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

  Colorectal  
  Cervix 
  Breast  



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

•  The chance of 
interpreting 
cytological and 
histological  
digital 
photographs 
provided an 
interesting 
alternative to 
read 
conventional 
microscope 
slides 



  whole-slide turned into a digital 
file 

  diagnosis is carried out on the 
screen, without microscopy 

  file replaces the traditional 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 



• 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…. 



•  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 



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

•  Using a faster and reproducible program 
easier to 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 



•  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…. 



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

•  Here are shown the applications of 
PACS 



•  Cooperative diagnosis 

•  Teaching and training 

•  Teleconsulting 

•  Documentation of rare cases and 
pilot experiences 

•  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 Italian and English and 
encompasses extensive synonyms and complex 
researches 



•  The selected case catalogued in 
the PACS can be used to check 
the diagnostic concordance in 
Regional Oncology Screening 
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The PACS system is 
made by two Aperio 
scanner and an 
adequate internet 
server where the 
described programs 
operate 

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) 



Software able to 
track scanned cases 
stored in 
comprehensive 
database to build 
large casistic 
archives online 

•  The platform we used for teaching 
applications is…… 



The e-learning platform Docebo has 
been used to built interface for the 
applicants: cases and slides were 
considered “teaching instruments” for 
the educational software (slide 
Seminars) 



•  In Emilia r we already performed 

• Colorectal Cancer Screening 
Bologna October 2010 

• Cervical Cancer Screening 
Bologna June 2011 

• Breast Cancer is ongoing 
Bologna June 2012  





• The first retraining slide 
seminar performed with 
these features 

• Involving three Regional 
Units and  15 pathologists 

• 28 histological cases 
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Readers Cohen's K Obs agreem 
102 41.5 48.1 % 
103 70.6 74.1 % 

104 58.0 63.0 % 

105 57.9 63.0 % 

106 62.0 66.7 % 

107 58.0 63.0 % 

108 57.9 63.0 % 

109 100.0 100.0 % 

110 53.7 59.3 % 

111 58.0 63.0 % 

112 100.0 100.0 % 

113 49.5 55.6 % 

114 66.3 70.4 % 

115 53.6 59.3 % 

116 75.0 77.8 % 

Overall observed agreement 69% 

Cohen's Kappa  0.64 (substantial) 

•  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) 



Auto-evaluation 





•  It was organized in a different way, namely 
have been selected 30….. 

•  30 cytological and 30 histological 
case have been selected 

•  Committee of pathologists of 
regional units 

•  All main diagnostic occurences 
were represented 



vetrinodigitale.ausl.bo.it 
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Agreement in homogeneous groups: final diagnoses 

negative  ASCUS 
 L SIL  

ASC-H 
 H SIL / SqCC  

AGC 
AIS / ADC  

negative  85,1 15 6,6 2,1 

ASCUS/ L SIL  5,1 72,4 20,2 3,6 

ASC-H/ H SIL/ SqCC  2,9 11,9 67,7 14 

AGC / AIS/ ADC  2,9 0,3 5,2 79,2 

other tumours 3,5 0,2 0,2 0,7 

no answer  0,5 0,2 0,1 0,4 

100% 100% 100% 100% 

Overall observed agreement 73% 

Cohen's Kappa 0.63 (substantial) 
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•  This is the publication produced from our 
group 



 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 Sanità  
Vol. 46 (2): 144-150, 2010 







•  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  



http:/vetrinodigitale.ausl.bo.it/ 

Atlas 



Case details Slide  
Attachments 

Clinical informations 
Remarks of pathologist 



Web  Image-scope  









..……thank you for attention…….. 
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