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Who  was  Jasna  Ivić  ?
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          Professor Jasna Ivić, M.D.,Ph.D. was
           the first clinical cytologist

   in the field of gynecologic cytology in Croatia,
            head of the Laboratory of Cytology,
later on of  the Institut of Gynecologic Cytology
University Department of Gynecology and Obstetrics,

             Zagreb University Hospital Center,

     a renowned expert , scientist and teacher who
           devoted all her knowledge and  skills
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 to the development of gynaecologic cytology

  in Croatia.
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As  a tribute to Professor  Jasna Ivić, 
Ms. Ika Kardum-Skelin,M.D.,M.S., the president of the
Croatian Society of Clinical cytology of the
Croatian Medical Association                
has initiated in 2003 the organization of the
International Scientific Symposia of Clinical Cytology        
„ Jasna Ivić“.                                                                            Ms. Ika Kardum-Skelin, M.D.,M.S.
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Under the Auspices of
Academy of Medical Sciences of Croatia
European Federation of Cytology Societies
Republic of Croatia Ministry of Science and Technology
Organizers
Croatian Society of Clinical Cytology, Croatian Medical Association
University Department of Obstetrics and Gynecology, School of Medicine,University of Zagreb
             Honorary Committee                           Scientific Committee
                    Inga Črepinko                                         Silvana Audy-Jurković

                   Ante Dražančić                                                Ante Ćorušić

                   Erik Hauptman                                                Stanko Jukić

                  Zvonimir Singer                                             Vesna Mahovlić
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Organizing  Committee
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                                         Vesna Mahovlić                        Ana Ovanin-Rakić
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Branka Molnar Stantić                        Sanda Rajhvajn                                Diana Zubak
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                                                Lada Škopljanac-Mačina
The organization of the International Scientific Symposia of Clinical Cytology  in honor of and after Jasna Ivić  represents  an attempt to make the spirit of  Proffessor Jasna Ivić, the first clinical cytologist in the field of gynecology in Croatia,  permanently present in the profession, which we definitely owe her for her enormous contribution to the overall advancement of gynecologic cytology in our country.
The First Symposium was dedicated to the gynecologic cytology in the honour of Proffessor Ivić as first clinical cytologist in the field of gynecology  and to celebrate  the 50th anniversary of the Institute of Gynecologic Cytology, University Department of Gynecology and Obstetrics, Zagreb University Hospital Center, headed by Proffessor Ivić from 1953 till 1990. The Institute of Gynecologic Cytology is the very first laboratory of the kind in Croatia. Since its foundation in 1953, the Institute has had the leading role in the field of gynecologic cytology in Croatia in terms of professional, scientific and educational activities. By celebrating its 50th  birthday, we also marked  the 50th anniversary of gynecologic cytology in Croatia.
Almost all members of the First Symposium Organizing Committee came from the Institute’s team . Like all other meetings organized and designed by the Institute, it was a multidisciplinary conference. Besides cytologists, invited speakers were renowned experts  in the field of gynecology and pathology from Croatia and abroad. In addition to  invited experts the Symposium was attended by many guests of honour, including of  Professor Jasna Ivić’s family members.
The title of the first conference „ Gynecologic Cytology in Croatia – 50 Years After “ has been chosen to illustrate, to the extent possible in a single day, our achievements and present position and as well as the direction we should take from now on. 
Program
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 Figure 1.,2.,3. Congress Hall of Croatian Medical Association during Symposium
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                      Figure 4. Some of invited speakers and members of the Organizing Committe:

                   Kardum-Skelin I., Mahovlić V. (first row, from left to right),
                Pogačnik  A., Syjränen K., Kobilkovά J., McGoogan E.,

               Molnar Stantić B.,Ovanin-Rakić A., Audy-Jurković S.(second row, from left to right)
On the occasion of the Symposium 
Croatian Medical Association, Croatian Society for Clinical Cytolgy
 published lectures held by invited speakers in the book :
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Forewords
Jasna Ivić – A  Scientific Leader of International Rank

I met Professor Jasna Ivić at the very beginning of my residency in "Petrova Hospital" as early as 1967. I realized at once that she showed interest in my frequent and unusual queries, actually answering them with some inclination. I have always read very much, especially upon my return from England where I lived in an atmosphere where posing questions by undergraduate students through university professors was considered a virtue and best indicator of problem identification. In these early years of my career, I was inspired by Professor Ivić's line of thoughts, always starting from the analysis to the synthesis. She left us too early, and her creativity and visionary ideas would certainly be highly welcome in this new society of knowledge. She herself confirmed the rule that only a true scientist could act as an objective, modest, critical and competent teacher to properly educate young scientists. She used to state that university lecturers should first of all be true scientists, and she confirmed it best with her own work on biological traces, having enriched Croatian science with significant international contributions of her disciple and greatest admirer, Professor Silvana Audy-Jurković and her team. Professor Ivić was a true scientific leader. I have realized then that a modern leader in a well organized scientific environment must be an intelligent, open-minded, well informed person, who is fully competent in the particular field of interest but with broad education and social attitudes. She was a polyvalent scientist characterized by outstanding and recognized excellence in many fields. Most of all, she was distinguished for the independence of her mind and unyieldingness, striding upright through life, and fully deserving the attribute of 'usnpoilable stuff'. More than many around her she possessed originality, high energy and author's personality. She radiated with intellectual charm and simply stimulated her coworkers as well as all those beyond her laboratory to undertake a scientific adventure where the point is the quality of work rather than the object of the study. We do know, indeed, that there is no school of creativity and innovation, but there are people who are born leaders and who follow their scientific or other instinct. And this instinct was just radiating from Jasna Ivić.
That was the kind of life of Professor Jasna Ivić. She was and remained to her premature departure the first lady of Croatian clinical cytology. All of us, her true admirers, are happy to see that her successor, Professor Audy-Jurković, follows faithfully the path trodden by Jasna Ivić making the field internationally recognizable, presenting a whole array of important achievements in a dignified manner at a meeting more than justifiable named after the founder of gynecologic cytology in Croatia.

Professor Asim Kurjak, M.D., Ph.D.

President, Academy of Medical Sciences of Croatia

Clinical cytology is an interdisciplinary diagnostic medical science integrating clinical practice, laboratory testing and analysis. As a specific diagnostic branch, it is unavoidable and indispensable in the detection of preclinical carcinoma and its cervical prestages (PAPA test), thus being of utmost public health importance. In the management of symptomatic patients, clinical cytology has advantages over other related diagnostic procedures for providing rapid orientation and definite diagnosis, at the same time saving time and money. With the use of adjunct technologies such as determination of cell markers, computer image analysis, molecular and cytogenetic methods used on cytologic smears and cell suspensions from the samples obtained by cytologic biopsy, clinical cytology has become a relevant factor in the diagnosis, subtyping and prognosis of malignant tumors.

Croatia is among the few European countries having an independent, 4-year residency in clinical cytology, which has enabled appropriate education of competent professionals capable of responding properly to the very demanding professional challenges.

In 1970, the Section of Cytology and Cytodiagnosis was founded at the Croatian Medical Association as an independent professional organization of clinicians of various specialties dealing with cytology along with their basic profession. Residency in clinical cytology as an independent entity has been organized since 1974. In 1992, the Section of Cytology and Cytodiagnosis was renamed into the Croatian Society of Clinical Cytology of the Croatian Medical Association, and in 1993 it was adopted full member of the European Federation of Cytology Societies, and thus also of the International Academy of Cytology.

From 1959, Professor Jasna Ivić, M.D., Ph.D., was the first clinical cytologist in Croatia in the field of gynecologic cytology and one of those initiating independent residency in clinical cytology in Croatia. Organizing this International Scientific Symposium "Jasna Ivić", members of the Croatian Society of Clinical Cytology of the Croatian Medical Association express their deep gratitude to Professor Jasna Ivić for having had the privilege of being her coworkers, disciples and followers of her scientific and professional work in the field of gynecologic cytology, to which she dedicated her life.

Croatian Society of Clinical Cytology

Croatian Medical Association

Editor′s  Address
The Croatian gynecologic cytology was initiated in 1953 with the foundation of the Laboratory of Cytology, now Institute of Gynecologic Cytology, at the University Department of Gynecology and Obstetrics, Zagreb University Hospital Center, wherefrom it has extended all over the country and grown into a wide-spread cytodiagnostic profession over the past 50 years.

Renowned international and Croatian experts have been invited to attend the celebration of the 50th anniversary of the Institute and of gynecologic cytology in Croatia, and to take active part as invited lecturers on the topic of Gynecologic Cytology in Croatia – 50 Years After at the First International Scientific Symposium of Clinical Cytology "Jasna Ivić", and as authors in the respective book.

Fostering the multidisciplinary approach in gynecologic oncology, the conventional and novel as well as adjunct methods in gynecologic cytology are presented, with special reference to the national screening for cervical cancer aimed at re-encouraging its implementation in Croatia.

We are deeply grateful to the authors and all those who have provided any kind of support to the publication of the proceedings of the symposium dedicated to Jasna Ivić, the founder of gynecologic cytology in Croatia, thus also to the realization of our wish  to document in writing the history of the Institute and its role in the development of gynecologic cytology in Croatia.

Professor Silvana Audy-Jurković, M.D., Ph.D.

On this web site only
Summaries, Invited Speakers´s Index and Review Excerpts 

are presented


Introduction
Introduction
Jasna Ivić and Institute of Gynecologic Cytology
University Department of Obstetrics and Gynecology
Zagreb University Hospital Center

Silvana Audy-Jurković

The first laboratory of gynecologic cytology in Croatia was founded in 1953 at the University Department of Gynecology and Obstetrics, Zagreb University Hospital Center in Zagreb. From 1953 till 1976  the Laboratory of Cytology was located at the first floor in the eastern wing (next to the last window on the right) of then only University Department building in Petrova street (Fig.5.) and since 1976 at the first floor in the Polyclinic of the University Department of Gynecology and Obstetrics, Zagreb UniversityHospital Center (Fig.6.).


                         Figure 5.                                                      Figure 6.
From 1953 till 1959, the laboratory was headed by Eduard Baršić, a gynecologist (Fig.7.), and then by clinical cytologists, from 1959 till 1990 by Jasna Ivić (Fig.8.), and 
since 1990 by Silvana Audy-Jurković (Fig.9.). The Laboratory of Cytology was part of the Central Laboratory of Biochemistry and Hematology until 1968, then it became an 
independent unit, and in 1984 grew into the Institute of Gynecologic Cytology (Institute) with Sections of Exfoliative Cytology (head S. Audy-Jurković - Fig.9.) and of Aspiration Cytology (head V. Mahovlić - Fig.10.).
          
                                                                                               Figure 7.
                                                                         Professor Eduard Baršić, M.D., Ph.D.,
                                                                                 gynecologist, first head of the 
                                                                                    Laboratory of Cytology,
                                                                                  University Department of
                                                                                 Gynecology and Obstetrics,     
                                                                            Zagreb University hospital Center,
                                                                                      from 1953 till 1959.
                                                                                              Figure 8.
                                                                            Professor Jasna Ivić, M.D.,Ph.D.,  
                                                                                        clinical cytologist,

                                                                                            head of the 
                                                                      Laboratory of Cytology from (1959 -1984)
              1959,                                                                   later on of the

                                                                   Institute of Gynecologic Cytology  ( till 1990)
                                                                                University Department of

                                                                              Gynecology and Obstetrics,     

                                                                         Zagreb University hospital Center.

                
                                                                                            Figure 9.

                                                                    Professor Silvana Audy-Jurković, M.D, Ph.D.                                                               
                                                                                      clinical cytologist,

                                                                                            head of the 

                                                               Insitute Service of Exfoliative Cytology (since 1988),
                                                                                           head of the

                                                                  Institute of Gynecologic Cytology  (since 1990)

                                                                                University Department of

                                                                              Gynecology and Obstetrics,     

                                                                         Zagreb University Hospital Center.

                          

                                      Figure 10.

                         Vesna Mahovlić, M.D., M.S.,

                                    head of the

                  Service of Aspiration Cytology of the

                     Institute of Gynecologic Cytology

                         University Department of

Gynecology  and Obstetrics   

Zagreb University Hospital Center                                                                                                                                                                   ( since 1966).

.

Until 1990, chief cytotechnician was Ela Bobanović (Fig.11.), then succeeded by Verica Dimitrovski (Fig.12.). 
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       Figure 11.  Ela Bobanović,.                                    Figure 12. Verica Dimitrovski,              

   first cytotecnician  in the  field                                     Institute chief cytotechnician                                  
of gynecologic cytology in Croatia,                                                since 1990.              

   Institute chief cytotechnician                                                         

        from 1963 till 1990.

 Eduard Baršić contributed greatly to the establishment of gynecologic cytology in Croatia, especially considering the fact that it demanded extra engagement in addition to his principal profession. However, the true possibilities for its development actually opened when Jasna Ivić took the position and devoted all her knowledge and skills to its development, also followed by devoted clinical cytologists to continue her endeavors.
 Jasna Ivić extended the activities on cancer prevention, introduced cytologic analysis of numerous specimen types, organized cytologic laboratory according to the internationally adopted principles, and grew into the leading cytologist in the field. From 1960, she joined the Chair of Gynecology and Obstetrics, where she was appointed full professor to provide lectures on gynecologic cytology for generations of medical students, residents in Clinical Ccytology, cytotechnicians, gynecologists, and physicians of other specialties. She was a renowned expert, scientist and lecturer, fighting uncompromisingly for cytology; in brief, most credit for the development of gynecologic cytology in Croatia goes to Jasna Ivić. The Laboratory of Cytology was part of the Central Laboratory of Biochemistry and Hematology until 1968, then it became an independent unit, and in 1984 grew into the Institute of Gynecologic Cytology (Institute) with Service of Exfoliative Cytology (S. Audy-Jurković) and of Aspiration Cytology (V. Mahovlić).  The number of analyses performed per year was around 3000 until 1963, showing a constant rise thereafter, now ranging between 40,000 and 55,000. Unfortunately, this rising trend was not always accompanied by timely and appropriate increase in the number of respective professionals. The cytologists working at the Institute are specialists in Clinical Cytology, some of them having been on professional training abroad, while the technicians have acquired appropriate education for cytotechnicians. The Institute team was the first in Croatia to introduce a number of new methods and techniques in addition to conventional cytologic examinations in the fields of clinical cytology or gynecologic cytology, e.g., cytologic analysis of various specimen types, new sampling techniques, staining methods (cytochemistry, immunocytochemistry, ISH - in situ hybridization for HPV DNA, Ag-NOR - silver stained nucleolar organized regions, Feulgen for DNA ploidy) and analyses (computerized image analysis). The Institute cytologists have set original morphological criteria for differential diagnosis in various fields of gynecologic cytology. Also, they have initiated and performed some crucial projects such as cytoscreeners performance testing, development of cytologic classifications, adoption of uniform classification of cervical cytologic findings in Croatia, continuous education courses for cytologists, cytotechnicians and gynecologists, and organization of professional and scientific meetings, all these in good collaboration with cytologists, clinicians and pathologists from Croatia and abroad. They delivered numerous lectures at a variety of Croatian and international conferences, were appointed chairmanship members or session moderators, frequently invited lecturers or active participants of round table moderators. They have been included in the educational activities at both undergraduate and postgraduate medical studies (Clinical Cytology, Clinical Oncology and Perinatology), organized education of cytotechnicians, physicians of various specialties, frequently in the form of continuous education courses, and since 1974 in education for residents in Clinical Cytology (of 85 clinical cytologists, 76 are active and 25 residents). The Institute cytologists serve as university class heads , postgraduate study heads or head assistants . Since 1960, they have cumulative employment at the Chair of Gynecology and Obstetrics, Zagreb University School of Medicine, where they have been appointed professors (J.Ivić and S. Audy-Jurković). They have produced 246 publications, 216 of them journal articles, 24 book sections, 4 encyclopedic papers and 
two other publications, two M.S. theses and two doctoral dissertations. They are members of editorial boards of several periodicals and books; one Institute cytologist has been proposed representative of the Croatian Society of Clinical Cytology, Croatian 
Medical Association, in the journal Cytopathology, whereas another one has been appointed National Editor in Acta Cytologica, a journal of the International Academy of Cytology (IAC), and member of the Committee of Quality Assurance Training and Education (QUATE) of the European Federation of Cytology Societies (EFCS). The Institute's priorities have and will be Institute computerization, improvement of quality assurance, and implementation of national screening with the introduction of liquid based cytology (LBC). At the time of its 50th anniversary, the Institute, has five cytologists (one in cumulative employment with the Zagreb University School of Medicine), six cytoscreeners, and two administrative workers (Fig.13.) and performs more than 50,000 analyses per year. The Institute's premises have an area of 170 sqm, including Clinical Cytology Lecture hall, and it is the best equipped cytologic laboratory in the Republic of Croatia. The Institute has the leading professional, scientific and educational role, founded by Jasna Ivić, in the field of gynecologic cytology in Croatia.
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                                                            Figure 13.
     Cytologic team of the Institute of Ggynecologic Cytology,

 University Department of Gynecology and Obstetrics, Zagreb University Hospital Center,

together for companionship.
Vulva

Differential Diagnostic Approach in Preinvasive and
 Invasive Vulvar Lesions: Role of  Ccytologist and Pathologist

Branka Molnar Stantić, Damir Babić
Adequate specimen, which is both qualitatively and quantitatively representative of the anatomical site, is the first precondition for an accurate cytologic finding. Vulvar cells show quite poor desquamation and are difficult to collect, thus the smears are frequently meager, the horny layer may mask an underlying lesion, and cytomorphological criteria are poorly described for VIN I and VIN II. According to data of the Department of Gynecologic Cytology, University Department of Gynecology and Obstetrics, Zagreb University Hospital Center, 595 vulvar smears from 390 patients were analyzed during 2000 and 2001, accounting for 6.7% of all specimens examined in these two years. The majority of specimens (89.2%) were referred from the University Department, and substantially less (10.8%) from health centers. The proportion of vulvar specimens was considerably lower in comparison with data on the analyses performed in 1995, when there were 19.8% of vulvar smears. Data on the specimen adequacy were compared according to the referring institution as well as to the clinical, cytologic and pathohistologic diagnosis. Partially adequate specimens were recorded in only 9.7% of patients, in contrast to as many as 25.6% of partially adequate smears in 1995. None of the patients was left without cytologic diagnosis due to inadequate smear, whereas 8.7% of such specimens were recorded in 1995. Analysis of cytologic findings according to age groups revealed vulvar diseases to be more common in elderly women. The highest proportion of diagnosed carcinomas were found in the specimens referred from the Cancer Unit, a high-specialized department for the management of gynecologic carcinoma. Comparison of the cytologic diagnosis with the pathohistologic diagnosis and specimen adequacy indicated the specimen quality to be a crucial precondition for an accurate cytologic diagnosis. Good collaboration among the clinicians, cytologists and pathologists has resulted in the valuable improvement of cytologic specimens. Referral of patients with vulvar lesions to specialized institutions would further improve the diagnosis and early detection of intraepithelial and preclinical vulvar lesions. 

Cervix uteri
Cytology and Auxiliary Methods in Screening
Developments in Cervical Screening

Euphemia McGoogan

The incidence and mortality from cervical cancer in the UK has been markedly reduced following implementation of an organised, population based and quality controlled cervical screening programme in 1987 that is now recognised as one of the most successful in the world.  

In 1999, the National Institute for Clinical Excellence (NICE) commissioned a literature review and modelling on the implementation of Liquid Based Cytology (LBC) in routine screening in the UK. This report was published in June 20001. 
The review found no published randomised control trials using invasive cancer or mortality as outcome. Most comparisons were split-sample studies comparing cytology results rather than “direct to vial”. Therefore there were no published studies that could provide direct evidence regarding cost-effectiveness of LBC in cervical screening in the UK. Modelling was used to estimate cost implications but this was considered to be too inaccurate. However, the report concluded that LBC would reduce the number of inadequate samples, reduce number of false negative results and decrease the time required for examination of specimens by cytologists. The authors recommended a full cost effectiveness study of LBC on a trial of its introduction in a low prevalence population for routine screening to provide more definite information than was possible by modelling studies.

NICE therefore decided that 3 regional pilots of LBC should be set up in England to confirm the cost effectiveness of LBC. Furthermore it recommended that the LBC pilots should be combined with an evaluation of reflex HPV testing for borderline or mild dyskaryosis using the Digene Hybrid Capture II test (oncogenic panel only) in routine screening. 

The three pilots were set up in 2001 to provide a total of 100,000 tests over 12 months.  Two laboratories converted to ThinPrep (Bristol and Norwich) and 1 laboratory to AutoCyte-PREP (Newcastle). The laboratories started their LBC pilots between March and July 2001, and the results of the LBC arm of the pilots will be published in summer 2003. The HPV arm will report in August 2004 to allow time for follow up data to be collected.
The Scottish Health Service took a different approach. It decided to partially convert four very different laboratories using ThinPrep only and to provide 30,000 tests over a six-month period. These pilots started in March 2001 and the report was published in February 2002. The full report may be found on the web2. 

The findings and conclusions of the Scottish Pilot report were:

· A sharp reduction in unsatisfactory smears with less anxiety for women

· An improved high grade detection rate that facilitates health benefits for women 

· More appropriate referrals for colposcopy – fewer unsatisfactory results and improved detection rate of high grade lesions of between 3 and 9 women per 1000 tested

· Smear takers find LBC simpler, convenient and easy to use

· LBC reduces workload for Primary Care teams

· Reduced workload and increased productivity for laboratories

· LBC allows scope for further developments in screening (e.g., HPV and Chlamydia testing on residual cells in the vial)

· LBC would pave way for automated screening devices several of which are now becoming commercially available.

On 2 April 2002 the Scottish Minister for Health announced his decision to implement LBC as the routine screening test throughout Scotland by April 2004. Implementation of LBC is currently being rolled out to every laboratory and Scotland will be the first country to convert to LBC for its routine cervical screening test. 
The expectations for the UK from implementation of LBC is that it will lower the inadequate result rate, increase the detection of significant disease, reduce the overall workload for laboratories and colposcopy clinics, facilitate improved turnaround times, reduce anxiety in women and provide a better quality screening programme for women. 
Role of HPV Detection Techniques as Auxiliary Screening Tools

Kari Syrjänen
In the global control of cervical cancer, a number of optional approaches are available, including measures of both primary and secondary prevention. So far, the effects of most of these measures on cervical cancer incidence and mortality have been modest. The only exception is an organized screening based on the use of cervical cytology (PAP test), shown to be highly effective in reducing cervical cancer incidence and mortality in countries where implemented. Optional screening tools under vigorous testing include a) automation of cytology, and b) testing for human papillomavirus (HPV) by different molecular tools (PCR, HCII).

The efficacy of cervical cancer control critically depends on the screening programme. A plethora of different recommendations and guidelines have been elaborated by different organizations and recent consensus conferences, however, their practical value remains to be established under field conditions. Under such circumstances, the effectiveness of, e.g., HPV testing, cytology automation, and liquid-based technology, as compared with the conventional PAP test screening will be determined by a large number of factors, including a) the prevalence of HPV infections in the target population, b) accuracy of cytologic diagnosis, and c) the cost and applicability of the HPV test and automation (or liquid-based cytology). 

On the basis of the accumulated data and their meta-analysis, agreement seems to exist that HPV testing is more sensitive than cytology for high-grade CIN, but has lower specificity, especially in young women. This is consonant with our own experience, showing that the HCII test performance is optimal (i.e. the best balance between sensitivity and specificity) in screening of populations of (elderly) women with a lower prevalence (around 10%) of HPV infections and higher prevalence of high-grade CIN, rather than in younger women with higher (>30%) prevalence of HPV and lower prevalence of high-grade CIN.

According to a recent meta-analysis of the available data, HPV testing cannot be recommended for widespread implementation at the moment. Full evaluation of HPV testing should provide information on the length of protection after a negative result, and an extensive and long-term trial is needed, with a reduction in cancer incidence as the end-point. In addition, further studies are needed to evaluate the most cost-effective use of HPV testing, and how it should be integrated with the existing methodologies. 

The author is convinced that the final role of HPV testing as a screening tool can only be established by meticulous trials under field conditions, by taking into account the different diagnostic settings. It is important to realise, however, that to be feasible from the practical point of view, such comparisons can only be made when an organized screening programme by conventional cytology is ongoing (to be used as the baseline for all such comparisons.
The Pap Test Procedure, Quality Assurance and
Continous Qquality Improvement in 
Laboratories Participating in Cervical Cancer Screening.

Presentation of the  Items  Produced By Leonardo da Vinci 
Cytotrain 2000 Project of European Union
Mojca Eržen, Margherita Branca, Kari Syrjänen, Dulcie V. Coleman 

Cervical cancer is the second most common cancer in women. Cancer Registry data indicate that about 470,000 new cases occur each year worldwide and 233.000 women die of cervical cancer every year. The incidence varies from country to country, the highest incidence being recorded in the developing countries. In Slovenia the incidence in 1999 was 19,9/105. This high number is in accordance with a low attendance of women to come to PAP test. Less than 50% of women have the PAP test taken every 3 years. These alarming figures should increase the general public awareness of the disease and its potential for prevention should be among the key issues in the global control of cervical cancer in the country. 

The PAP test permits detection of these precancerous lesions which can readily be removed thereby preventing progression to invasive cancer. In order to be effective, all phases of the PAP test must be carried out correctly. To help cytologists and smear takers to achieve this goal, the booklets THE PAP TEST PROCEDURE and QUALITY ASSURANCE AND CONTINUOUS QUALITY IMPROVEMENT IN LABORATORIES WHICH UNDERTAKE CERVICAL CYTOLOGY have been produced and published in many languages (by now in Italian, English, Polish, Slovene, Portuguese, Spanish, and Finnish), funded by EU Community Action Programme Leonardo da Vinci - the CYTOTRAIN PROJECT 2000. This programme has been launched in the EU to harmonise training and quality standards in cervical screening. To realize this, the project took the following activities: 1) preparation of training handbooks, guidelines and instruction manuals, 2) preparation of test sets and self training programmes using conventional images on CD-ROM, 3) preparation of equivalent terminology for reporting cervical smears, and 4) organising training courses. The final outcome results of the programme are booklets, leaflets, website, notes for women, lecture notes for teachers, posters, CD-ROMs and introductory training courses to enter in the field of gynaecological cytology and cervical cancer screening. Multidisciplinary courses for gynaecologists, cytotechnologists and  cytopathologists focused on the issues of the quality assurance of the PAP test procedure were organised in Ljubljana with contribution of the CYTOTRAIN Project. 

Cervical Cancer Screening Program  in Slovenia

Ana Pogačnik, Maja Primic Žakelj
In Slovenia, opportunistic cervical cancer (CC) screening was introduced in regular gynecologic practice in 1960 and, in some regions, in 1955 and 1956. Data of the Cancer Registry of Slovenia show the invasive CC crude incidence rate to have decreased from 34/100,000 in 1963 to its minimum of 14/100,000 in 1979, then remaining stable till 1993. Since 1994, however, an upward trend, especially in the 30-39 and 45-54 age groups, can be seen again. 

Chamberlaine defined the basic reasons for ineffectiveness of the screening programs in order of importance as early as 1986:

· failure to reach the population at risk
· inadequate follow-up of abnormal smears

· a long interval between two smears (more than 5 years)

· false negative smear results
Based on the experience from the countries with effectively organized screening programs, a pilot study of the organized CC screening was started in 1998 in the central region of Slovenia, covering approximately 300,000 women, i.e. one third of the whole female population of Slovenia.
The objectives of this study were:

· to establish a central computerized information system (Screening Registry linked to  the Central Population Register of Slovenia) to register all smears and monitor   screening activity, and to identify women who do not present for screening;

· to invite women aged 25-64 who supposedly had not been screened in the previous five years (as they had not been registered with a gynecologist or did not have a smear  registered in the study period), and to estimate the proportion of women who attend  screening as a result of personal invitation;

· to stimulate the development of guidelines for quality assurance and control of all procedures involved in CC screening and treatment of intraepithelial lesion and of  CC.

First, a uniform smear report form and skeleton of a computer database were constructed. From the Central Population Register, samples of women from the target population were regularly selected and invited to prearranged gynecologic examinations. During the 1998-2001 period, 28,804 invitations were sent to the sample of women mentioned. All smear reports (in the electronic form) from all cytologic laboratories in the region were collected. A central database of the Screening Registry was thus created and then regularly updated. The central registration of all smears in the Screening Registry could serve to monitor the quality assurance in cytologic laboratories by analyzing and comparing their performance.

After analysis of the first 4 years of organized CC screening, some of the reasons for the ineffectiveness of the previous opportunistic screening have been identified:

· too small a proportion of women attending opportunistic screening, as only 30% of  women aged 25-64 had the Pap smear once a year and less than 50% every 3 years;
· the lack of national standards for quality assurance and control that resulted in  

cytology being performed in numerous very small laboratories with different criteria 
for classification of abnormal smears; and

· inadequate quality in smear taking.

The epidemiologic analysis of CC in Slovenia showed that its incidence could not be 
efficiently controlled with the opportunistic screening alone. In our pilot study,
personal invitations resulted in a nearly 50% participation rate in the group of women who did not regularly attend the opportunistic screening. With the other half of the 
population at risk who were found to attend the screening, our goal set at 80% of women aged 25-64 screened for CC in 3 years could be achieved. The introduction of the organized CC screening program in the national health system is justified.
Clinical Utility of Molecular Detection of Human Papillomavirus 

in Cervical Samples by Hybrid Capture Technology
Adriana Vince

Persistent infection with a subgroup of 10-15 high-risk HPV genotypes appears to be a necessary factor for the development of high-grade cervical intraepithelial neoplasia and cervical carcinoma. Cytologic screening by the Papanicolaou test continues to play a major role in the early diagnosis of cervical carcinoma worldwide. However, a signal amplifying hybridization microplate-based assay, the Hybrid Capture II HPV test (HCII, Digene Corporation, Gaithersburg, MD) is a commercially available assay approved by the US Food and Drug Administration (FDA) for routine detection of HPV infections. It has become the HPV detection standard in many countries and is widely used in clinical studies.

The general purpose of cervical cancer screening programs today is to detect the presence of high-risk HPV in a CIN lesion. The question remains how molecular tests may be most beneficially used in cancer screening programs: as a primary test alone, as a primary test combined with cytology, or as a follow-up test?

Our results: Based on molecular testing of 466 women with CIN I and CIN 2 cytology we found 55% of HPV presence in CIN I and 81% in CIN 2, so we have concluded that HPV molecular detection should be used additionally to cytology in order to identify patients who are at risk for the development of high-grade premalignant lesions. Also we have followed up 171 women for 3 years at 6-month intervals with both cytology and molecular testing. The results revealed the CIN lesions to persist or worsen only in women who initially showed high-risk positivity. So it is our general suggestion that HPV DNA detection should be performed in primary screening together with cytology, in order to provide more accurate information on the current cervical lesion. Based on the information obtained from both tests the clinician should decide how to follow-up each woman on individual basis.

Cost-benefit analyses as well as the effects of high-risk HPV testing on the incidence and mortality of cervical cancer should be further investigated in multicenter longitudinal studies.

Diagnostic Cytology as a Sscreening Test for 
Preinvasive and Early Invasive Lesions of Cervix Uteri

Marija Pajtler

Objective: The aim of the study was to assess the screening reliability of conventional Pap smears in case of intraepithelial and early invasive lesions of cervix uteri. 

Methods: The study included 1000 women who underwent cytologic and colposcopic examination independently. Histologic examination was performed in 207 women with cytologic and/or colposcopic abnormal findings. The patients with negative cytologic finding and without histology underwent  two-year cytologic follow-up with a minimum of four Pap smears. All smears were coded and blindly examined by three cytologists and one cytotechnologist. Comparison of cytologic and histologic findings, while considering benign changes as negative and all other positive, allowed us to determine the proportion of false-negative and false-positive findings, sensitivity (O), specificity (S), positive predictive value (PPV), negative predictive value (NPV) and diagnostic accuracy (DT) on evaluating cytology as a method of screening. 

Results: The proportion of false-negative findings was 10% (16/160), whereof 3.1% could be considered as a screening error and the remaining 6.9% as a sampling error. The proportion of false-positive findings was 1.4% (12/840), whereof 0.6% referred to interpretation errors and 0.8% had to be clarified with cytologic/histologic follow-up. Sensitivity was 90.0%, specificity 98.6%, positive predictive value 92.3%, negative predictive value 98.1% and total diagnostic accuracy 97.2%. 

Conclusion: Due to the false-negative findings, which are mostly due to ill taken sampling and further processing rather than screening and interpretation, the conventional Pap smear was found to be a test of inadequate sensitivity as a screening method. However, with minimal proportion of false-positive findings it is a highly specific test, especially in  case of higher grades of CIN and carcinoma. 

Differential cytodiagnosis
Differential Cytology of 

Squamous Intraepithelial Lesions of the Cervix Uteri
Marija Pajtler,  Miodrag Milojković,  Milanka Mrčela
Aim. The aim of the study was to assess the reliability of cytologic differential diagnosis of squamous intraepithelial lesions in conventional Pap smears.

Subjects and Methods. The study included 1000 women who underwent independent cytologic and colposcopic examinations. In 207 subjects with abnormal cytologic and/or colposcopic finding, histology was also performed. All cytologic smears were coded and blindly examined by three cytologists and one cytotechnologist. The sensitivity (O), specificity (S), positive predictive value (PPV) and negative predictive value (NPV) were assessed by comparing cytology and histology, whereas reproducibility of any cytologic diagnosis was determined by use of kappa test (().

Results. When the cytologic and histologic diagnoses matched within the same grade, the sensitivity was much higher for borderline spectrum lesions (dysplasia levis 70% and carcinoma in situ 75%) than for the medium ones (dysplasia media 14% and dysplasia gravis 45%).  The positive predictive value increased depending on the severity of lesion from 37% in case of dysplasia levis to 80% in case of carcinoma in situ, however, dysplasia media had a PPV of only 15%. The specificity was over 90% for almost all diagnoses. However, in case of matching diagnoses within one grade, all values were significantly higher and only rarely identical. Poorly reproducible diagnoses were dysplasia media (k 0.114) and dysplasia gravis (k 0.259), whereas rather good reproducibility had dysplasia levis (( 0.639) and excellent reproducibility had carcinoma in situ (( 0.762).

Conclusion: The accuracy of cytologic diagnosis improves with the severity of intraepithelial lesions and is exactly proportional to diagnosis reproducibility. Dysplasia media is a critical diagnosis with low reproducibility and has the lowest probability to be cytologically detected and accurately diagnosed. 

The Role of Cytology in the Diagnostic Procedure for

 Microinvasive Squamous Carcinoma of the Cervix

Anita Grgurević-Batinica,  Marijan Ilijaš,  Stjepan Benić,

Zvonko Petrović, Mario Kerner

Aim. The aim of the study was to evaluate the value of differential cytology in the diagnosis of microinvasive carcinoma.

Methods. During the 1982 – 2001 period, 76 of 149 female patients with microinvasive squamous cervical cancer operated on at the Sveti Duh General Hospital, submitted to preoperative and postoperative cytologic examination at the Department of Cytology, were included in the study. VCE smears were stained by the Papanicolaou method. Cytologic diagnosis was based on the presence of tumor diathesis, tumor cell accumulation in the syncytia or in sheets, and irregular distribution of nuclear chromatin and the occurrence of nucleoli. Coloposcopic evaluation of epithelial abnormalities was followed by punch biopsy and pathohistologic analysis of the material obtained, whereas definite diagnosis of microinvasive carcinoma was made on the removed cone or uterus according to FIGO classification.

Results. Overall diagnostic accuracy of cytology for microinvasive squamous carcinoma, when cytologic diagnosis was identical to the one obtained by histology one (zero degree of correspondence), was 22.4%. When the cytologic and histologic diagnoses differed by one degree, i.e. when the cytologic diagnosis was combined with the adjacent lesion, a carcinoma in situ, similar for its diagnostic – therapeutic approach (first degree of correspondence), then the diagnostic accuracy rose to 93.4%. For microinvasive carcinomas with stromal invasion of up to 3 mm diagnostic accuracy was 18.8%, and for those with the invasion of 3.1-5 mm it was 57.1%. Assessment of differential cytology for microinvasive carcinoma in the zero and first degree of correspondence showed it to have a sensitivity of 22.4% and 93.4%, specificity of 99.8% both, positive predictive value of 94.4% and 98.6%, and negative predictive value of 94.0% and 99.5%, respectively. The age of the patients operated on ranged from 21 to 69 (mean age 34.3) years. In 86.8% of cases, the diagnosis of microinvasive cancer was made in the cone (cold knife, loop diathermy), and in 13.2% upon hysterectomy. The depth of invasion of up to 3 mm was found in 90.8%, and of 3.1 to 5 mm in 9.2% of cases. Tumor cell invasion in the lymph-vascular space was found in one patient with the microinvasive process of up to 3 mm. In one pateint, hysterectomy was subsequently performed because of the cytologic finding indicating carcinoma and confirmed by histology. The patients were followed up for 2-19 years. Normal cytologic findings were recorded in 81.5%, and CIN I, CIN II or CIN III and one case of microinvasive squamous carcinoma in 21% of cases. There was no fatality due to cervical carcinoma.

Conclusion. In spite of clear cytologic criteria, microinvasive carcinomas with less deep invasion are more difficult to detect. Diagnostic accuracy rises with the depth of

invasion. Diagnostic accuracy of cytology of 93.4% within one degree, i.e. when combined with a lesion similar for its diagnostic-therapeutic approach, confirms the importance of cytology as a complementary method which has, together with colposcopy and biopsy, an important role in the diagnostic procedure for microinvasive squamous cancer.

Cytology of Intraepithelial Glandular Cervical Lesions – 

Conventional and Novel methods
Ana Ovanin-Rakić, Silvana Audy-Jurković, Damir Babić, Lada Škopljanac-Mačina, Nikola Ljubojević, Darko Folnović
Glandular lesions of the cervix uteri have been showing a rising incidence for the last 20 years. This increasing tendency could in part be attributed to better diagnosis with more  appropriate techniques of sampling and specimen preparation for both cytologic and histologic analysis. Another reason for the observed rise is the increase in the prevalence of these lesions. Glandular lesions are frequently detected on histology for cytologically diagnosed squamous intraepithelial lesions (SIL). Cytologic criteria for the identification of glandular intraepithelial lesions (GIL) have not yet been fully described, especially for the precursors of adenocarcinoma in situ (AIS), thus these lesions may frequently remain unrecognized.

The prevalence of AIS is not known, but is considerably lower than the prevalence of CIN. The ratio of in situ and invasive lesions is 1:3 for glandular and 5.25:1 for squamous lesions. The mean age of AIS patients is by some 13 years younger than in those with invasive adenocarcinoma (IA) of the cervix. Age relation between AIS and IA suggests the former to be a precursor lesion. It takes 13 years for AIS as an adenocarcinoma precursor to progress to IA. Such a long period of carcinogenesis recorded for the lesions of endocervical cylindric epithelium provides an opportunity for their early detection with the resulting reduction in the incidence of IA. In more than 60% of cases, AIS is associated with squamous epithelium abnormalities, pointing to some common etiologic factors, among them human papillomavirus (HPV). However, in contrast to CIN, where HPV-DNA type 16 has been most commonly detected, HPV-DNA type 18 has been found in the majority of AIS cases. In addition to HPV infection, longstanding use of oral contraceptives has also been reported as a potential risk factor.

As most patients in whom AIS is diagnosed are free from clinical symptoms, have normal macroscopic appearance and noncharacteristic colposcopic picture, cytology 
has a very prominent and responsible role in the detection of these lesions. In addition to more appropriate sampling techniques, the focusing of cytologic studies on glandular lesions is substantial for result improvement. Over the last few years, ever more attention has been paid to the development of a colposcopic picture that would point to AIS or mild intraepithelial glandular lesion. The value of adjunct methods for the detection and differential diagnosis of glandular lesions has also been investigated, e.g., the method of nucleolar organizer region argyrophilic protein (AgNOR) imaging. Our results of AgNOR digital analysis (count, size and area) in cytologic specimens of the cervix uteri indicated the method to be helpful in differentiating benign, intraepithelial and invasive lesions of the endocervical cylindric epithelium, because statistically significant differences were obtained among all groups except for the benign state – dysplasia pair according to AgNOR size (p=0.8946).

Intraepithelial lesions of the endocervical epithelium are more difficult to detect by cytology, however, recent studies show some favorable moves. In our study, the cytologic differential diagnosis of AIS showed a 66.7% accuracy. The diagnostic accuracy of cytology is by far higher for pure (cylindric only) than for mixed (cylindric + squamous) lesions, because abnormalities involving exclusively the squamous component were quite frequently observed in the latter, either because of the more distinct criteria and easier recognition, or due to more pronounced cellular lesions, or because of the predominant population of abnormal squamous cells.

Cytologic analysis of glandular lesion abnormalities in the vaginal-cervical endocervical (VCE) smears is associated with a number of differential diagnostic difficulties. Appropriate clinical data are certainly of great help in solving some of these diagnostic issues.

Role of Cytologic and Colposcopic Control  Examination
  Following Cervical Biopsy in CIN Patients
Nikola Ljubojević, Silva Babić, Silvana Audy-Jurković, 

Ana Ovanin-Rakić, Damir Babić
The adoption of the Improved National Croatian Diagnostic and Therapeutic Guidelines for Premalignant Lesions of the Uterine Cervix with Some Cost-Benefit Aspects, aimed at reduction in the number of unnecessary conization and other forms of overtreatment, has led to the introduction of control cytologic-colposcopic examinations after target cervical biopsy for abnormal cytologic finding. From 1999 till the end of 2001, 204 bopsies were performed, 125 of them punch biopsies and 79 diathermy small loop biopsies. The distribution of referral cytologic findings was comparable in the two groups, with CIN II and CIN III (26.47% and 45.59%) prevailing over CIN I (20.59%). The distribution of pathohistologic diagnoses in target biopsy samples was also comparable, with CIN II and CIN III predominating over CIN I (57.85% vs. 15.19%). In 182 patients, the first control cytologic finding was obtained at 6 weeks from biopsy. A significant increase in the rate of normal cytologic findings was observed in both groups. So, there were 86 of 125 (68.8%) HSIL diagnoses on the referral PAPA test. Upon punch biopsy of 111 first control PAPA tests, 39 (35.11%) HSIL diagnoses were made (p<0.01). Upon small loop biopsy, the rate of HSIL decreased from the high figure of 77.21% (61 of 79) to 33.80% (24 of 71) (p<0.01). Upon small loop biopsy, only the rate of regression was statistically significantly greater (60.42%) than the expected rate of spontaneous regression for CIN II and CIN III lesions (36.5%) (p<0.05). The first control PAPA test assessed CIN II and CIN III persistence/progression with 84% cytology accuracy. Correct assessment of regression was 72.58%, with a high rate of ASCUS (14.52%). There was a considerable rate of finding regression following biopsy also in the group of more severe cervical intraepithelial neoplasias (CIN II and CIN III), justifying the introduction of cytologic-colposcopic control examinations. Colposcopic control is required for the usual rate of cytologic error.

Cytologic Follow-up in Patients with CIN Treated  by LETZ,

  Cold Knife Conization and Semm′s Cold Coagulation
Goran Grubišić, Biserka Vukosavić-Cimić, Zdenko Kraljević, 
Ahmed Pirkić
Aim. To compare follow-up cytology results in patient groups treated by LETZ (Loop Excision of Transformation Zone), cold knife conization and Semm's cold coagulation (Electro coagulation, ECG) according to CIN (Cervical Intraepithelial Neoplasia) on target biopsy  specimens, and definite therapeutic approach according to patient age, parity and lesion grading. To evaluate therapeutic success in all three patient groups on the basis of control cytology findings.

Patients and Methods. The study included patients allocated to particular therapy group according to diagnostic and therapeutic guidelines for preinvasive lesions of the uterine cervix during the period from January 1, 1999 till  December 31, 2000. 

Results. LETZ was performed in 157, cold knife conization in 42, and Semm's cold coagulation in 30 women. The patient mean age was 33.7 years in the LETZ group, 36.5 years in the cold knife conization group, and 30.0 years in the Semm's cold coagulation group. LETZ prevailed in young nulliparous women, and cold knife conization in parous women. Cytology control was only available in 50 of 157 (32%) women with LETZ, 30 of 42 (71%) women with cold knife conization, and in all 30 women with Semm's cold coagulation. In the  LETZ group, 32 (64%) histology specimens revealed CIN III, whereas in the cold knife conization group it was found in 22 (72%) women. Normal cytologic findings  were recorded in 43 (88%) women from the LETZ group, 22 (73%) women from the cold knife conization group, and 22 (73%) women from the Semm's cold coagulation group. LETZ under colposcopy guidance revealed a high percentage of satisfactory cytologic follow-up.

Conclusion. The importance of the use of diagnostic and therapeutic guidelines and regular follow-up is emphasized, bearing in mind primarily the young female population with severe preinvasive lesions of uterine cervix. Under colposcopy guidance it is possible to obtain an optimal LETZ specimen for histologic diagnosis. So, we report on the satisfactory 88% rate of normal cytology follow-up after LETZ procedure. However, the low rate of presentation for cytologic controls in the LETZ group should stimulate us to invest additional efforts to achieve the highest possible control visits in this very population.

Endometrium

Endometrium: Cytodiagnostic difficulties and Their Solution
J. Kobilková, Z. Lojda, D. Kužel, D.Tóth
The incidence of endometrial carcinoma is rising not only in the Czech Republic but also all over the world. Risk factors for the development of adenocarcinoma are known, and include obesity, diabetes, hypertension, and adenocarcinoma in family history. We examined the validity of methods for screening of women with risk factors for the development of endometrial carcinoma, especially cytology, which has been proved to be a good method in the prevention of invasive cervical carcinoma. The conditions and requirements for preparation of adequate cytologic smears and their evaluation are presented. Visualization, i.e. observation of the whole uterine cavity, is necessary to select the sites for smear sampling. It can be done on 'office hysteroscopy' and by ultasound examination. A liquid based cytologic technique is used for the treatment of smeared cells. The red cell count, which are always found in smears from uterine cavity, may be lowered with the addition of 10% ice-cold acetic acid to the fixation solution. The validity of ultrasound examination is limited to 81% (flat changes unlike polypous regions are not clearly visible). Cytology along with 'office hysteroscopy' has 100% correlation with histology. If necessary, histochemical method may be used as a complementary method to the histologic or cytologic diagnosis to distinguish adenocarcinoma from squamous carcinoma (beta-galactosidase and dipeptidyl-dipeptidase features adenocarcinoma and squamous cell  carcinoma, respectively).   

Differential Diagnosis of Abnormal Uterine Bleeding
Hrvoje Vrčić
Abnormal uterine bleeding is one of the common reasons for visiting gynecologic outpatient clinics. Normal menstrual bleeding is a cyclic menstrual bleeding that occurs every 21-35 days for 3-8 days at a volume of 20-80 ml. Any deviation from the normal pattern of menstrual bleeding should raise suspicion of abnormal uterine bleeding. Organic causes of abnormal uterine bleeding can be consequential to the reproductive system disease, systemic disease, trauma, or medicamentous impairment. A diagnosis of abnormal uterine bleeding that is not of organic etiology is only made when the organic causes have been ruled out or cannot be identified. Such a condition 
is termed dysfunctional uterine bleeding. Abnormal uterine bleeding is a symptom or sign of a pathologic condition or functional disorder. Identification of its cause requires a systematic diagnostic procedure including thorough history, physical examination, laboratory diagnosis, ultrasound and radiologic examinations, and analysis of uterine mucosa specimen obtained by biopsy, swab or aspiration.
Endometrial Carcinoma  - the Role of a Pathologist
Jadranka Ilić – Forko, Damir Babić, Jukić S.
The role of pathologist, i.e. the importance of various pathohistologic factors (depth of invasion, cervical involvement, tumor histology, tumor grade, lymph node involvement) in the assessment of endometrial carcinoma biological behavior and in the choice of optimal therapy are discussed.
PrognosticC Value of p53 and c-erb-B2 in Cells of 

Endometrioid Carcinoma of the Endometrium
Feti Selmani, Ana Ivanišin-Barač, Robert Selmani, Željko Bačić,

Zoran Cikatić, Ilija Krmek, Vicko Krajančić, Petar Ivanišin, 

Pavo Vukasović, Mladen Miović, Zoran Tešanović
Introduction. According to the present state of the art, malignant transformation of cells occurs due to the accumulation of mutation events in two functionally opposed gene groups, both of which are active in normal cells. One of these two groups includes the genes that stimulate cell growth, cell differentiation and intercellular transfer of signals (proto-oncogenes), whereas the other group comprises of the genes that inhibit, i.e. control and suppress cell growth and cell proliferation (suppressor genes). A dominant mutation in the former results in overcoming of their function, whereas recessive mutation in the latter leads to the loss of the suppressor function control. Increased and impaired proto-oncogene expression and complete loss of tumor suppressor activities lead to malignant alteration. Determination of the intensity of oncogene and tumor suppressor gene expression is of prognostic value in some carcinomas.

Aim. Immunocytochemical determination of the oncogene (c-erb-B2) and tumor suppressor gene (p53) products in the cells of endometrioid carcinoma of the endometrium.

Methods. Twenty-two endometrioid carcinomas of endometrium were diagnosed by use of the uterobrush method and verified by pathohistology. The carcinomas were divided into three groups according to the degree of cell differentiation: 7 carcinomas with well differentiated cells (G1), 11 with moderately differentiated cells (G2) and 4 with poorly differentiated cells (G3). Determination of p53 and c-erb-B2 was performed by the standardized Kit method IHC (Hercept Test, DAKO). The intensity of expression was semiquantitatively presented (0-3+).

Results. Immunocytochemistry demonstrated p53 to be positive in 12/22 (51%) carciomas. The intensity of expression correlated with the degree of tumor cell differentiation. Positive reaction was recorded in 42% (3/7) of G1, 54.5% (6/11) of G2 and 75% (3/4) of G3 carcinomas. c-erb-B2 was also positive in 51% (12/22) of the study carcinomas, i.e. in 4/7 (57%) G1, 5/11 (46%) G2 and 3/4 (75%) G3 carcinomas. 

Conclusion. Although the results were obtained in a small series, the strong expression of p53 and c-erb-B2 in tumor cells pointed to a more malignant tumor phenotype.

Interactive Morphometric Analysis of 

Silver Stained Nucleolar Organizer Regions (AgNOR)

  in the Differential Diagnosis of Endometrial Lesions

Danijela Vrdoljak Mozetič, Teodora Stanković, Snježana Štemberger-Papić, Damjana Verša-Ostojić, Irena Seili-Bekafigo,
Silvana Audy-Jurković

Aim. The aim of the study was to identify morphometric features of silver stained nucleolar organizer regions (AgNORs) and respective nuclei in direct cytologic endometrial smears in order to determine the value of AgNOR method in the differential diagnosis of endometrial lesions. 

Material and Methods. The analysis included 49 cytologic smears divided into 7 groups: proliferative endometrium (n=7), hyperplasia simplex (n=10), hyperplasia complex (n=6), atypical hyperplasia (n=6), endometrial adenocarcinoma G1 (n=8), endometrial adenocarcinoma G2 (n=8) and endometrial adenocarcinoma G3 (n=4). Quantitative analysis of AgNORs was performed by interactive computerized morphometric image analysis. The following parameters were investigated: size, regularity and elongation of the nuclei; number, total, mean, least and largest area of single AgNORs and AgNOR clusters (per nucleus); number, total and relative area of total AgNOR (per nucleus); and distribution of three AgNOR sizes (per specimen).

Results. Morphometric nucleus analysis showed atypical hyperplasia to have most irregular and most elongated nuclei, which was statistically significant (p<0.05) in comparison with hyperplasia without atypia, and well to moderately differentiated carcinomata. There was no statistically significant between-group difference in the number of AgNORs. The values of total AgNOR area and cluster AgNOR area showed an increase from proliferative endometrium through atypia-free hyperplasia, atypical hyperplasia and well differentiated carcinoma (G1 and G2) to poorly differentiated carcinoma (G3), however, overlapping of the results between the groups was observed. Analysis of variance yielded statistically significant between-group differences (p<0.01) for the following parameters: total cluster AgNOR area per nucleus, their mean area, smallest and largest AgNOR cluster per nucleus, and total AgNOR area per nucleus. Testing for single AgNOR distribution showed their count to be highest in atypical hyperplasia, which was statistically significant as compared with other groups (p<0.001). Proliferative endometrium had a statistically significantly higher count of single AgNORs only in comparison to atypia-free hyperplasia (p<0.05). Dividing AgNORs into 3 size subgroups (0-0.49 (m2 small, 0.5-3.49 (m2 medium, and (3.5 (m2 large) and their frequency testing by (2-test produced a statistically significant difference for small AgNORs between proliferative endometrium and other groups (p<0.05), with the exception of moderately differentiated carcinomata, and for large AgNORs among these three groups of endometrial lesions (p<0.01): 1) proliferative endometrium, hyperplasia simplex and hyperplasia complex (<1.3% of large AgNORs); 2) atypical hyperplasia, adenocarcinoma G1 and G2 (3% - 4% of large AgNORs); and 3) adenocarcinoma G3 ((9% of large AgNORs).

Conclusion. AgNOR method in combination with nuclear morphometry in the analysis of cytologic smears for differentiation of endometrial lesions is most helpful on assessing the parameters of nuclear size and elongation, distribution of single AgNORs, and distribution of AgNORs according to size.
Image and Flow DNA Cytometry

in Endometrial Adenocarcinoma

Vesna Mahovlić, Ika Kardum-Skelin, Jadranka Ilić-Forko, Mirela Mirt,

Snježana Škrablin-Kučić
Aim. To compare the results of image DNA cytometry (ICM) in aspiration cytology specimens of the endometrium with the results of DNA flow cytometry (FCM) on pathohistologic curettage specimens in patients with endometrial carcinoma of a varying grade of differentiation. 

Patients and Methods. Feulgen method of staining (Merck, Germany) was used for ICM on the May-Grünwald-Giemsa stained archive aspiration cytology specimens of endometrium (n=9). Image analysis was performed by use of the Sform (Vamstec, Zagreb) software. The image (x100 oil) was transferred from the microscope (Olympus BHS) via CCD TV color camera (Sony) to PC by a digitalized image. Integrated optic density (IOD) was calculated for each individual nucleus (N(100). Lymphocytes (N(20) were used as internal control, along with the factor of correction. Ploidy was determined according to DNA index (DI) and type of histogram, from which the S-phase as a measure of proliferation and DNA value >5c were also derived.

Results. Aneuploidy was found in 22.2% and 44.4% of endometrial carcinomas by FCM and ICM, respectively, yielding a 77.8% agreement between the two methods. S-phase values were lower with the use of FCM (2.52% - 13.72%) than with ICM (15% - 32%). With the exception of two well differentiated carcinomas, the DNA >5c content ranged from 1.98% to 13.2% irrespective of the type of histogram.

Conclusion. Static and flow cytometry are complementary methods in analysis of the endometrial carcinoma cell cycle.

Ovary
Cytology in the Diagnosis of Ovarian Tumors

Teodora Stanković, Danijela Vrdoljak Mozetič, Damjana Verša- Ostojić,  Snježana Štemberger-Papić, Stanislav Rupčić 

Although cytodiagnosis of ovarian lesions has no early diagnostic potential, it can provide useful data on the nature of the lesions detected by clinical or ultrasound examination. Cytodiagnosis of various samples is used preoperatively, intraoperatively and postoperatively, whereby the role of preoperative differentiation between non-neoplastic and neoplastic ovarian cysts, especially in young women, is emphasized. The high proportion of inadequate samples obtained by ovarian cyst aspiration biopsy (18% - 80%) and low sensitivity for particular ovarian lesions (33% - 71%) are the main objections of those arguing against aspiration biopsy of these lesions. Diagnostic accuracy of the method can be improved with the introduction of adjunctive tests (hormones, inhibin, tumor markers) in the cyst content analysis. On intraoperative cytologic analysis of various samples, the highest diagnostic value in distinguishing benign, borderline and malignant ovarian tumors (88% - 98%) is achieved by the analysis of tumor fragment imprints or smear of the tumor incision surface. Analysis of peritoneal lavage or peritoneal and ascites samples is of a limited and disputable value. Diagnostic accuracy for these samples ranges from 22% to 85%. Carcinomatous effusions can be differentiated with high probability from reactive mesothelial effusions by demonstrating EMA, CEA, Leu-M1, B 72.3, Ber-EP4 and p53 proteins in carcinoma cells, and vimentin and calretinin in mesothelial cells. With the introduction of computed interactive cytometry, human evaluation of cytologic samples can be objectified, whereas many characteristics of the cells analyzed, some of them being important prognostic factors in patients with ovarian tumor (e.g., DNA, AgNOR), can be additionally examined by digital image analysis.

Evaluation od  Digital  Morphometric Analysis of 
   Silver Stained Nucleolar Organizer Regions (AgNOR) in the 
Diagnosis of Benign, Bordeline and Malignant Serous Ovarian Tumors
Snježana Štemberger-Papić, Teodora Stanković, Damjana Verša-Ostojić, Danijela Vrdoljak Mozetič, Irena Seili-Bekafigo, Silvana Audy-Jurković, Marta Žuvić-Butorac 
Aim. To determine the value of quantitative analysis of nucleolar organizer regions (AgNOR) in differential cytodiagnosis of benign, borderline and malignant serous tumors of the ovary.

Methods. Serous tumors of the ovary including 20 benign, 11 borderline, and 20 malignant tumors were analyzed. The number and characteristics of single AgNORs, AgNOR clusters and total AgNOR, and AgNOR area to nucleus ratio were determined. According to size, tumors were divided into small, medium and large.

Results. The mean total AgNOR count increased progressively from benign through borderline to malignant tumors (1 212, 1 295 and 2 051, respectively), however, only the difference between borderline malignant and malignant tumors reached statistical significance (p=0,000). Total AgNOR area also rose progressively (1 726, 2 974 and 5 328, respectively), the difference being statistically significant among all three groups (p=0,000). Relative AgNOR area (i.e. percentage of AgNOR area relative to nuclear area) was 4,584%, 8,605% and 10,048% in benign, borderline malignant and malignant tumors, respectively, yielding statistical significance among all three groups (p=0,000). On dividing AgNOR structures according to size into small (<1,49 (m), medium (1,50-3,49 (m) and large (>3,5 (m), small AgNORs were found to predominate in benign tumors (64,87%) and medium AgNORs in borderline malignant tumors (53,03%) (p=0,000 both). In the group of malignant tumors,  small (42,51%), medium (33,0%) as well as large (24,49%) AgNORs were detected, and the count of large AgNORs being highest as compared with the other two groups (p=0,000).

Conclusion. Differential cytodiagnosis of benign, borderline malignant and malignant serous tumors of the ovary can be improved by using a combination of various AgNOR parameters.
Digital Morphometric Analysis of Silver Stained Nucleolar Organizer Regions (AgNOR) of Mucinous Ovarian Tumor Imprints
Damjana Verša-Ostojić, Teodora Stanković, Snježana Štemberger-Papić, Danijela Vrdoljak  Mozetič, Irena Seili-Bekafigo, 
Silvana Audy-Jurković, Marta Žuvić-Butorac
Aim. To determine the value of quantitative digital morphometric analysis of nucleolar organizer regions (AgNOR) in differential cytodiagnosis of benign, borderline and malignant mucinous tumors of the ovary.

Methods. Thirty-six cytologic imprints of mucinous ovarian tumors (13 benign, 13 borderline, and 10 malignant) were analyzed. The number and area of single AgNORs, AgNOR clusters, total AgNOR, and relative AgNOR area (i.e. AgNOR area relative to nuclear area) were determined. Size distribution of AgNOR structures (small, medium and large) was analyzed.

Results. Total AgNOR count per nucleus showed a statistically significant increase from 1.704 in benign through 2.036 in borderline to 2.441 in malignant tumors (p=0.000). Total AgNOR area rose significantly from 2.865 (m in benign through 3.613 (m in borderline to 4.811 (m in malignant tumors (p=0.000). Similar results were obtained on determination of the number and area of AgNOR clusters. Irregular distribution of values was only recorded for single AgNOR count and area, thus this parameter could not be considered discriminative; both of these values were lowest in borderline tumors. Relative AgNOR area showed a statistically significant increase from 6.07% through 8.36% to 10.08% in benign, borderline and malignant tumors, respectively (p=0.000). On dividing AgNOR structures according to size into small (<0.99 (m), medium (1-3.49 (m) and large (>3.5 (m), benign and borderline tumors were found to contain the largest proportion of medium AgNORs (67.7% and 54.%, respectively), whereas large AgNORs predominated in malignant tumors (16.6%) compared with two other grups. Statistically significant differences were found among all three groups (p=0.000).

Conclusion. AgNOR analysis suggested the method might prove helpful in differential cytodiagnosis of benign, borderline and malignant mucinous tumors of the ovary.

Flow-Cytometric Analysis of Lymph Node Metastasis in 

Ovarian Carcinoma

Herman Haller, Branka Užarević, Stanko Rupčić, Maja Krašević 
Aim. To determine biological similarities to or variation from primary tumor and omentum metastases, and their possible impact on disease prognosis by analysis of the tumor cell population in lymph node metastases from ovarian carcinoma.

Patients and Methods. DNA content and proportion of cells in the S-phase of cell cycle were analyzed by the method of flow cytometry in paraffin-embedded specimens of primary and metastatic tumor tissue (23 primary tumors, 58 lymph node metastases, and 15 omental metastases) from patients with stage III and IV ovarian carcinoma who underwent pelvic/para-aortic lymphadenectomy from January 1994 till December 2000.

Results. Lymph nodes metastasis were mostly DNA diploid (95%), yielding a statistically significant ploidy difference from primary tumors (42% of DNA diploid) and omentum metastases (33% of DNA diploid) (p<0.01). In 14/23 (61%) patients with ovarian carcinoma, the metastatic DNA content differed from that found in the primary tumor. DNA heterogeneity of metastases at different localizations was recorded in 10/15 (66%) patients. The S-phase of DNA aneuploid ovarian carcinoma (mean 26.64%, SD 9.80) significantly exceeded the S-phase of DNA diploid ovarian carcinoma (mean 12.89%, SD 4.54) (p<0.001). S-phase did not correlate with DNA ploidy in omentum metastases. There was no correlation between primary tumor ploidy and number of lymph nodes metastasis. Total survival was 34.7%. Neither primary tumor DNA content nor DNA heterogeneity had any major impact on the survival of patients with ovarian carcinoma.

Conclusion. Cell population in the ovarian carcinoma lymph node metastases is biologically different from the cell population found in primary tumor and omentum metastases. Tumor heterogeneity has no prognostic value.

 Computerised image analysis
Computerized  Image Analysis 
in Clinical Cytology

Irena Seili–Bekafigo, Ika Kardum–Skelin.

Both the cytologic and pathohistologic analyses are greatly subjective. The efforts trying to objectify the procedure of reaching the diagnosis and to facilitate decision making in ambiguous cases have resulted in the introduction of a number of quantitative methods as adjunctive tools to the classical morphological analysis. Many of these methods include or are based on computerized image analysis, so-called image cytometry. Morphometry on standard stained smears, morphometric AgNOR analysis, and DNA image analysis are most frequently used. These three methods of computerized image analysis, their biological basis, recommendations for analysis standardization and performance, and examples of their use in particular fields of clinical cytology are presented.
Review Excerpts

Chapters in  the book published on the occasion of the 50th anniversary of gynecologic cytology in Croatia provide useful help in modern education and further development of the profession. 

The Croatian and foreign authors present to the readers the latest concepts in particular fields of gynecologic cytology.

This comprehensive account of the advancement in gynecologic cytology will certainly be found highly useful and welcome by many of those interested in the field.

The book is scientifically based, however, it can also be used as a textbook.

Professor Zvonimir Singer, MD, PhD, FIAC

In the Introduction, Professor Silvana Audy-Jurkovi}, M.D., Ph.D., Editor-in-Chief, has provided an account of the historical development of the Institute of Gynecologic Cytology, University Department of Gynecology and Obstetrics, Zagreb University Hospital Center, which to a considerable extent corresponds to the history of gynecologic cytology in Croatia.

Due homage is paid to Professor Jasna Ivić, a physician, scientist, renowned expert and founder of Croatian gynecologic cytology. She was not only an excellent expert in gynecology and obstetrics among cytologists but outdid many gynecologists with her great theoretical knowledge in the field of gynecology and obstetrics. 

The chapters and the book as a whole have been so designed and written as not only to make Proceedings containing invited lectures but also to present the current approach in gynecologic cytodiagnosis and gynecologic cytology as part of the medical science, i.e. offering the state-of-the-art in gynecologic cytology.

Professor Ante Dražančić, MD, PhD
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The Symposium took place in Zagreb, one of the oldest European cities, the capital of Croatia, a cultural center for all Croats scattered all over the world. The City of Zagreb arose from bishop′s seat Kaptol, founded in 1094, and the urban community Gradec (now Upper Town), declared  Free Royal Town by the Golden Bull in 1242.

In the evening of the Symposium day, Ms Vlasta Pavić, Mayor of the City of Zagreb, gave a reception in Dverce Palace (Fig.14.) for invited guests, providing them  with an opportunity to see the old and romantic Upper Town, which was enchanting in this warm and beautiful May Evening.
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Figure 14.  Reception in Dverce Palace on the occasion of the

First International Scientific Symposium of Clinical Cytology „Jasna Ivić“ entitled 
“Gynecologic Cytology in Croatia 50 Years After“:
Ante Dražančić,  reviewer of the book of the same title, Interpreter,
Silvana Audy-Jurković, President of the Symposium and Editor-in-Chief of the book,
Milan Bandić, Deputy of the Major of the City of  Zagreb,
Ika Kardum-Skelin, President of the Croatian Society of Clinical Cytology, 
Croatian Medical Association and Representative of Editor, 
 Zvonimir Šoštar, Head of the City Office for Health, Labor and Social Protection 
(from left to right).
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We do hope indeed that 
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 proved a successful,  scientifically  useful  meeting


worthy of the efforts and time invested,


during which intriguing ideas, rich experience and concepts


 based on scientific research 


were exchanged to the benefit of further advancement 


in the diagnosis and early detection


 of premalignant lesions and early forms  of  malignant diseases in gynecology.
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