] 7 Amisistrazione {v) e5ci

_unleml

-~ P
. il
LOI8 SUsanIe P (fcaoz
S aning corvic
voginale Test 201 P (o ¢

=

(PRIE vty inOcor i, s D Flcewnds s Kot stde e nden, DEOYIOIY SN Y IMIONSO0wC LN DRy ansiedite] bid § o [reeret ke -




Calalege seminan | ' mia aren Messagyl (0
o Colalego seminan 1 1 2 a M sagyl (0)

Screening PAP test - Distribution of agreement in diagnesis

Agreement in homogeneous groups: final diagnoses

negative ASCUS ASC-H AGC
9 L SIL HSl/SqCC AIS /ADC

negaﬂve

ASCUS/ L SIL “_-_“
ASC-H/HSISqcC | 29 | ome |  err | 14|
AGC / AlS/ ADC “_“_

Overall observed agreement

. Cohen's Kappa - (substantial)




colon retto 2¢ |

o 16102000 &' 16102000

» This is the publication produced from our
group




e

157 Sursa Sa
1044

A
DO 10

I'he virtual slide in the promotion of cytologic
and hystologic quality in oncologic screenings

Arrigo Bondi, Paoks Plerotts, Paoka Crocitth and Stefamts | egn

The virtual slide in the promotion of cytologic and hystologic quality
in oncologic screenings

A. Bondi, P. Pierotti,
P. Crucitti and S. Lega

Ann Ist Super Sanita
Vol. 46 (2): 144-150, 2010

Breast Seminar June 2012

o: dal 13-05-2011 al 16-06-2011
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Conclusion

- Digital slide is suitable for
proficiency test

* The internet e-learning platform
allows to share cases and to get
the answer in an easier way than
by set standards

* The quality slide is very good
approaching optical microscopic
resolution
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PACS dil Anatomia Patologica dell"Emilia Romagna.
Gruppo per la promozione &d Il controlio della gualita
\ in Citologia ed Istologia negli screening di prevenzions oncologica

Sistema di archiviazione e commuitazione delle immagind di Anatomia
Patologica (Picture Archiving and Communication System - PACS)
realizzato per la promozione & la valutazions dells gualita di
Chologia ed Btologia negli screening per Ia prevenzione del tumori

T della cervice utering, della mammedia @ del colon-retto.

I vetrino m.h e 1o strumento principale del PACS, implegato in
—_— . t*atclon’. pey letture collegiali di preparati di Cito-istologia, per

didatica, consultazioni, per descrivere e documentare Casi rari o

rappresentativi @ per costruire atlants di riferimento,

Nell'Archivio Vetrind contenuto ned server reglonale sono catalogati

cas! selezionat], finalizzat! &l controllo di concordanza diagnostica
negll screening oncologict: le fniziative impostate e le modalita &1
partecipazione vengono comunicate direttamente al Patolog!
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......Thank you for attention........

Arrigo Bondi
M Paola Pierotti

Roberta Rapezzi
Carlo Naldoni
Priscilla Sassoli De’' Bianchi




