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Urban Zdešar Mr. Se. 

Urban Zdešar graduated in physics from Faculty of Science and Technology, Ljubljana, Slovenia in 1994 and has got his 
Master in Science degree at Biotechnical Faculty in 2000. 
Since 1994 he works at ZVD - Institute of Occupational Safety and is currently Head of Dosimetry laboratory and is an 

expert in radiation protection and medica! physics. Between 1999 and 2007 M.Se. Zdešar was a Legal Asisstant in field of 

radiological technology at Faculty of health and is now an Assistant and senior Lecturer there. He has published more than 
20 scientific articles in international journals. His main scientific interests are radiation protection and quality assurance in 

diagnostic radiology. 

Bob Martins 

Senior Product Manager (International) Hologic 

He is working for the women's health care compagny Hologic Inc. 

He has engineering background with 20 years experience in the field of medica! imaging gained acros the range of 

service, professional trainings and product management, on modalities from emission based SPECT imaging to 30 X­

Ray Mammography. He had presentatios at different congresses, workshops and seminars, including the National French 

Congress Radiology show (JFR) in 2006, 2007, 2008, 2009. 

He is accountable for new product introduction into international markets and has contacts with key opinion leaders. He 

supports research programs of strategic importance to international markets. 

He has extensive experience with establishment of technical training programs, creation of documentation and efficient 

distribution of support materials. 



Prof. Per Skaane

Per Skaane graduated from Medical studies at University Tuebingen, Geľmany in L970' The same year he had national

examination in medicine at Univeľsity Tubingen, then was approved by Educational Council for Foreign Medical Graduate

in USA, and later had examination in medicine at University Oslo, Norway. Between L972 and 1'97 4he completed training in

Pathology at University Tuebingen, and Psychiatry at Roenvik Hospital, Bodo, Norway. Between 1975 and 1977 hađ tľaining

in Surgery and Gyneo|ogy/obstetrics in Harstad Hospital, Norway and ťrom 'J.977 to 1981 completed training in Diagnostic

Radiology at Univeľsity Tuebingen, Germany.

Since 19B2 he Ís working in Diagnostic Radiology at Ullevaal University Hospital, oslo' He is also a leader of the Mammography

Scľeening Program in oslo from 1996, and from 200]. he is a professor at the Department of Radiology, Ullevaal University

Hospital. professor Skaane held a number of positions in faculty and has recived a number of awards including: Best

perŕbrmance fľom Norwegian Radiological Socieý inL999, Acta Radiologica's prize Scandinavian "Xenia Forsselliana" in

1999 and 2005, and is Honorary member of the Norwegian Radiological Society from 2011'

He is also a ful] member of several other societies: Norsk lageforening, Norsk radiologisk forening, Euľopean Society of

Radiology, European SocÍety of Breast Imaging IEUSOBI), Deutsche Roentgengesellschaft (DRG), Radiological Society of

North America (RSNA). Profesor Skaane has published more than 50 scientific articles in international journals. His main

scientific interest include breast imaging and constant improving detection of breast neoplasms.
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ffi@*ffi Sĺmona Boľštnaľ MD, PhD

Dr. Simona Borštnar M.D', PhD, is a specialist of internal medicine at the Division of Medical oncology at the Institute of
Oncology in Ljubljana, Slovenia. As an oncologist she works in the filed of breast and genitourinary cancers while as a

researcher she collaborates wĺth several Slovenian projects and international clinical trials' Currently shy are the head of
mammary team at the Institute of Oncology and the president of Slovenian Society of Senology.
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Hildegard Aust 

na! Hildegard Aust graduated in 1974 as Radiographer at Heidelberg University (Institute for technical medica! assistents). 
ate From 197 4-2001 she practiced in different institutes of radiology in Germany. In 2001 she became a member of reference 
; in sreening unit in Wiesbaden, under guidance of Margit Reiche!. 
ing 
;tic Since 2005 she was responsible for training of radiographers with a focus on education in screening to improve the quality 

of positioning including the training in self-dependent work with the women. In 2007 she founded her own company, 
specialized for training in relation to the positioning and she produced a DVD. 

,hy 
ity Between 2007-2011 she worked in reference center South West at Marburg. She visited screening units in the region of 

est Hessen, Rheinland-Pfalz, Saarland and Baden-Wiirttemberg, where she cooperated with radiographers and their daily 
in problems and tried to find solutions for a quality based work. In 2011 she received the »Eugenie and Felix Wachsmann 

Award« by the German Society ofRadiology in Hamburg . .  She is currently working as conducting radiographer at Wiesbaden; 
as part tirne freelancer she pays site-visits for the reference center South-West. 
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Mateja Krajc MD, Mr. Se. 

Mateja Krajc, MD, MSc., specialist in puhlic health, graduated at the Medica! school, University of Ljubljana in 1998. She 
is employed at the Institute of Oncology Ljubljana Slovenia since 2001 and works at Epidemiology and Cancer Registry 
department and at the Familial Cancer Clinic. She obtained master degree in cancer genetics in September 2000 from the 
Vrije Universiteit Brussel, Belgium, where she was involved in cancer genetic counseling and testing in families with breast 
and ovarian cancer. As an epidemiologist she is currently involved in the national population based breast cancer screening 

of program in Slovenia and in the screening and genetic counseling of high risk individuals from cancer families. 

a Her bibliography covers fields of cancer genetic counseling, testing and high risk screening, genetic epidemiology as weII as 

of scientific reports form population based breast cancer screening program and other puhlic health topics. 



Uľska Lundeł MD

Urska LundeĘ MD, is the head of Palliative Care Unit at the Univeľsiý Hospital for Respiratory and Allergic Diseases, Golnik
and a Director of the Palliative Care Development Institute, Ljubljana. She graduated from Ljubljana Medical Faculty, Slovenia
in 1'984; she ľeceived her specialist degree in hematology and transfusion in L9BB' She completed the International Policy
Fellowship on Public Health Strategies Program - Palliative Care, at the Central European University, Budapest. She completed
communication trainings for teachers in palliative care at oncology Hospital ManchesteĘ UK (in 2003) and Marie Curie
Hospice, Liverpool, UK fin 2007).In 2009 she completed her second specialist degree as an International Palliative Medicine
Fellow at San Diego Institute for Palliative MedicÍne, a primary teaching affiliate of Universiý of Ca|ifornia San Diego School
of Medicine.

Dr Lunder is a former pľesident of the Professional Board for Palliative Medicine at the Ministry of Health, Slovenia' She is a
president of Slovene Society of Palliative Medicine. She is a member of the European Association of Pallĺative Care' She is a
member of the International Refeľence Group for the research of the Liverpool Clinical Pathway for the dying patients.

Dľ. Lunder has received grants from the Ministry of Science and Education in the area of projects on communication skills
development in health care, with development of new models of teaching with ľole play, video recording and shared
reflecting. She has published in the area of communication and palliative caľe, as textbook chapters, articles and abstracts,
and she edited a Slovene textbook on palliative care. She is actĺvely involved in undergľaduate and graduate education on
palliative care in medicine and also in nursing.

Maia Mušič MD, PhD

Maja Mušič Md., PhD, graduated at the Medical school, University of Ljubljana in'L992 and she passed Board exam for
Radiology in 2000.

Between 2000 and 2002 she was working at Institute Of Radiology, Clinical Centre of Ljubljana, mainly involved in abdominal
pathology. !n2002 she moved to Institute of Oncology, Ljubljana and since 2007 she is Head of Department.

Since 2005 she is a Legal Asisstant in fĺeld of oncology and Radiotherapy at Medical Faculty, UniversiĘ of Ljubljana. She
was a lecturer in previous Breast School Courses in Ljubljana. She is Leading radiologist in Breast Screening Programme in
Slovenia. In 2010 she achieved her PhD degree,

Since 201-0 she is vice- president of Slovenian Assotiation of Radiology.
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Kristiana Hertl MD, Mr. Se. 

Kristiana Hertl, MD, Mr.Sc., specialist in radiology, graduated from the Medica! Faculty in Ljubljana in 1987. She passed 
her Board Exam for Radiology and since she has been working at the Institute of Oncology in Ljubljana, in the Radiology 
Department. In 2004 she finished Postgraduate MSc programme on Medica! faculty, University of Ljubljana and she became 
Consultante Radiologist. Since 2005 she is a Legal Asisstant in field of Oncology and Radiotherapy at Medica! Faculty, 
University of Ljubljana. 

She is a Leading Radiologist in Slovenian Breast Screening Programme and responsible for Quality control. 

She has published severa! scientific articles in international journals. She was lecturer and speaker in previous Breast School 
Courses in Ljubljana. 
Her main interest includes breast imaging and constant improving in detection of breast neoplasms. 

Margrit Reichel MD 

Margrit Reiche! graduated from Medica! studies at University of Frankfurt, Germany 1982 and in 1983 completed doctor's 
degree in medicine. From 1982 to 1983 she completed training in interna! medicine and from 1983 to 1988 had specialist 
training in radiology which she completed in 1989. Dr. Reiche! is full member of German Radiology Society, Society of Breast 
Imaging, Preston, USA and German society of Senology. In 1998 she had course for leading Radiographers in Europe, Paris, 
between 1998 and 2003 she organised private courses in Diagnostic Mammography. 

From 2001 to 2005 dr. Reihel was Leading Radiologist of the first German Pilot Project of Mammography Screening, 
Wiesbaden, and from 2005 to 2008 was Director of reference centre of Mammography-Screening in Wiesbaden. In years 
1999 to 2001 she taught at Fellowship in Mammography Screening in Udevalla (Sweden), Nottingham (UK) and Nijmegen 
(Netherlands). From 2008 until today she is involved in training courses and professional help to implement Screening in 
European Countries as Slovenia, Switzerland and Cyprus. 

Dr. Reiche! also received a number of awards including Felix Wachsmann-Prize for educational skills in Mammography 
Training (German Radiology Society) in 2003, Letter of Honour from Association Statutory Health Insurance Physicians 
in 2007 and Order of Merit of the Federal Republic of Germany (Bundesverdienstkreuz) for implementing Mammography 
Screening in Germany in 2010. 
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Prof. Janez Žgajnar MD, PhD 

Janez Žgajnar graduated from Medica! studies at University of Ljubljana in 1991. The same year he became research fellow 
in surgical oncology at Institute of Oncology in Ljubljana. On July 1995 he has got his Master in Science degree. In October 
1998 he passed Board exam in general surgery. Between January and December 2000 he spent as fellow at the Senology 
departement of the European Institute of Oncology in Milan, Italy. Between 2003 and 2007 he was Head of breast team at 
the Institute of Oncology, Ljubljana. In 2004 he acieved his PhD degree.From 2001 he was a assistant professor and since 
june 2010 associated professor of surgery at Medica! faculty of the University ofLjubljana. Since 2001 he is regularly invited 
speaker for the European school of oncology. Since 2007 he is Medica! director at Institute of Oncology, Ljubljana. He is a 
member of EUSOMA, ESSO and ISNS. His main scientific interest includes predominantly breast cancer and melanoma. He
is colaborating with the International Breast Cancer Study Group (IBCSG). He is the author or coautor of 41 articles in peer 
reviewed jornals. 

Tanja Marinko, MD 

Tanja Marinko, MD, specialist in oncology and radiotherapy, graduated from the Medica! Faculty in Ljubljana in 2006. During 
her studies, the Medica! Faculty awarded her the Prešeren Students' Prize in 1995 for her research paper "Frequency of 
Activated C Protein Resistance in Patients with Vena! Thrombosis". 

When she had nearly completed her specialisation in family medicine in 2005, she pursued further specialisation in oncology 
and radiotherapy. She passed her specialist examination with honours in 2009. 

Since 2005, she has been working at the Institute of Oncology in Ljubljana, in the Radiotherapy Department. She is a member 
of the Breast Cancer Radiotherapy Team. In 2009, she enrolled in the University Doctoral Study Programme of Biomedicine 
at the Medica! Faculty in Ljubljana. In the framework of her studies, she has been researching cardiotoxic side effects of 
concurrent radiation therapy with adjuvant trastuzumab in women with breast cancer. 
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Prof. Werner Alois Kaiser MD MS 

Department of Radiology, Jena University Hospital (Friedrich Schiller University) Jena, Germany 

Werner Alois Kaiser has in 1975 graduated from Chemical studies and by 1980 also from Medica! School, both at Freiburg 
University. He completed his radiology residency in Niirnberg in 1988 where he worked until 1990, later moving to Bonn 
where he became a professor of Radiology for his contribution in Magnetic Resonance Tomography of the breast. Since 1994 
he has been a professor of Diagnostic Imaging at University of Jena where he has since 2001 also been the Chairman of the 
Division of Diagnostic and Interventional Radiology. 

He constructed the first commercially available single breast coil in 1983 and has continuously been contributing to the field 
of MR-Mammography. He evaluated dynamic contrast enhanced MR imaging, constructed the first commerically available 
double breast coil and evaluated many signs for differentiation between benign and malignant lesions. Among more than 
420 scientific publications he is author of two important textbooks: MR-Mammography (MRM), Springer 1993 and Signs in 
MR-Mammography, Springer 2008. 

He has received a number of awards, including European Magnetic Resonance Award in 1991 and European Journal of 
Radiology - Editor's Recognition Award in 2005. He was a visiting professor at Harvard Medica! School in 2006 and 2010. 

Maksimiljan Kadivec MD, Mr. Se. 

Maksimiljan Kadivec completed Medica! Faculty in Ljubljana in June 1978. He passed Board Exam in Radiology in December 
1985. From 1985- 95 he was employed as specialist in Radiology at the University Medica! Centre Ljubljana, where he 
implemented FNA, interventional US and intraoperative US procedures, later he was involved in neuroradiology. 

In 1995 he moved to Institute of Oncology Ljubljana, Department of Radiology, where from 1997- 2007 he held the position 
as Head of Department. From 1995 - 2004 he was Teaching Assitant at the Medica! Faculty, University of Ljubljana, Slovenia. 
In 2006 he achieved Master's Degree. 

Since 2007 is Head of the Breast Screening Program in Slovenia and Head of the Screening and Assessment Center at the 
Institute of Oncology Ljubljana He was principle moderator and chief organizer of the courses of Breast imaging, held in 
Ljubljana in 1998, 1999, 2001 and 2004. 
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Prof. Peter Berridge Dean 

Peter Berridge Dean completed Harvard Medica! School in 1971. He enrolled in Radiology Residency program at Turku 

University Central Hospital in Finland, which he completed in 1976. He has continued to work there until present day and 
has held a position as Chief Radiologist since 2005. He has been Director of Breast Imaging at Turku University Central 
hospital since 197 6. 

He obtained his PhD in 1977 and has been an Associate Professor ofRadiology from 1986 to 1998 and a Professor ofRadiology 
at University ofTurku since 1998. He was a Visiting Professor of Radiology at severa! US medica! schools, including Harvard 
Medica! School 2004-2005. 
Besides 87 scientific publications he is coauthor of 5 textbooks dedicated to breast imaging. One of these books was awarded 
First Prize for Radiology by the British Medica! Association in 2008. Also he was awarded the Beaver Award in 2010 for his 
work on the scientific basis of breast cancer screening and Nordic Prize for Research in Radiology (2011). 

He was a member of the Board of Editors for journals Acta Radiologica and Investigative Radiology, besides being a reviewer 
at severa! other journals. 
He has served on the Board of the European Society of Breast Imaging (EUSOBI) and is a member of many other international 
societies. He is a Visiting Scientist at the International Association for Research on Cancer (IARC) at UN and advisor to WHO. 
From 2000 to 2002 he was the President of Radiology Society of Finland, where he was also Secretary in Mammography 
Working Group (1986-2008) and Chairman of Breast Radiology Section (2008-2010). 

Harald Rott 

Harald Rott graduated from the medica! faculty University of Cologne in 1996. He worked at Breast Centre University of 
Cologne and Breast Centre Hospital of the city Cologne til! 2002. From 2002 till 2007 he worked as Head of Department at 
Breast Centre Hospital of the city Leverkusen. 

Since 2008 he is running private practice, specialiced in breast ultrasound. He is nstructor for breast ultrasound for the 
association of panel doctors, the General Medica! Council and the DEGUM (German Society for Ultrasound in the Field of 
Medicine). 

He held more than 100 invited lectures in the field of breast ultrasound and is Lecturer for SonoProMedico since 1998. 
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Doc. Uroš Ahčan MD, PhD 

rku Uroš Ahčan, M.D., Ph.D., Department of Surgery at Faculty of Medicine, University of Ljubljana 

md 
tral After having graduated from University of Ljubljana, Faculty for Medicine in 1995, he completed Residency in General 

Surgery in 2000 and Plastic, Reconstructive and Aesthetic Surgery in 2006 at University Medica! Centre Ljubljana. 
He has been a member of Department of Surgery at Faculty of Medicine, University of Ljubljana since 1997. He obtained his 

Jgy PhD in 1999 and has been Professor of Surgery since 2010. He has been the Head of the Department for Plastic Surgery and 

ard Burns, University Medica! Center Ljubljana since 2008. 

:led His scientific work includes more than 35 published articles and more than 70 invited lectures in the field of Plastic and 

his Reconstructive surgery with special interest in laser therapies and breast reconstruction. He is collaborating with researchers 
at Faculty of Engineering, where they recently patented a method of 3D laser imaging based breast rep lica cast for autologous 

breast reconstruction. 
ver 

He is a member of severa! national and international professional societies and a reviewer with professional journals, 

na! including Breast and Lasers in Surgery and Medicine. 
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Prof. Werner Bocker MD, PhD 

Werner Bocker, Consultation and Reference Center for Gyneco- and Breast Pathology, Hematopathologie Hamburg 

Werner Bocker has obtained his PhD in 1976 and became a Professor of Pathology at the University of Hamburg in 1978. 

He was Head of the Department of Pathology of the General Hospital Hamburg Altona (now Asklepius Clinic Hamburg 
Altona) from 1984-1987, la ter becoming Chief and Director of the Institute of Pathology of the University of Miinster where 
he worked until 2008. 

He currently works at Hematopathologie Hamburg, in Consultation and Reference Center for Gyneco- and Breast Pathology. 

His scientific work focuses on thyroid and breast pathology, tumor- and molecular pathology. 

Among numerous scientific articles he authored or co-authored severa! books and book chapters, most notable: Preneoplasia 
of the Breast, 2003; Pathologie 4th edition, 2008 and Fibrocystic change and usual dueta! Hyperplasia (in Breast Pathology, 
2012). 
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29th March

13:00 - 74:30

t4:30 - L4:35

1.4:35 - 15:00

15:00 - L5:1-5

15:15 - 15:50

L5:50 - 76:20

1.6:20 - L6:30

16:30 - 1,7:00

1,7:00 - 17:30

1.7:30 - 1B:10

18:10 - 19:00

3Oth Maľch

9:00 - 9:20

9:20 - 9:40

9:40 - 10:05

L0:05 - L0:25

1.0:25 - 10:45

10:45 - 11:00

L1:00 - 1l-:30

11":30 - 12:00

72:00 * 13:00

L3:00 * 13:L0

13:10 - I4:I0

AGENDA

Thuľsday Austria Tľend Hotel

mo derator : M aksim ilj an Ka div e c

Registration

Introduction and welcome [ł. Žličal S. Novaković, M. Mušič)

Digital mammography - physics and QC [U'ZdešarJ

Digital vs. analog (U. Zdešar)

Digital Breast tomosynthesis, around the clock update on technology,
clinical adoption and challenges (B. MartinsJ

Thomosyntesis in clinical practice [P. Skaane)

Discussion

Break

Breast positioning: what is important (H, Aust)

Epidemiology of breast cancer and management of
BRCA+ patients (M. Krajc)

Communicantĺon doctor - patient [U. Lunder)

Fľiday Austria Trend Hotel

moderator: Kristij ana H ertl

Anatomy of the breast [M. Mušič)

BI RADS classification (K. Hertl)

Microcalcifications (M. ReichelJ

Masses and distortion [M. Reichel)

Break

US of axila [M. Mušič)

US of breast [H. RottJ

Intervention procedures in breast and non-palpable breast lesions
localization (M. Kadivec)

MR-Mammography: a diffĺcult childhood [W. Kaiser)

Discussion

Lunch
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14:10 -15:00 

15:00 -15:30 

15:30 -16:00 

16:00 -16:10 

16:10 -16:40 

16:40 -17:15 

17:15 -17:55 

17:55 -18:20 

18:20 -18:30 

31st March 

9:00 -9:30 

9:30 -10:00 

10:00 -10:30 

10:30 -11:00 

11:00 -11:30 

11:30 -12:00 

12:00 -12:30 

12:30 -13:00 

13:00 -13:10 

13:10 

moderator: Maja Mušič 

MR: Present and future indications (W. Kaiser) 

Preoperative evaluation of breast cancer patients: factors associated 
with incomplete removal of breast cancer (P. Dean) 

The role of pathology in Screening (W. Bocker) 

Discussion 

Break 

Breast symptoms: clinical point of view and what surgeon needs to 
know (J. Žgajnar) 

Current concepts in breast reconstruction (U. Ahčan) 

Imaging of postoperative breast (K. Hertl) 

Discussion 

Saturday Austria Trend Hotel 

moderator: Maksimiljan Kadivec 

Systemic treatment in breast cancer (S. Borštnar) 

Radiotherapy in breast cancer (T. Marinko) 

Screening in Slovenia -where are we now (M.Kadivec, K.Hertl) 

Break 

Double reading, interobserver variability, and the challenge of 
consensus (arbitration) meetings in mammography screening 
(P. Skaane) 

Interval cancers (M. Reiche!) 

CAD on mammography (P. Skaane) 

Facts and fantasy behind the breast cancer screening "Debate" (P. Dean) 

Discussion 

Closing remarks 
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Mammography
Technical Quality (Tea)

Urban Zdešar
Medlcal Physicist

ZVD Zavod za varslvo pri delu

lnstitute of occupational Safety

Purpose of mamography

o To detect breast cancer earlier than is
possible by clinical examination

o Routine screening with high quality
mammography can reduce mortality from
breast cancer
. WHo' lARc Handbooks oÍcanceí Píevenlion Vol' 7: Breaí canc€Í scíeening'

(lNTERNATloNAL AGENcY FoR REsEARcH oN cANcER' Ed')' lARc PÍ€ss'
Lyon (2002)

7ľ]'

lmaged woman

o Early detection of possible breast cancer

Quality by Wikipedia

Y*iilľŁlĺ}
... the quality of a procluct or service reJers to
the perception oJ the degree to which the
product or service meets the customcr's
expectations.

Quality has no speciJic nteaning unless
related to a specific function andlor object.

/;,'*
dl ' o' ś''

i ()' ; .: r tij*
rit " -"*," ,.,p'

... to talk about quality

... we need

o Service or product

o Customer

7łI)

7łv)

Service or product:

o Mammography

o Mammogram

o Mammography
screening

. c ĺls torner' s e xp e c t ations

Mammography

Customer:
o lmaged woman

o Radiologist
o Public



o Technically perfect mammogram
• Low dose

_. Jll Expectation

o To lower mortality by 30%

o Slovenia:

•400 X 0,3 = 120

• lnstead of 400 deaths yearly only
280

o BUT: Results seen only after 1 O or

more years

Example: Participation 

o Easy to measure (and understand)
o Goal > 70% (achievable > 75%)
o What if < 70% ???
o Something is wrong. WHAT???

• Not enough information to women?
• Location of centers not appropriate?
@ ••• 

o Need to act/correct. ..
o ... and then measure again

16 

Public 

o Breast cancer mortality reduction

� ����
e

��RA introduced )}o!'<�

To meet expectation 

o Whole process must be controlled
o Measurable quality parameters needed

+ Defined acceptable/achievable limits
if limits not met, something has to be changed / 
improved 

Quality Assurance 



... to understand easier 

PLAN 

CHECK Ar, :usr 

Personnel 

o Training, training, training ...

o Not just strictly on matters done by group
but also on quality

• Everybody must understand his/hers role
in the process

• Everybody must understand the whole
system (= what others are doing)

TeQ = Equipment Quality 
is there for radiologists 

TeQ depends on 
o Specifications

= how good equipment is on paper 

o Operation
= how geod equipment perform in real lile 

Quality Control is testing operation to see if 
equipment meets specifications 
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Quality depends on 

EVERYTHING 

• Personnel (training)

• Equipment (Technical Quality
-TeQ)

• Procedures

o European Guidelines ...

• Help us to manage the whol
process

• > 400 pages

Equipment 

o Mammography
system

• X-ray unit

• lmage detector

• lmage display(s)

Technical Quality Control 

o Chapter 2 in EC Guidelines

o EUREF - European Protocol for the Quality
Control of the Physical and Technical
Aspects of Mammography Screening

o 80 pages (1/5 of 400)



Chapter 2 

o Detailed tests of equipment

• X-ray machine
• AAEC in AEC 

• lmage detector 
• lmage Q 

• Dosimetry 

Europonn protocol tor tho 
quallty control of tile physlcQI 
and toohntcat aspoots of 
mammography screenlng 

Who is responsible for QC 

o Usually medica! physicist prepare QC
programme (technical)

• Radiographers (more frequent test)

• Physicist semi annual tests

WHY daily tests

o Detailed test takes lot of tirne (so only 2 limes a 
year) 

o o say t at system 1s proba y o. . one
can erform much sim ler test

o TEST:

• lmage quality

"Dose 
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QC 

... is there to find problems before they 
affect quality of the process 

o Mammography

• lmage quality

• Dose

Organization of T eQC 

o Acceptance test 

• Detailed test before first use 

o Regular tests

• Detailed - Med Phys (every 6 months) 
• More frequent ones - radiographers (daily, 

weekly, ... ) 

o l rregular tests 

• After serv ices / changes ... 

HOW 

o Mammography is simulated using an
object (phantom) 



Two types of phantoms in use 

• Specialized phantoms with objects
mimicking objects in real breast (tumors
microcalcs, fibers, ... )

• Simple Plexiglass plates

What can we see from it? 

o Mammography machine operation
(Automatic Exposure)

• Because we have same object we expect
fililllifil exposure parameters

Simplerway 

o Homogeneous image

• Easy to find inhomogenities and artifacts

• Center and narrow window (to see noise
level)

D 
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(1) Mammography machine

o Phantom imaged at clinical settings

o Exposure parameters noted (kV, mAs)

(2) lmage analysis

Phantom image is analyzed 

o Finding objects on o Finding nothing on
image image

o We know they are there o lf there is something we 
have a problem 

{illi \III .. • 



Ghosts 

o Digital detectors do have memory of prior
image = GHOST

... and again 

o As same object is imaged similar
values of PV and SO are expected

o We measure so we have numerical
parameters

o Three bands

20 

(2) lmage measurements

► Select ROi on image

► Measure average Pixel Value (PV) and
Noise (SO)
► Similar to OD on films

ROt l: 3"/5 t 6,5 

o 

Why similar and not same 

o lt's real life

o We follow parameters which are likely
to change (and are changing)

o We want to find changes which are
small but not "normal"

MaTKa 

o www application for

e Collecting QC data

e Data analisys

o Data display in graphic form

e Warnings if limits reached 

o Reporting
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Lj Community Health Centre 

Trend noticed (app. 1 % / month) 

Tokovni sun,k (mA•) 

2011 

o But stable PV and SO values 
Tube replacement & det. recalibration 

. ,J  .. .. .. .. .. . .. .. ... 



Monitors 

o Also important part of
imaging chain

o Also need regular
testing

o Using test images

DICOM calibration 

o Monitors need to be properly calibrated

o Calibration tested using test images

• Measure luminance of 18 steps from
balck to white

• See if within ± 1 O % from GSDF curve

Future 

o Automatic test image analysis

• Ex: analysis of test phantom image

o Testing of image processing

• ... stili very far from

22 

Viewing conditions 

o LCD screens are not so bright as
viewboxes

o So room should be darker (1 O lux, 20
lux?)

Test images 

Example 

o AAPM TG18 

o Visualy tested far: 

• Resolution 

o Contrast 

o Distortions 

o Artefacts 



Mamography 
Physics & Technology 

Urban Zdešar 
Medical Physicist 

ZVD Zavod za varstvo pri delu 

Institute of Occupational Safety 

Signs of breast cancer 

o Mass densities

o Microcalcifications

o Asymmetry between breasts

o Architectural distortion

Breast tissues density 

Fat 0,93 

Gland 1,035 

Tumor (mass) 1,045 

Calcifications 2,2 

0,45 

0,80 

0,85 

12,2 

o Masses can hardly be distinguished from
glandular tissue only by density

o Shape is also very important
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Purpose of mamography 

o To deteci breast cancer earlier Ihan is
possible by clinical examination

o Routine screening with high guality
mammography can reduce mortality from
breast cancer 
• WHO, IARC Handbooks of Cancer Prevention Vol. 7: Breast Cancer Screening, 

(INTERNATIONAL AGENCY FOR RESEARCH ON CANCER, Ed.), IARC Press. 
Lyon (2002) 

Mass densities 

o Different shapes

o Different size
from less then mm

to severa! cm 

o lnfiltrirated into 
surrounding tissue

Microcalcifications 

o Small

o Different shapes

o High contrsat



HiQ mammography 

o excellent contrast to reveal mass densities and 

spiculated fibrous structures

o excelent spatial resolution to reveal the calcifications,
their number and their shape.

o adequate latitude to provide same contrast and 

resolution over the entire breast

o proper geometry and possitioning to show as much

breast tissue as possible

o low noise on the image to reveal the subtle structures
in a reliab.le manner

o low dose to breast

Mammography x-ray machine 

o X-ray generation

•Anode/ filter

• kVp

o Compression

o Scatter removal

o Detection

• Film / digital

Contrast - dose compromise 

Lower energy (kV) less penetrating 

power 

© Higher contrast

® Higher dose
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1(1 

Can we do it? 

o Mammography x-ray machine

• Special geometry of x-ray machine

• Special x-ray spectra

• Special image detector

o lmage processing

o lmage display

X-ray spectrum

2'!:J '.}.O 

fr,,::rwy\kf'.!Vl 
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Compression 

o Low energy (kV) to
achieve high contrast

o Special anode and filter
materials

o There is no disadvantage

(besides pain)



Compression importance 

o Breast tissues pushed apart 
• less object overlay - better image

o Smaller thickness in beam direction 
• less dose

o Better homogenity G�
• higher contrast G . 

• •• 

Antiscatter grid 

o Scatter degrade image contrast
o Mostly moving antiscatter grids used

• Higher grid ratios = greater scatter removal,
• but a greater dose penalty

o Grid reduces the scatter 15 - 50%
o Grid increases dose 2 - 3 times
o Scanning systems don't use grid

Automatic Exposure Control 
(AEC) 

100 100 1100 
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o Less scatter = higher contrast
o Lower kV can be used = higher contrast
o Breast structures come closer to image

detector = less geometric blurr
o Smaller possibility of movement during

exposure

1 mage detection 

o Film/screen systems
• Dying out

o CR systems
• ? Dose issues

o DR systems
• Direct a-Se (Hologic, Siemens)
• lndirect Csl (GE)

o Photon counting systems (Sectra)

Mammography - two systems 

o Automatic spectrum selection (AAEC)
• Anode / filter selection
• kV selection

o Automatic exposure control (AEC)
• Tube_current x tirne (mAs) selection



Example 

Spectrum Exposure 

Spectrum selection (AAEC) 

o Spectrum chosen based on breast
thickness and composition

o Different vendors - different solutions

o Mostly two used:

• Based on compression thickness 

• Based on short preexposure (10- 30 ms) 

AEC sensor location 

o Crucial for proper exposure

o Sensor should be positioned below the

densest part of the breast

o Difficult to know
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How does it work 

Detector dose is measured 

• Behind image detector (so that it
is not visible on image)

• lmage detector itself (DR)

lmage detector 

Exposure control (AEC) 

o Using chosen spectrum AEC
sensor is measuring signal
behind object

o When preset value is

reached exposure is
terminated

DR Systems 

o No more AEC sensor

o Detector itself used

o Automatic AEC area determination

• lmage segmentation used 
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o Screen film
• System is trying to keep OD in optimal

range

Pogo;1eJ<:1po1Jc11<J 

- -

-1111 -

-1111 -

-1111 -

-1111 -

-1111 -

-1111 -

-- -

Proccessing 

...... -

-· ... . ll■ . 
. ... 

.. .. 

. -

. -

. -

. .. 

o Corrections before first
presentation (preprocessing)

• raw data >>> raw image

• DICOM: "For_proccesing"

o Postprocessing
• DICOM: "For_presentation"

• Avtomatic

1.12 

• Manual Presentation 

storage 

... that is why detector needs to be 

calibrated 

o Calibration means imaging fiat object
("fiat field calibration")

o Detector "knows" what image to expect
and correct what is wrong:

• Structural noise (nonhomogenities)

• Thermic noise

• Dead DELs
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o DR

Corrections 

o Raw data is corrected using (known)
detector properties

• individual DEL sensitivity

• electric and thermic noise

• "dead" DELs corrections

.... ??? 

(nonnhomogenities) 



Corrections 2 

Dead DELs 

Uncorrected pixels 

Postprocessing 

Extrnctfrom .tif 
image of map 

18,921 dead p1xe!s 
8 hnes 

O 14°/o of total 

o ... is mathematical proccessing on image
which can not add information but can
existing information change to be (more)
visible

o Purpose is to ease the work of radiologist
(to make images look nicer)

o It is a secret (of vendors)
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Dead pixel map 

o Dead pixel map should be accessible

• "on-line"

• At least at service visits

o It is a measure of detector detoriation

What do they do 

o Edge enhancements

o Contrast enhancement

o Contrast equalization

o Dynamic range reduction

o Noise reduction

o LUT transformation

... it's a kind of magic 
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Patient dose 

o Dose to glandular tissue is important

o Dose is usually expressed as Mean

Glandular dose (MGD)

• or Average Glandular Dose (AGD)

o Phantoms (PMMA) used to simulate real

breasts

Procedure 

o Phantoms imaged using
clinical settings

o Exposure parameters
noted

o Air kerma (dose)
measured at same

conditions

o MGD calculated
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Phantoms 

o PMMA mimicing breast

40 45 41 

45 53 29 

50 60 20 

60 75 

70 90 

Reference levels 

o Measured MGD is compared to reference

levels

o In EUREF protocol two reference levels

are used

• Acceptable

• Achiveable

MGD in Slovenia 

o Comparison for 45 mm PMMA

1111111111111111 



What does it mean? 

DORA (2011) 

• 25 000 women screened

• MGD = 1,5 mGy x 2 = 3 mGy

• Tissue weighting factor wt = O, 12

• Effective dose E = 0,36 mSv

• 25 000 x 0,36 mSv = 9 000 mSv

Risk: 

• 9 000 mSv * (5,5 % / 1000 mSv) = 0,5

Future (present) 

o New detectors

• Photon counting

• Spectrometry

o New techniques

• Tomosynthesys

oCAD 

o New ways of processing
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Risk vs benefit 

DORA (till 2011) 

• 25 000 women screened 

• MGD a 1,5 mGy x 2 a 3 mGy 

• Tissue weighting factor w, = O, 12 

• Effective dose E ;;;: 0,36 mSv 

• 25 000 x 0,36 mSv a 9 000 mSv 

Risk: 

• 0,5 cancers induced

Benefit: 

• 205 cancers discovered



Tomosynthesis, a round the clock 

update on technology, clinical 

adoption and challenges 

Bob 

Tomosynthesis Technology 

Arcofmo\lonof r \-raytuh�•,sluming ........._ L} 
!mlh·hluul c,po�urc.� ___.......�.-• .. •••• ...... --' 

Rccon\lrnckd 

Slicc� _.... 

X-ra)' tuhc 

Scan Angle 

• Wide angle theoretically reduces shadows from

overlapping objects (closer to true tomography)

• Narrow angle theoretically creates sharper images

(reconstruction, oblique incidence)

• Clinical need: see lesion mass and spiculations both in

same slice, sharply

• Clinical need: see multiple calcs in one slice

• Wide angle: objects in focus only over narrow range

of axial slice location, therefore need more slices to

ensure object is seen sharp.
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Tomosynthesis Principle 

Tomo Design Considerations 

System design parameters � 

• Scan angle

• Number of projections

• Scan tirne

• Dose

• Reconstruction algorithm

• Reconstruction tirne

• Reconstruction number of slices

Scan Angle 



Scan Angle 

15
° 

Scan Angle 

• Scan angle affects number of visible calcifications

• Slice thickness determined by scan angle. Narrower
seans give greater slice thickness.

• It is possible to sum slices (slab) or MIP to see more,
but this degrades resolution

Scan Angle and Field of View (FoV} 

� 

O degrees +25 degrees
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28 

Height 

27 mm 

15° 

26mm 

Height 

27mm 

28
° 

26mm 

Scan Angle and Field of View (FoV} 

. t.dge of 
--

, ............ 
, ,/ p;iddle 

Tota! tomooynthe-sls sam angle, degree 



Scan Angle and Effect on lmage Resolution 

1.00 1.05 

0° scan 15° scan 

2.11 

50° scan 

z 

• X 

viewed 

slice 

How Many Projections 

• The total x-ray dose is split on the projections used

• Split can be done with equal dose per projection or
unequally distributed over the selected projects

• The projections can be equally spaced over the scan
angle or unequally distributed over the selected
projections

• What is the best cornprornise ?

Number of Projections 

• lf too few projections, i.e. projection spacing is too
large, results in artifacts

• Too rnany projections can create electronic noise
problerns

• Too rnany projections increase (file size, recon tirne, ... )

• Sornething like 1 projection / degree is a good
cornprornise
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Scan Angle and Effect on lmage Resolution 

incident x-ray 

--

... 

-

. 

-

.

1 
radiation detection 
layer 

JJTII _{=:[�- pixel array 

incident x�ray \ 
i 

Phantom on top of breast tissue: 
A: calcifications in focus 
B: mass in focus 
C: artifacts from out of plane object 
D: artifact from projection spacing of 2°

Scan Time 

• Faster is better
- Reduce patient motion

• Continuous rnotion and focal spot blur
- Better with slower seans or small angle

• Step and shoot rnotion issues
- lncrease scan tirne

1 
radiation detection 
layer 

[ pixel array 

• Longer scan tirne increase possible patient rnotion 
- 0.1 mm motion degrades micro-calcifications



An example of patient motion in tomosynthesis 

Pixel Binning - Noise and Resolution 

• Pixel binning; Noise/Dose versus Resolution

• binning is the procedure oj combining a cluster

oj pixels into a single pixel

• reduces the impact oj noise in image at the

cost oj a lower resolution

Practical Considerations 

• CC View with Tomo

• lmage size and format

• Reliable and user friendly equipment
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Reconstruction Algorithm 

• Limited angle tomography

• lterative methods (ART, ML)

• Filtered backprojection

• Little difference in image quality using blinded

reader comparisons

• Reconstruction times much faster with FPB

• Fast reconstruction times important in clinical

routine

Technology Update - Review 

• Scan tirne impact on resolution ...

No patient rnotion ~1 rnrn patient rnotion 

CC View with Tomo 

• Moving tube head create fear of patient head collision

- lntroduce perception CC is not possible with Tomo

• Moving face shield create fear reaction (retraction)

- Possible movement artifact impact on calc sharpness

• How to solve this issue ?

lncrease the 51D 

- Non moving face shield
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Face Shield - Example Face Shield - Example 

Face Shield Should not be attached to x-ray tube head 

lmage Size and Format Display & Storage 

PACS and WS with Tomo Reliable and User Friendly 

• Review of Tomo images : a new challenge • Reliability increase with product maturity

- Compatibility with workstations (BTO)

- Mammography (Tomo) workflow • New features should integrate smoothly

• Storage and communication of Tomo images

- lncreased storage and increased bandwith

- Established format versus new BTO format
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What to remember? Clinical Adoption 

• Scan tirne should be short

• New pratical considerations
\. 

• Maturity bring reliability and user friendliness

What can be used for Tomo ? FDA Approval in USA 

• DR detector technology • PMA approval for superior performance
- Direct or indirect conversion

- Fiat panel or slot scanning

• CR detector technology (not adequate) • Use in diagnostic and 'screening'
- Limitations : multiple images in fast succession

- Limitation : mechanical precision (alignment) between
images

• Moving x-ray tube or mu Iti-tube solutions

• Combo (2D + Tomo)
- Dose increase justified by superior performance

- Short exposure times or step /shoot approach

- Nanno tube technology (many technical challenges)

What is Combo imaging ? Combo lmaging the new Gold Standard ? 

• FDA panel vote and international acceptance ...
Combo 



How to reduce dose of Combo 

• Reduce dose of 2D or Tomo or both ?

• Reduce use of Tomo (one view combo)?

• Synthetized 2D image (Combo HD)?

Tomo Associated Technologies 

• Synthezised 2D

• Tomo CAD

• Tomosynthesis guided biopsy

• Tomo in combination with contrast

Tomosynthesis units in Europe 

• University or research environments

- Typically sceptic and low vol urne

- Focussed with clinical evidence ...

• Private clinics or private pratices

- Typically very positive and high vol ume

- Asymptomatic use is the eye open er ...

Combo with Synthetic 2D 

Combo 1-ID 

Market Adoption 

• Some of the Challenges

Polarisation in Market Adoption ? 

• Public hestiation versus quick private adoption

• In some countries private leading clinics show
very fast adoption - in other locations the
public health have limited funds plus a Jang
adoption processes far new technology

• Some difference already present in the current
FFDM market...



Tomosynthesis in Screening 

• European trials in progress

- Oslo, Norway ~25.000

- Malmo, Sweden ~1s.ooo

- Verona, ltaly ~s.OOO

-Others ...

• Outside Europe

- TMIST discussion in USA

-Asia ...

QC of Tomosynthesis 

• Same challenge with country specific QC rules

as for mammography ...

- Use manufacturers QC manual (US approach)

- EUREF Tomo Guidelines (slow progress)

- Several country have own initiatives

• UK protocol used for TOMMY tria!

• Germany initiative towards DIN

• Others ...

Thank you 

The important thing is not to stop questioning 

~Albert Einstein 

Shakespeare, Hamlet. 

The day you stop learning is the day you die 
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Tomosynthesis Training & Test 

• Workshops by manufacturers

- Training existing customers

- lntroduction to the technology

• National training programs?

• National evaluation sets?

Tomosynthesis 

o round the c/ock update on

technology, clinical adoption 

and cha/fenges 

The pandora's box of questions ? 



5th International School of Breast Imaging 
Ljubljana , 29th-3ltb March 2012 

Tomosynthesis in Clinical Practice 

Prof.dr.med. Per Skaane 

Oslo University Hospital Ullevaal 
Breast Imaging Center 

Oslo , Norway 

PERSKA@ous-hf.no 

Tomosynthesis ("3D Mammography") 

Dimensions ( Hologic) 

Invasive ductal carcinoma 

• 

i . · .. ··1 

'-.._,-..,..,,dj 

30 min. 

a) 

lmages courle<) of D�. Jelic Tcnl<lra 
NKl•AVL, The NcUwrlarnl, 
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5th International School of Breast lmaging 
Ljubljana , 29th-3lth March 2012 

Tomosynthesis iu Clinical Practice 

Objectives: 

• Tomosynthesis in the clinical setting:

• Characterization of masses

• The challenge of microcalcifications 

• Summary of study reports 

• Tomosynthesis in the screening setting: 

• Hanging protocols 

• lnterpretation tirne 

• Increased specificity 

• lncreased sensitivity 

BREAST TOMOSYNTHESIS 

ACQUISITION 

X-ray tube moves through
a proscribed are of

excursion

FFDM ("2D") 

• Fifteen low-dose projection

images are acquired during
a 4-second sweep

• Images are reconstructed
into stack of images spaced

at 1 mm apart

• Tota! <lose same as 2D

b) 

Region of interes! 

TOMO ("3D") 



Oslo Tomosynthesis Screening Trial 

Radiologist 

Score (NBCSP) 

A 

Oslo Tomosynthcsis Screening Tria! 

C D 

R,1dmlnwst \ H t.: U 

S(UH 1:\11{ Sl'I 1 1 .\ 4 

Tomosynthesis (DBT) in the Clinical Setting: lndications 

• Mass characterization: 

• Mammographic spot views not necessary when performing DBT 
(Noroozian M: Radiology 2912;262:61) 

• Superior cancer visibility (conspicuity) suggesting higher sensitivity 

(Andersson 1: Eur Radiol 2008;18:2817) 

• Microcalcifications: 

• FFDM slightly more sensitive than DBT for detection 

(Spangler ML: AJR 2011;196:320) 

• Demonstrated with equal or greater clarity on DBT 

(Kopans D: Breast J 2011;17:638) 

• Tumor size asscssment: 

• DBT superior to FFDM 

(Fornvik B: Acta Radio! 2010;51:240) 

• Specificity increased when used adjunctively with FFDM: 

(Poplack SP: AJR 2007;189:616) 

(Goril: AJR 2009;193:586) 
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e) 

... 

L ( (' : ( 011\ ('IIIIOIMI mammng1 a 

ln,asi,c ductal carcinoma gr. 3 ( 10 mm)+ DCIS gr. 3 ( 27 m 

0.8 

0.7 

0.5 

0.4 

0.3 

0.2 

0.1 

Oslo Tomosynthesis Screening Trial 

Ali Cases (masses and mc's) - Pooled 12 Readers 

Area {Az) • 20 plus 30 

Area (Az) • 2D 

Dlfference 
p value 

0.90 

0.83 

0.07 

0.0004 

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 

FPF 

K,GC z.lOJSS 

S!iue rnurk\!f Loren Nikl,1'01\ Ho!t>gk 



Flow chart of women included in the digital tomosynthesis study 

Women for work-up 
(2D+Tomo): 

n = 129 

lmaging only: 
n =84 

(dismissed) 

Tomo recall: 
n=4 

FP: 
n = 2 

Needle biopsy: 
n =45 

Benign: 
n = 20 

Cancer: 
n = 25 

Additional cancers detected 
at tomosynthesis: 

2/25=8% 

Images to be included in TOMO screening: 

• One view TOMO only (mlo)? 

• One view 2D (cc) + one view TOMO (mlo) ? 

• Two view 2D (mlo • cc) + one view TOMO (mlo) ? 

• Two view TOMO (cc - mlo) ? 

• Two view 2D (mlo. cc) + two view TOMO (mlo - cc) ? 

Oslo Tomosynthesis Screening Tria!: 

Two view 2D (mlo - cc) + two view TOMO (mlo - cc ) 

i.e., "double" radiation dose ! 
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A) Tomosynthesis - detected cancer 

Jnvasivc lobular carcinoma: ILC gr. 2 , 12 mm 

Tomosynthesis (DBT): lndications 

• Mass characterization

(increased "specificity")

• Tumor size assessment

• Mammography screening

Hanging Protocol (Oslo Tomosynthasls Screenlng Trlal) 
a) 



Why FFDM plus Tomo in mammography screening ? 

• Benefit of TOMO expected to be greater for masses and 
architectural distortion than for calcifications; therefore 
inclusion of 2D FFDM should maximize calcification detection 

• Transition to tomosynthesis will likely involve combined use of 
both 2D FFDM and TOMO 

• Prior investigations suggest that two-view TOMO will be 
needed for optimal detection

• Comparison with prior imaging is facilitated if the current
examination includes both FFDM and TOMO

b) 

Synthetic C-Views may substitute for FFDM images, when 
combined with tomosynthesis, without additional radiation dose !! 

Synthetic 2D image 
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Mean interpretation tirne* (sec.) for study arm A - D for the 7 radiologists 

C=SS 
D=82 

B=SS 
A=49 

l.fO 

z J 4 5 

ll.adlclllgilt 

7 

*Outlicrs (interpretation times < 20 scc. and > 200 sec.) excludcd 

Synthetic 2D generation: 

Arm 

mA 

•B

me 

•D 

Tomosynthesis reconstructed slices 

Synthetic 2D image 

Synthetic 2D image (called 

C-View by Hologic) shows

a roadmap of the important 

features from tomosynthesis

slices

Conv. 2D versus CompView: Benign microcalciflcations 

1512101l."i0710.57 
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C-views and diagnostic performance:

Do we see the same on C-View as on conventional 2D FFDM and tomosynthesis (3D) ? 

B) Spiculated masses:

Invasive ductal carcinoma , gr. J , 9 mm 
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Do we see thc same on C-View as on conventional 2D FFDM and tomosynthesis (30) '! 

Oslo Tomosynthesis Screening Trial 

ll1slolog�: l uhulm t.'lllt.'moma U mm 

a) 
Oslo Tomosynthesis Screening Trial a) 



Oslo Tomosynthesis Screening Trial 

Oslo Tomosynthesis Screening Trial 

Oslo Tomosynthesis Screening Tria 1: DCIS gr. 1 , 40 mm 

Rcadc1 A H C U 

(21>) (2D+CAl>I (2D+Tomo} (C�,ic\\+Tomo) 

Scotc 2 2 J "' 
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a) 

c) 

b) 

Oslo Tomosynthesis Screening Trial 

l{,uhnlnJ,:lsl \ H l 1) 

*--� 1 • 2 1 

Oslo Tomosynthcsis Screening Tria! ( OTST) 

Mammography Screening 

DCIS grade 1 , > 40 mm 

Flow chart showing cancer detection in the 4 arms 

Women: n = 3,488 
Cancers n = 35 

(Ca. detection rate = 1.00%) 

2 D (Arm A + B): 
Cancers n = 25 *

(Discordant ca. = 9/ 25 (36%)) 
(Ca. detection rale= 0.72%) 

ArmB: 
Cancers 
n = 21/35 

( 60%) 

2 D + TOMO (Arm C + D): 
Cancers n = 34* 

(Discordant ca.= 12134 (35%)) 
(Ca. detection rale= 0.97%) 

ArmC: 
Cancers 
n = 29/35 

(83%) 

* Cancer detectiQn rate { 2D+TOMO ) vs. ( 2D ): p = 0.007 (McNemar test) 

al) 

a) 



Digital Breast Tomosynthesis (DBT): 

Conclusions: 

A) In the clinical setting: 

• DBT superior to FFDM for mass characterization

(may replace spot views for mass evaluation - but

not magnifications views for analysis of fine punctate 
amorphous and pleomorphic microcalcifications !)

• DBT seems to be superior to FFDM for tumor (cancer)
size assessment

PERSKA@ous-hf.no 

a) 
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Digital Breast Tomosynthesis (DBT): 

Conclusions (continued): 

B) In the screening setting:

• Combination of synthetic 2D (C-View) and tomosynthesis

makes combined 2D and 3D possible with approximately 

the same radiation dose as conventional 2D FFDM

• Tomosynthesis plus C-View increase the cancer detection
rate as compared with conventional FFDM 2D

• DBT may increase the specificity (reduce the recall rate) 
in screening programs with high call-back rate (US)

PERSKA@ous-hf.no 

b) 



5th lnternational School of Breast lmaging 

Ljubljana, 29.- 31. March 2012 

Breast Positioning 

What is important? 

... the radiographer has to pay sufficient attention to the woman 

in order to produce optimal images 
EuropeM1Guidehne,!.,1thEd!Uon 

MLOView 

AII breast tissue dear!y 

shown 

Pectoral muscle to the 

nipple level, relaxed in an 

angle of 20
° 

Nipp!e in profile 

lnframammary angle 

clear!y demonstrated 
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Breast Positioning is an Art 
E1.1ropeanG11iddmes•1thEd,t1on 

CCView 

Breast completly shown: 

Medial border must be shown 

As much as possible of lateral 

part 

lf possible pectoral musc!e 

shadow is shown1 if not: 

PNl m!o- cc < 15 mm 

Nipple in profile in the middle 

(10° medial or lateral) 

What is important? 

The equipment... 



What is important? 

Time 

It is important that the radiographer has sufficient tirne 

to carry out the investigation .. ,EucopeanGu;deHnes4thEdiHon 

lntroductory talk including the following informations: 

examination procedure, an outline of the positioning and the 

importance of an optimal compression 

lnspection and documentation of any clinical symptoms such as scars, skin 

abnormalities, special nipple changes, pacemaker, port or shunt etc. 

Good positioning in order to achieve an optimal mammogram for each 

woman 

Evaluation of the pictures: are they well done for this woman ??? 

lf neccessary: we have to repeat the inadequate view 

Effectiveness of compression 

Decreased 

• Thickness of tissue

• Scattered radiation

• Blurring by movement

• Dose

CCView 

Height of the breast support 

table 

lncreased 

• Geometry of a picture

• Picture contrast

• Detail recognition

• Equal blackness
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What is important? 

Compression 

Gutc-nberg Mu�eum, Mainz 

The difference: 

Breast position in the middle of the 

breast support table 

Nipple in profile 

in the middle position 

perhaps +/- 10
° 



Check up the following points of view: 

• Correct height of the
breast support table

• Nipple in profile

• 1s there any overlying
artefact?

• Folds? Medial or lateral
part

• Correct positioning of 
automatic exposure
device

MLOView 

... depend on the anatomy and mobility 

of the woman 
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Summary CC View 

Breast tissue? 

Medial part complete? 

Lateral part as much as 
possible ? 

Nipple in profile in central 
position 

Not any artefacts or folds? 

• Correct exposure and
contrast?

• Optimal compression?

Movement?

• Symmetrical positioning

Aspects of positioning 

Correct height and

correct angle ...

45" (standard) 

35" 

Looking from medial and dorsal... 



Check up the following points of view 

Correct height of the table: 

Paddle as near as possible to clavicu!ar 

Paddle as near as possible in front of sternum 

Breast is positioned paral!el: 

correlation between nipple in profile and IMF 

IMF clearly demonstrated without overlying 

tissue 

PNL measurement 

Please, never in this way .... 
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Summary MLO View 

Whole breast is imaged with 

the nipple in profile 

Pectoral muscle shadow 

shown down the back of the 

breast at the correct angle 

lnframammary angle dearly 

demonstrated without 

overlying tissue 

Way of working with your hands is important far 

producing an optimal IMF 

. •• but in this 

way 



Type of tissue ... 

Tense tissue smooth and movable tissue 

so 

Heavy & difficult ... 

An optimal lMF demonstration 

depends most on the type of tlssue 
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Thorax deformity 

What do you think about this? 

R 45
° 

L 55
° 

Limitation to demonstrate IMF: 

Breast is placed in front of thorax lying 

With a narrow medial crossing 
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An additional view 

may help you 

IMF demonstration 

depends on the 

anatomy: 

adapt the angle o/ 

the table 

The radiographer's responsibility is 

meeting the requirement 

to produce an optimal mammogram. 

The skills required to perform optimal 

mammographic positioning are high. 

It is important that the radiographer has 

sufficient tfme to carry the investigation 

and pay sufficient attention to the woman 

in order to produce optimal images. 



Thank you 

very much 

for 

your attention ! 
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Enjoy another possibility of positionlng ... 



Epidemiology of breast cancer 

and 

Management of BRCA+ patients 

March 2012 

Mateja Krajc 

Estimated incidence from Breast cancer in 2008 ; 

Age Standardised �ate (European) per 100,000 
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Estimated ag&-slandard1sed incidence ra,e per 100.000 
Breas.!, atl ag-e'> 

Estimated mortality from Breast cancer in 2008; 

Age Standardised Rate (European) per 100,000 



SLOVENIAN DATA 
INCIDENCE (average 2004-2008) Women 

Number of new cases per year 1.127 

Proportion of all cancers (%) 20,7 

Frequency rank among all cancers 1 

Risk of getting cancer before age 75 (CR) (%) 

Crude incidence rate per 100,000 

MORTALITY(average 2004-2008) 

Number of deaths per year 400,4 

Proportion of all cancers deaths (%) 1 6,9 

Risk of dying from cancer before age 75 (CR) (%) 1,9 

PREVALENCE(on December 31, 2008) 

7,0 

110,2 

Persons living with cancer at the end of 2008 {prevalence) 12.517 

Number of persons living with cancer per 100,000 at the end of 20081.220,4 

1-year prevalence 1.086 
5-year prevalence 3.737 

Crude and age-stancardized rates per 100,000 population over tirne. 

�-"'-"'"""""'"'".-�•'<'>! 
1) ,, " '" 

Age standarised re!ative S year survival in Europe (EUROCARE-4 ). 
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Majority of cancer risk factors are related to the lifestyle: 

*OBESITY,

*HIGH ENERGY FOOD INTAKE

*ALCOHOL

• TOBACCO USE 

• SUN EXPOSURE. 

Among praven risk factors for BC: 

gender, 

age, 

previous BC, 

some benign breast changes, 

family history, 

ionizing radiation, 

reproductive factors, 

obesity 

For ali other risk factors there is not enough evidence based 

data 

- - -- ---- -- __ ,, __ ,, __ ,, _ _
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WHO WILL GET CANCER? 

j Hazard/coincidence I 
r8-8-n-e-ti-c- - - ---. 

' / predisposition 

Factors from the 

environment 

physical 

vira/ 

chemical � Food 
Alchocol 

Tobacco 

More than half of all cancer deaths are linked with the lite style risk factors. 

RISK FACTORS 

Differences in BC incidence and mortality among countries 

lncreasing BC incidence everywhere 

GENETIC RISK FACTORS 

3-5 % BC are due to hereditary breast cancer syndroms {known mutation in 

BRCA and other rare genes) 

~s% of cases have a strong hereditary component 

~15-20% are "familial"/mu!tifactorial 
~J0-75% are thought to be sporadic 



Mutations in breast cancer genes 

• lnherited known mutations

• First group:

High relative risk when mutation is detected, but not frequent in
the population. 

S% of ali BC (BRCA1, BRCA2, P53 (Li- Fraumeni sy), PTEN (Mb. 

Cowden), ATM, etc. 

Second group: 

Mutations in genes involved in the change of methabolism of 

carcinogens or in DNA damage repair (CYPlAl and CYP2D6). 

Genetic cancer susceptibility testing 

- can not be used as a screening test
for general population! 

- in clinical setting it is only one
component of a comprehensive cancer 

risk assessment plan 

Other 

specialist 
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1 Genetic predisposition testing is a multistep process 1 

1. ldentify at risk patient

2. Provide pre test counselin
? 

3. Provide informed consent

4. Select and offer test l

5. Disclose resultsl

6. Provide post-test counseling and follow ut

Psychological issues in Testing 

•Anxiety

•Fear
•Depression

•Stigmatisation
•Grief

•Guilt

•Altered self-esteam

RESPECT FOR 

AUTHONOMY! 

•The right "not to know" 

•Privacy and confidentiality issues 

should be discussed 

•Changes in family interactions

INDICATIONS FOR GENETIC TESTING 

Breast/ovarian cancer families: 

• breast cancer <40yrs, 

• bilateral breast cancers,

• breast and ovarian cancer,
• men breast cancer, 

• positive family history:

► minimal criteria: at least 2 first degree relatives with breast 
and/or ovarian cancer, in case of 2 breast cancers one 

should be diagnosed before 50
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FIRST CONTACT WITH CANCER GENETIC COUNSELING SERVICE 

Probability of finding a mutation

Probability of having mutation

GRCAPRO The Dtlke Vni·ters,ty \JOOel 

Family tree: when to susspect hereditary cancer syndrome

" 

Breast•42 

Probability of developing cancer 

�olecula�
�-biologist

35 

Breasl-29 



Result disclosure 

• Done in person
• After personal invitation letter, stating we

have the result
• lndividual always has an option not to come

for "result session"

1 Surveillance 

Assessment Risk Classificatjqn lntervention 

Standard prevention 

recommendations 

Personalized prevention 

recommendations 

Referral for genetic evaluation 

with personalized prevention 
recommendations 

· NCCN GLJldolioes '11 Version 1.2011 
Hot«hta1y Brc,&<:it ,11\dlor 0...Mian Cancct Syndrom-0 
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SURVEILLANCE 

• Offered at the insitute for BRCA+ patients
• Dates for follow up are given from the cancer

genetic office
• Follow up is monitiored centrally

BRCA1/2 Mutations: Cancer Risks 

popul. (%) BRCA1 BRCA2 (do 80. leta) 

Breast cancer to age 80 9 50-85% 50-85% 

Ovarlan cancer to age 80 1.5 20-60% do27% 

Male breast cancer 0.1 slight t -6% 

Colon cancer 5.5 6% 6% 

Prostate cancer 8.3 slight t slight t 

Pancreatic cancer 0.7 (ž)-1.2 (m) 1.5-5% 

Malignant melanoma 1.5 slight t 

NCCN 2002, 2011 geneticlfamilial high-risk assessment clinical practice guidelines in onco!ogy 

"·NCCN Guidclincs '\1 Vorsioo 1.2011 
HNcdftMy 8reast andiot Ova-tl.an C;w-CN Syndromo 
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BRCA1 

10-0 



COMMUNICATING EFFECTIVELY 

Dyina 
to'krtow 

Urška Lunder, MD 

University Clinic" for Respiratory and Allergic Disease Golnik 

Palliative Care Development Institute 

Ljubljana, 29.3.2012 

Objectives 

- Demonstrate ability to apply a 6-step

protocol far delivering difficult information

- Know what to do at each step

6-step protocol

1. Getting started

2. What does the patinet know ?

3. How much does the patient want to know ?

4. SHARE INFORMATION

5. Respond emotion

6. Plan, follow up
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Overall messages 

A structured approach to 

communicating helps the doctor 

perform this role 

What adds most 

to the meaning 

and value 

in your life ? 
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Step 5 respond to emotion 

- Listen quietly, attentively

- Encourage descriptions of feelings

- Use non-verbal communication

Potential goals of care? 

• Cure cancer

• Avoide premature

death

• Maintain or improve 

function 

• Prolong life

• Relieve suffering

• Qualty of lite

• Stay in control

• A good death

• Support for family

Set goals to sustain hope 

• Establish how information will be shared

• Define language

• Prevent surprises

• Prepare for decision points
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Setting goals sustains hope 

throughout the course 

of cancer care 

language, describing goals of care .. 

• 1 want to give the best care possible

• We will concentrate on improving the quality

of your life



... Language, describing goals of care 

• 1'11 do everything I can to help you maintain

your independence

• 1 want to ensure that your father receives the

kind of treatment he agrees/wants

• Your comfort and dignity will be my top

priority
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"Modern medicine 

is like a profet, who 

offers life 

without pain. 

Nonsenss ... " 

E/isabeth Kubler-Ross 
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5th lnternationa"I Breast School Ljubljana, 29-31�1 March 2012 

Embrional development 

Moore, Persaud: The developing human (Saunders Comp) 

Breast anatomy 

01 skin 

01 subcutaneus fat 

01 breast tissue 

CCil. ephithelial parenhymal 
elements 

CCil. siroma 
Gil fat 

ccil fibrous tissue(Copper 
ligaments) 

m fascia 

Netter: Atlas of human Anatomy 
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Mammary gland 

CCil. bilateral gland, ectodermal origin 

01 modified and highly specialized type of sweat 
gland 

01 temporary produces milk 

for breastfeeding 

01 + skin = breast 

Breast Anatomy 

.((m. pectoralis major 

f,Jlll. serratus ant. 

f,Jlll. obliqus ext. 

abdominis 

f,Jlll. pectoralis minor 

Netter: Atlas of human Anatomy 

Arterial and Venous supply 

ARTERIES 

pa. thoracica int-, rr.mammarii 

soa. thoracica lat -, rr.mammarii 

prr. intercostales 

VEINS 

.fJVV. axilares 

,,v. subclavia 

pvv. intercostales 

Netter: Atlas of human Anatomy 



TDLU - terminal duet lobular 

unit 

SifDLU is functional unit of 
the breast 

globule 

&J,erminal duet 

/l)lormal size: 1 - 2 mm 

gmilk production 

rTDLU merge into lobes ( 
10-15) 

Breast - structures 

sum. pectoralis 

pskin 

pfat 

ilymph nodes 

pephitelial tissue (TDLU) 

r,stromal tissue (Cooper lig.) 

pvessels 

Cooper ligaments 

Tabar 1998 
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Breast- pathologic 

changes 

TDLU 

c,i fibrocystic changes 

Gil cyst, adenosis ciste,apokrina metaplazija, adenoze 

Gil DCIS, IDC 

Duet 

Gil ectasia, huperplasia 

Gil papilloma 

Gil paillary cancinoma 

US - structures 

01 1-2mm 

01 size varies 

01 constant change 

01 normally not seen: 

Gil to small 

lnner upper quadrant 

TDLU 

� 

c-R isoechoic to surrounding normal, atrophic, hialinized TDLU 

fatty or lobular and stromal 
tissue 

Stavros AT et ali: Breast US, 2003 
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Vessels 

Ducts 

ductography 
US 

Breast - before puberty 

lntramamay lymph node 

Breast in different life periods 

before puberty: primary bud in fibrous stroma 

� influence of estrogen and progesteron: breast bud 

proliferates and enlarges 

� evolution of lobes 

� assimmertical development 

� hyhoechoic nodules 

Brest - adult temale 

� qefore ovulation: proliferation of ephytelial breast 
lissue 

� followed by involution 

······ 
.

.
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Breast in young females 

c;,:i mostly glandullar tissue 

c;,:i dense structure, not suitable for mammography 

c;,:i US: hypoechoic structures,nodules 

Pregnancy/Lacation 

g;,during the onset of 
pregnancy development of 
breast is comleted 

g;,dense breast 

r,1' number and size of 
TDLU 

gJ1T1mg only in high suspition 
of ca presence after 
la etati on 

Fibrocystic changes 

c;,:i 4th, 5th decade

c;,:i increased fibrosis, 
dilation of lobules 

c;,:i breast pain, tenderness 
or assimptomatic 

c;,:i mmg: increased density 
due to srtomal fibrosis, 
multiple cysts, MC 

66 

Gosta, mlada dojka 

Pregnancy/lactation 

-� 

pground- glass apereance 
plarger vessels 

Fibroglandular tissue 

Gil in 32% cause of palpable 
lump 

Gil due to normal interlobular 
stromal elements protruding 
into subcutaneus lat 

Gil reporting negative results 
increases biopsy rate 

01 reporting normal breast 
strucures- more confidence 
for patient and doctor ( focal 
fibrosis, cysts, fat lobule) 



Accessory gland 

e>1 anywhere along 
milkline 

e>1 most frequent part is 
axillary tail 

e>1 cause of focal 

assimetry or palpable 

lump 

e>1 may not drain into 
nipple 

e>1 may develop secteroty 
changes and severe 

Stavros AT et ali: Breast US 2003 

Global asymmetry 

GR grearer volu me of 
fibroglandular tissue in 
one breast 

GR occupying at least one 
quadrant 

GR without ass. mass, MC, 
structure distortion 

GR normal variant 

csi < 2% ofmlg 

81-RADS, 2003 

Developing asymmerty 

01 new or larger Ihan prior 
mmg 

01 due to hormone 
replacement ( normally 
bilateral) 

01 13-27% of mig 
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lnvolutive changes 

Focal asymmetry 

01 smaller asymmetry, less 
Ihan one quadrant 

01 two projections 

G(l no convex- outvard 
contures 

G(l island of normal breast 
tissue 

G(l < 0.67% mig 

81-RADS, 2003 

Hormone replacement 
thera 



5th International School of Breast Imaging 
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BI-RADS 
Breast Imaging Reporting 

and Dota System 

Hertl Kristijana, MD, MSc 
Institute of Oncology 

Ljubljana 
Slovenia 

Main goals of BIRADS lexicon 

- BREAST IMAGING LEXICON 

Standardize terminology- same 
expresions for the same changes 

- REPORTING SISTEM 

Fina! assessment categories 

- REPORT ORGANISATION 

Standardize mammographic reports 

- to avoid misinterpretation
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Radiologists often use in their reports 

1 different expresions for the same lesio�an� no conclusion! 

1. BREAST IMAGING LEXICON

BI�RAOS, 4th Edition 

MASS 
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High 

equal 

MASS 
Shape (oblika) 

MASS 
density (gostota) 

Low-no fat 
containing 

Fat-containing 

BI·RADS Mammography, 4th Edition 
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Circumscribed 

MASS 
margins (robovi) 

Obscured 

Microlobulated 
a) 

Indistinct 

ARCHITECTURAL 
DISTORTION (stukturna motnja) 



BI-RADS Mammography, 4th Edition 

2. REPORTING SYSTEM

Bl-RADS ASSESSMENT CATEGORIES 

B1-RADS 0 

Additional (noninvasive) evaluation needed 
before final assessment 

(additional views, US, previous films ... ) 
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Cancer, ectopic breast tissue 

Focal Asymmetry 
Asymetric Density 

(asimetrična zgostitev) 

„ 81-RADS Mammography, 4th Edition

BIRADS 1 

B1-RADS 1

D 

BIRADS 2 ?? 

BIRADS 4A ?. 

BIRADS 4B ?? 

IRADS 5 ?? 

! routine follow-up 1
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BI-RADS 2 

D 
1 routine follow-up 1 

BIRADS 2 MICROCALCINATION 

BIRADS2 

BIRADS2 MASS 

BIRADS2 

BI-RADS 3 

D PPV<2% 

short interval follow-up 
-usually in 6-12 months

Not recommendedJHU 



B1-RADS 4 

PPV 2-10% PPV 11-50% PPV 51-95% 

Intermediate probability of cancer 
- for biopsy
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BIRADS4B 

B1-RADS 5 

D PPV>95% 

High probability of cancer 
- for biopsy

BIRADS s MICROCALCINATION 
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BIRADS4B 

B1-RADS 6 

1 Appropriate action should be taken. J 



81-RADS ASSESSMENT

CATEGORIES 

Mammographic Breast Composition 

ACR1 

<25% 

Thank 
you 

ACR2 

25-50% 

ACR3 

50-75% 

ACR4 

>75% 
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REPORT ORGANISATION 

Indication: 

Breast composition: 

Findings: 

In conclusion 
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Microcalcifications 

Margrit Reichel 

Screening Reference team 

What emphasis is laid on 

microcalcifications 

compared with masses? 

Historical overwiew 

• 1913 First representation by Salomon

• 1934 Plasma celi mastitis by Finsterbusch

and Gro(l, 

• 1951 und 1980
Egan (1964)- Menges (1973)- LeGal et al.(1976) 

Moskowitz (1979) 

• 1951 Leborgne found 30 % of the

malignant tumors associated with 

calcifications 
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Challenge far the radiologist 

Description of Microcalcifications 

today 

Shape of the calcifications: 

rund, oval, linear 

Clusters of calcifications: 

amorphic, pleomorphic 

Distribution: 

single, clusters, 

scattered 



The stop period ended with 

examinations of Lanyi 1983 - 1985 

The accurate comparison with the 

histopathologic-radiologic analvsis 

of the false negativ and false positive cases 

leads to the possibility to differatiate 

benign from malignant calcifications 

M icroca lcifications 

which do not need further assessment 

both 

in 

screening 

and 

diagnostic 

Benign calcifications localized 
within lobules 

1. Blunt-duct-Adenosis

2. Adenosis

3. Milk of calcium

76 

Microcalcifications 

in the lobules 

or 

in den ducts 

or 

outside of lobules and ducts 

Benign calcifications 

outside of lobules and ducts 

1. Calcified arteries
2. Plasma celi mastitis type

3. Fibroadenomas
4. Calcified cyst wall
5. Calcified sebaceous glands

6. Egg shell like calcifications
7. Fat necrosis
8. Oil cysts

Sklerosing Adenosis 
Lanyi 



.L 

fine linear 
branching 

19 % 

Cluster of pleomorphic calcifications 
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Kopparberg County, Schweden 

• -�·�-,-�,-=-'=
11111111 --.. ·-·-·•"•�--

B1-RADS 5 

• Linear branching

• Dotted casting type
calcifications

Question mark Needle tip 



Kopparberg County, Schweden 

Kopperberg County, Schweden 

• Clustered calcifications demand a biopsy
undependend of the shape of the single
calcifications

• Exception: Blunt duet Adenosis
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81-RADS 4 - 4a - 4b

• Pleomorphic calcifications

• Amorphic calcifications



US of axilla 

Maja Music, MD, PhD 

lnst. of Oncolgy 

Ljubljana 

Preoperative US of the axilla 

✓ clinically negative axilla

✓ to detect patients with lymph node metastasis at
initial imaging

✓ to reduce the number SLNB

✓ to optimise the treatment in patients with non­
palpable LN metastasis

Preoperative axilla - the technique 

✓linear probe ( at least 10-12 MHz)

✓level 1 "half-pipe"

m. terres minor m. scrratus ant. 

ribs 
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Breast cancer - lymph node status 

✓ the most important prognostic factor

✓important in planning of surgical procedures

✓ or preoperative treatment ( neoadjuvant

chemoteraphy)

Sentinel lymph node Biopsy- SNLB 

SLN: first node that a tumor drains in 

Lymphatic drainage of the breast 

l. level 

11. level 

III. leve! 

Netter: Atlas of human Anatomy 

Preoperative axilla - where to look 

✓ SLN mainly in the low

axilla - in level 1

✓ in 75% SLN is the lowest

identifiable LN 

Britton P. et al!: Ciin Radiol 2010 

e !.N, identified to be SLN 



Normal lymph node 

Roit: lmmunology 2000 

oval shape 

hypoehoic, thin cortex 

hyperehoic hilum 

hillar type vascularisation 

Cortex is the key 

✓ Cortex Appearance

✓Even/foccaly thickened

✓isoehoic/ hypoechoic

✓ Cortical thickness measurement

Less than 3 mm unlikely to be malignant
✓ 88% sensitivity 

✓ 75% specificity 

Egen et a!!: Eur Rad 05 
Deurloo et a!!: EJC 03 
Choi YJ. Breast 2009 

Combination of axillary US and FNAB 

Results far non-palpable nodes that underwent FNA 

Study n Sensitivity Specificity Reduction in 

(%) (%) SLNB (%) 

Van Rijk et al. 2006 176 62 99 24 

Bedrosian et al. 2003 22 25 100 

Deurloo et al. 2003 66 76 100 25 

Bon nema et al. 1997 81 80 100 

Podkrajsek et a!. 2005 165 84 91 30 

Alvarez et al. 2006 Meta 44-95 97-100 

Sensitivity and specificity can be increased by combining ultrasonography with FNA 

Reduction of SNB up to 30% 
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1.infiltration of subcapsular and cortical sinuses 
2. buldging of the outer contour 
3. displacement of hilum 

4. rounded shape 
S. periferal vascularisation 

Results of axillary ultrasonography 

Non-pa!pable nodes only / Morphotogy 

Study n Sensivity (%) Specificity (%) 

Van Rij k et al. 2006 732 35 82 

Bedrosian et al. 2003 208 26 91 

Deurloo et al. 2003 268 41 88 

Bonnema et al. 1997 150 35 96 

Alvarez et al. 2006 Meta 26-76 88-98 

Moderate sensitivity and high specificity to detect lymph node metastases can be obtained using 
morphologic criteria only 

Preoperative US of the axilla 

✓ normal US of the axilla - 28% of pos SLN

✓ suspitious US/ neg FNAB - 26-29% of positive SLN

G!issen et al!, EJSO 2008 
Jain et all, Arrn Surg oncol 2008 



FNAB/ Core Needle Biopsy 

FNAB 75% 100% 

Core needle biopsy 82% 100% 

The current data do not support the rutine use of CNB over FNAB far preoperative 
axi!lary staging in breast cancer patients with dinically negative axillas. 

Rao et all; Ann Surg Oncci!, 2009 

Take home message 

✓ US evaluation of the axilla with biopsy is valuable

component in multidisciplinary approach to

treatment of patients with breast cancer

✓Look for the lowest LN in axilla

✓ Cortex thickness � 3 mm
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Does using CE- US help? 

✓i.v. application - no benefit
Podkrajšek M. Coli Antropol. 2011 

✓ peritumoral admision of microbubbles for

visualisation of breast lymphatics and SLN

✓ visualisation of SLN in 40% of patients with US

negative axilla, followed by biopsy

Server AR et ali, Ciin Rad 2012, in press 
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t Ultraso
und

sreas 
Harald Rott 

GPRott&Schi:!n 

SpezleHeUltrasch11Udfag11ostlk 
Kčln 

www.ultraschall-frauenheilkunde.de 

Examination technique 

• Supine position 

• Raised arm 

• Slightly inclined position 

A system is important ! ! 
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The llistoty of Breast Ultrn.souncl 

J Ultrasound Med. 2004; 23; 887-894 

In the fifties: A-Mode (Wild a. o.) 
End of the fifties: 20-US, just black & white 
End of the sixties: grey scale , 8-Mode, ,,brightness 
modulatlon" {Kossoff a. o.) 
In the seventies: first breast-ultrasound-machines 
(waterbathscanner) 
In the eighties: hand-held real-time-scanner 

B-Mode grey-scale 

Harmonic imaging 

Compound imaging 

Color doppler and Power doppler 

Elastography 

3D-Ultrasound 

Computed aided diagnosis (CAD) 

Dynamik 



Scale of gray 
values 

diffrHI 

Depth scale Device settings 

Mech. 
lndex 

(<1,9) 

B1-RADS-similar DEGUM-criteria of ultrasound findings of the brest -
A Consensus of the working group „breast ultrasound", OEGUM 

I�1kal!,at!!!II 

Tumor1!te 

.\faruin 

Edwi;:cnkil� 

C-:i!cifk,11ion, 

\1mahility 

En1lronrnc!!I dwngc 

JD-Cri!cria 

IJloml!luu 

Dud, 

LJmphn111ll', 

MadJar et al., Ultraschall in Med. 2006; 27: 374. 379 
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S3-Guidelines 2008 
Albert, U. et al, Senologie 2008, 5:39-49 

Palpable nodule / 

lndication: Palpable nodule 

Palpable nodule / 
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Palpable nodule / 

Palpabte nodule / tntetvention / 

Palpabte nodule / intervention / mammogrnphy / 

B1-RADS-similar DEGUM-criteria of ultrasound findings of the brest -

A Consensus of the working group „breast ultrasound11

, DEGUM 

MadJar et al., Ultraschall m Med. 2006; 27: 374 • 379 

Palµable nodule / intervention / mammography / 

ACR3 &4 81-RADS O, 3, 4, S 

lndication: Dense breasts / Suspicious mammography 

Palpable nodulE! / intervention / rnarnmography / 



1 

L_ 

Palpable nodule / interventlon / mammography / 

[lcducing �lotion Artifncts in :i-D Brcast 
Ultrasouud Using Nou-lint>nr lkgistration 

<i+\'")(,•h'•.'I\J«<,,._..,_,..,., • ._, 

........ .,., .. :.,-•"'"" 

MICCAI 2008, Part II, lNCS S242, pp.998-1005 

Springer-Verlag, Heidelberg 

• Hand-held 30-US: cone-shaped image volumes 
• Automated full-fleld breast US-Scanner 
• Computer-alded detection systems 

• Transducer-Sweep lnduced artifacts 
• Tissue deformation 

t «'>T, 
,1t «'l\. 
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Scnsi1h·ltyof"l!lrnniogrnphy nnd l/ltn1�onourn11hy 
on D�tcclingAh11ornrnl Finding� of 

Duct:.il Cardno11rn in Sim 

D. Boonjunwetwatmd et al ; J Med Assoc Thal 2007 Mar; 90(3) : 539.45 

Ori:.l,i.\\ Arlld� 

Ui\rc1<><1:>d0..fl".et>i1'cr.-.,,,of�,cphl«>lly�!� 
M'.<r0<okhcti<o,,,inPali<,�t1withO,;,;kllCcrc�11>"·" 
offh�BI•<"' 

Nagashima Tet al. ; Breast Cancer 2005;12(3):216-20 

Microcalcifkatinn Dctection 
in 

3-D Breast lJ!trasound 

R.F. Chang et al; Conf Proc IEEE Eng Med Biol Soc 2005; 6 . 6297-300 

lJS.Gui<led Vacuum-Assistcd Biopsy of 
Microcakifications in Brcast Lesions and 
Long-Tcrm Pollov.--Up Results 

u.,,..,,.., • 
.... .,,,, .. ,..,.,, =�·--· .. .-�.: ...... =--::...-:.:. 

_,.,.,._,_ ' ', ....... -··········-· 
Korean J Radio! 9(6), December 2008, 503-509 

02/2002 - 02/2006, 62 breast lesions 
Philips HDI 5000, 12-MHz-probe 
No false-negative after > 2 years Mammo-Follow-up 
2 of 27 in-situ-lesions upgrade to invasive after tumor removal 
1 of 3 ADH upgrade to DCIS after tumor removal 

Quantity compared {microcalcifications): No differences 

Conclusion: US·guided vacuum-assisted biopsy can be an effective alternative to 
stereotactic management in cases where microcalcifications are visble with the use of 
high-resolution US. 
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Palpable nodu!e / intervention / mammography /mastitis/ Palpable nodule / intervention / mammogrophy / mastitis/ 

non-puerperalis mallgnant 

lndication: Mastitis 

Palpable nodu!e / intervention / mammography / Palpable nodule / intervention / mammography /mastitis/ nipple secretions / 

lndication: Nipple secretions 

Palpabfe nodule / intervention / mammography /mastitis/ nipple secretions / Palpable nodule / i11tervention / mammography / mastitis/ nipplc secretions / 



Palpable nodule / intervention / mammography / mastitis/ nipple secretions / 

Palpab!e nodule / intervention / mammography /mastitis/ nipple secretions / 

Augmentation & reconstruction / 

lndication: Augmentation / Reconstruction 

Palpab!e nodufe / intervention / mammography /mastitis/ nipple secretions / 

Augmentation & reconstruction / 

Latissimus dorsi flap 
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Palpable nodule / intervention / mammography /mastitis/ nipple secretions / 

Palpable nodule / intervention / mammography / mastitis/ nipple secretions / 

Augmentation & reconstruction / 

lnvaslve lobular breast cancer pTlb 

Palpable nodu!e / intervention / mammography /mastitis/ nipp!e secretions 

/Augmentation & reconstruction / Axi!la / 

Axilla-Ultrasound 

Special other lecture ! 



Palpable nodule / intervention / mammography /mastitis/ nipple secretions /Augmentation 

& reconstruction / Axilta / Cancer folow-up / 

lndication: Cancer follow-up 

Palpable nodule / intervention / mammography /mastitis/ nlpple secretions /Augmentation 

& reconstruction / Axilla / Cancer folow-up / 

Palpable nodule / intervention / mammography /mastitis/ nipple secretions /Augmentation 

& reconstruction / Axilla / Cancer folow-up / men & children 

lndication: Men & children 
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Palpable nodute / intervention / mammography /mastitis/ nipple secretions /Augmentation 

& reconstructlon / Axil!a / Cancer folow-up / 

Palpabte nodule / intervention / mammography /mastitis/ nipple secretions /Augmentation 

& reconstruction / Axilla / Cancer folow-up / 

Palpable nodule / intervention / mammography /mastitis/ nipple secretions /Auementation 

& reconstruction / Axilla / Cancer folow-up / men & chitdren 
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Palpable nodute / intervention / mammo!Jraphy /mastitis/ nipple secretions /AU(Jmentation 

& reconstruction / Axilla / Cancer fo!ow-up / men & children / familiar high-risk / 

lndication: Familiar high-risk (screening) 

tangential 

1 

radlar 

89 



Thanl< you

for your attention

Harald Rott C 1 , o ogne 
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INTERVENTION PROCEDURES IN 

BREAST AND NON-PALPABLE 

BREAST LESIONS LOCALIZATIONS 

KADIVEC Maksimiljan 

HERTL Kristijana 

Institute of Oncology Ljubljana 

SLOVENIA 

SthlnternationalSchoo!ofBreastlmaging, 

29th-31stofMarch2012 

Ljubljana,SLOVENIA 

US - Guided Fine Needle Aspiration Biopsy 

FNAB (ABTI) 

Unacceptably high insufficient sampling rate for breast masses 

Fine Needle Aspiration or Core Biopsy ?Britton PD. The Breast 1999;8:1-5 

US - Guided Fine Needle Aspiration Biopsy 

FNAB (ABTI) 

needle 20 and 22- gauge (0,9 mm and 0,7 mm) 
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Procedures, lmage guided 

l. US - Guided Fine Needle Aspiration Biopsy- NOT 

USED IN SCREENING ! ! ! 

2. US - Guided Core Biopsy 

3. US - Guided Vacuum- Assisted Biopsy 

4. Sterotactic Biopsy, Prane 

5. Sterotactic Biopsy, Upright 

6. MRI - Guided Vacuum - Assisted Biopsy 

7. Pre-Op Lesion localisation, Mammo (wire, isotop) 

8. Pre -Op Lesion Localisation, US (wire, isotop) 

9. Pre -Op Lesion Localisation, MRI (wire, isotop) 

10. lmaging Guided Ablation (RFA) 

US - Guided Fine Needle Aspiration Biopsy 

FNAB {ABTI - asplracijska biopsija s tanko iglo) 

INDICATIONS: 

l. Suspected axillary nodal metastasis 

2. Suspicious palpable mass, core biopsy problematic ar not available 

Anticoagulant therapy 

Probable complicated cyst (most commonly smal mass, smaller 

than 8 mm, aspirated under US) 

CONTRAINDICATIONS: 

l. Lack of adequately trained cytopatologist 

2. Calcifications without a mass 

US - Guided Fine Needle Aspiration Biopsy 

FNAB {ABTI) 

Puncture adapter 



US - Guided Fine Needle Aspiration Biopsy 

FNAB (ABTI) 
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Procedures, lmage guided 

1. US Guided Fine Needle Aspiration Biopsy 

2. US - Guided Core Biopsy 

3. US - Guided Vacuum- Assisted Biopsy 

4. Sterotactic Biopsy, Prone 

S. Sterotactic Biopsy, Upright 

6. MRI - Guided Vacuum - Assisted Biopsy 

7. Pre -Op Lesion Localisation, Mammo, US, MRI (wire, 

isotope) 

8. lmaging Guided Ablation (RFA) 

US - Guided Core Biopsy US - Guided Core Biopsy 01B 
DIB-debeloigelna biopsija 

INDICATIONS: 

l. Confirmation of axillary node metastais 

2. US visible mass - screening 

3. Confirmation of clinicaHy evident malignancy 

Prior to surgery 

Prior to neoadjuvant chemotherapy or radiotherapy 

CONTRAIN DICATIONS: 

1. Lesi on poorly seen on US 

Ca++ without a mass 

2. Anticoagulants (relative) 

PROCEDURE: 

Lidocaine, (scalpel blade), sharp introducer 

High frequency linear array probe 

Real tirne 3D improve biopsy accuracy 

14-g needle 

Semi automated biopsy system (" fire in place" type) • Precisa 

Automated biopsy gun system ("tire forward" type) - Bard 
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US - Guided Core Biopsy 01s US - Guided Core Biopsy 01s 

Semi automated biopsy system (" fire in place "type) - Precisa Automated biopsy gun system ("fire forward" type) - Bard 



INDICATIONS 

US - Guided Vacuum - Assisted Biopsy 
UZ VDIB - vakumska debelo igelna biopsija dojke 

Suspicious Ca++ visible on US 

Very small lesions less than 1,5 cm to less than 5 mm 

No praven diagnostic benefit tor masses compared to 14-g core ! ! ! 

CONTRAINDICATIONS 

Anticoagulants 

Bleeding disorders 

Subcutaneous lesions 

lesions immediately adjacent to implants 

US - Guided Vacuum - Assisted Biopsy 
UZVDIB 

Procedures, lmage guided 

l. US - Guided Fine Needle Aspiration Biopsy 

2. US - Guided Core Biopsy 

3. US - Guided Vacuum- Assisted Biopsy 

4. Sterotactic Biopsy, Prone 

5. Sterotactic Biopsy, Upright 

6. MRI - Guided Vacuum - Assisted Biopsy 

7. Pre -Op Lesion Localisation, Mammo, US, MRI (wire, 

isotope) 

8. lmaging Guided Ablation (RFA) 
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Vacuum - Assisted Biopsy 
VDIB 

Four types of Vacuum - Assisted Biopsy 

l. Mammotome (semi - automated, not for MRI) 

2. ATEC (1Automated Tissue Excision and Collection1 (automated, MRI) 

3. Vacora (semi - automated, small, user friendly) 

4. Finessa (Automated Tissue Excision )- only for US

FINESSE 

Sterotactic Biopsy, Prone 

Dedicated prone biopsy table 

Sterotactic vacuum - assisted biopsy (14 to 8 gauge) 

Stereotactic core needle biopsy (automated 14-g) 

Localisations 

Use of mammografic images (+15° and -15
°

) 

Speciemen radiograph to verify Ca++ lesion retrieval 

Titanium clip placed via hollow probe 

INDICATIONS 

Nonpalpable lesions, mamographically 8I-RADS 4 or 5 (Ca++) 

Desirable to sample extremes of suspicious area (wide excision:m<1stectomv} 

Masses not seen on US 
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Sterotactic Biopsy, Prone 

CONTRAINDICATIONS 

Patient inability to lie prane or at least 30 minutes 

Thin breast (less than 3 cm) 

Deep lesions 

Superficial lesions 

Lesion unable to target (extreme posterior location) 

Subareolar lesion (relative - breast thickness) 

Architectural distortion (relative)- reasonable to excise possible radia! 

scars directly 

Large area of suspicious Ca++ (relative): Difficult to target specific Ca++ 

Anticoagulants (aspirin one week) 

Sterotactic Biopsy, Prone 

Titanium marker 
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ATEC Sterotactic Biopsy, Prone 1mo,ie1 

Sterotactic Biopsy, Prane 

Localisation Pre-fire 



Procedures, lmage guided 

l. US - Guided Fine Needle Aspiration Biopsy 

2. US - Guided Core Biopsy 

3. US - Guided Vacuum - Assisted Biopsy 

4. Sterotactic Biopsy, Prane 

S. Sterotactic Biopsy, Upright 

6. MRI - Guided Vacuum - Assisted Biopsy 

7. Pre-Op Lesion Localisation, Mammo, US, MRI (wire, 

isotope) 

8. lmaging Guided Ablation (RFA) 

MRI - Guided Vacuum - Assisted Biopsy 

INDICATIONS 

Suspicious lesion detected on MR 

• lesion seen only on MR

CONTRAINDICATIONS 

Same as far general MR 

Breast implants (relative)- distance to the lesion 

Extreme posterior lesion 

Very large breast - limit access to anterior lesion 

Very thin breast - less than 3 cm 

Very small lesion, less than S mm in diameter (only 3% of malignancy, technical 
success may be reduced) 
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Sterotactic Biopsy, Upright 

Mammographicaly guided needle biopsy using conventional mammogram 

unit and stereotactic attachment (analog or digital) 

Cor needle biopsy or vacuum- assisted biopsy 

Localisations 

Old patients, wheel chair patients 

Procedures, lmage guided 

l. US- Guided Fine Needle Aspiration Biopsy 

2. US - Guided Core Biopsy 

3. US - Guided Vacuum - Assisted Biopsy 

4. Sterotactic Biopsy, Prone 

S. Sterotactic Biopsy, Upright 

6. MRI - Guided Vacuum - Assisted Biopsy 

7. Pre -Op Lesion Localisation, Mammo, US, MRI (wire, 

isotope) 

8. lmaging Guided Ablation (RFA) 
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LOCALISATIONS 

Procedures, lmage guided 

l. US - Guided Fine Needle Aspiration Biopsy 

2. US - Guided Core Biopsy 

3. US - Guided Vacuum - Assisted Biopsy 

4. Sterotactic Biopsy, Prone 

S. Sterotactic Biopsy, Upright 

6. MRI - Guided Vacuum - Assisted Biopsy 

7. Pre-Op Lesion Localisation, Mammo, US, MRI (wire, 

isotope) 

8. lmaging Guided Ablation (RFA) 

Pre - Op Lesion Localisation Pre - Op Lesion Localisation 

lmage guided localisation of breast lesion
1 
using one or two wires or 

isotope 

Mammographic, US, MR guidance 

INDICATIONS 

Known cancer, nonpalpable 

Malignant Ca++ 

Architectural distorsion 

CONTRAINDICATIONS 

Lesion not clearly visible by mammography ( follow US or MR) 

° Clearly benign lesion 

WIRE 



Pre - Op Lesion Localisation 

ISOTOPE (Technetium 94) 

01 Ljubljana: Replace wire localisation since 2001 

Wire: 

- the lesion is very hard and movable 

- isotope flow in the ducts 

- two lesions close together (isotope and wire) 

•SNOLL (sentinel node and occult lesion

localisation) 

•lsotope is binding- on the smaller globulin
(move through limf vessels from tumor to the sentinel limf node) 

•Remove tumor and sentinel limf node at the same

tirne, operation

•Gama probe

•No movment of the wire

98 

ROLL (radioguided occult lesion localisation) 

•lsotope is binding- on the makroglobulin
(resi in the place of the injection) 

•Gama probe

•No movment of the wire



Malignant Ca++ 

Control mammogram after aplication of the 

isotope and the contrast agent 

lmaging Guided Ablation 

RFA (radoifrequency ablation, electromagnetic field, 0,4-8 

MHz) 

FUS (focused ultrasound, focal heating, acoustic energy 1-2 

MHz) 

CRYOABLATION (rapid cooling, -40
°

C) 

LITT (laser interstitial thermal therapy, percutaneus optical 

fiber) 

MICROWAVE (1 GHz with interstitial antennae) 
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l. 
2. 
3. 
4. 
s. 
6. 
7. 

8. 

Localisation of the Ca++ sterotacticaly 

Procedures, lmage guided 

US - Guided Fine Needle Aspiration Biopsy 

US - Guided Core Biopsy 

US - Guided Vacuum - Assisted Biopsy 

Sterotactic Biopsy, Prone 

Sterotactic Biopsy, Upright 

MRI - Guided Vacuum - Assisted Biopsy 

Pre -Op Les ion Localisation, Mammo, US, MRI (wire, 

isotope) 

lmaging Guided Ablation 

lmaging Guided Ablation 

LIMITATIONS ANO DISADVANTAGES 

Margin status cannot be assessed due to lack of patologic speciemen 

0 Radiologic assessment must replace histopatology 

ADVANTAGES 

lnoperable old patients because of heartsick 

Greater cosmesis, patient comfort, reduced hospital stays, cost savlngs 

Reduced risk far hemorrhage, infection, scarring, disfigurement 
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RFA 
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Breast symptoms: 
clinical point of view and what surgeon 
needs to know 

Janez Žgajnar 
Institute of Oncology Ljubljana 

I will talk about 

11 Clinical presentations 
11 Diagnostics (very briefly) 
11 Surgery 
11 Basic information about 

multidisciplinary treatment 

-·

Some rare clinical 
presentations 

111 Paget disease 
111 Inflammatory cancer 
11 Nipple discharge 

·- - -·--- ----···-
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Which information does 
the surgeon need? 

11 Age, family history (mutations?), prior 
diseases and treatments 

11 Clinical presentation (if any!) 
11 Imaging information about the size, 

multifocality / multicentricity or bilaterality 
of the disease and regional or systemic 
dissemination 

111 Biological characteristics of the disease 
111 Patient whish 

Clinical presentation 
(a typical one) 

11 Hard lump 
11 Irregular edges 
11 Limited mobility of the lump 
11 Not painful !! ! 
11 Retracted skin ! ! ! 
11 Nipple changes 
11 Asymmetry 

Therefore .... 

111 Triple assessment is mandatory 
- Clinical examination
- Imaging techniques
- Biopsy

" Fine Needle Aspiration Biopsy (FNAB)

"Core biopsy

"Surgical biopsy (not recommended as a first
step) 

-



Imaging techniques 

11 Mammography 

11 Ultrasound 

II MRI 

Core biopsy 

11 Wide needle (14-20 G) 

11 Histopathological report 

11 Trained personnel needed 

11 5-10 more costly compared to the
FNAB 

11 Obligatory in nonpalpable lesions or 
prior to neoadjuvant chemotherapy 

Aim of the surgery in BC 

111 To achieve the local control of the 
disease 

1111 To obtain material far the diagnosis 
and prognosis 

llil To cure the patient (in selected cases) 

.. with minimal side effects ! 
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FINE NEEDLE 
ASPIRATION BIOPSY 

11 Fine needle (19-23G) 

11 Cytological specimen 

11 Easy, fast,cheap, specific 

11 Trained personnel needed 

11 Invasiveness of the disease not 
determined 

11 Inadequate in nonpalpable lesions or 
prior to neoadjuvant chemotherapy 

decision on first treatment 
based on: 

11 Clinical presentation 

11 Diagnostic work-up of the tumor 

11 Stage of the disease 

Cancer has to be radically 
excised 

1111 The aim is to achieve 1 cm clear 
surgical margins 

111 Technique 

- Mastectomy

- Breast conserving treatment (BCT)



111 Immediate 

111 Delayed 

111 With implant 

reconstruction 

1111 Natura! tissue from body (autologous) 
- Free flap

- Pedicle flap

1111 combined

NIPPLE-SPARING 

MASTECTOMY INDICATIONS 

1. BC TREATMENT

■ T < 2cm AND 

■ Distance from NAC > 2,5 
cmAND 

■ N oAND

■ Unicentric tumors

BCT candidates who opt far 
mastectomy 

*Garc!a-Etienne GA, Borgen PI. J Support Oncol 2006 

2. "RISK-REDUCING" 

MASTEKTOMY 

? 
• 

Is it always necessary to do the 
mastectomy? 
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Nipplo-sparing mastectomy 

111 Local recurrence <5% 

111 Cancer incidenec in risk reducind 
surgery <1% 

111 Nipple necrosis 8-16% 

EBCTCG meta analysis 

i◊ 



Tumour size: breast 

size 

is crucial 

margins dilemma 

11 Aim to achieve 1 cm 

111 In most cases 1-2 mm acceptable 

11 Local reccurence rate depends on 
tumor caracteristics 
( Nguyen et al., JCO, 2008) 
- luminal A 0,8% (Sy) 
- Luminal B
- Basal like

1,5% 

7,1% 
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What to do? 

111 Quadrantectomy 

111 Wide local excision 

111 Lumpectomy 

111 Tumourectomy 

111 Segmenta! excision 

111 Partial mastectomy 

"it is tirne to abandon the holy grale of a 
single margin width that is appropriate 
for all patients ... " 

Morrow M, Expert Rev Anticancer Ther ., 2008 

BCT and neoadjuvant 
treatment 

1111 Indications 

-Tumors too large for BCT

1111 Mandatory 

- Core biopsy before CT
-Mammograpfy /MRI after CT

111 Surgery

-tricky



Noninvasive breast cancer 
(DCIS) 

general strategy .. 
multidisciplinary approach 

DCIS today 

11 Common 
(20-30 % of mammographically detected 
cancers is DCIS) 
(Ernster et al.:JAMA 1996) 

11 Usually no clinical presentation 

mammographically detected as 
microcalcifications in 90% 
(Stomper PC et al.:Radiology 1989) 

DCIS treatment today 

Mastectomy 

or 

BCT + radiotherapy 
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DCIS in the past 

11 Rare, mostly clinically diagnosed 

- as a palpable mass

- Paget disease

- Nipple discharge

11 Treatment ALLWAYS mastectomy­
results excellent 

Indications for 
mastectomy 
( Consensus Conference on the Treatment of DCIS, 
Cancer 2000} 

11 indications 

- large areas of DCIS (>3cm microcalc.)

- poor cosmesis after excision

- multicentricity

- inability to undergo radiation

11 surgical technique 

- immediate reconstruction +/-

Axillary surgery 

1111 Axillary lymphnode dissection 

1111 Sentinel node biopsy 
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Can we avoid the AlND? 

indications 

111 The only absolute contraindication 
- metastatic disease in the lymphnodes

1111 DCIS 

- if mastectomy
- if palpable, high grade

1111 Profilactic mastectomy 
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Side effects od the AlN D 

111 Lymphedema 

111 Impaired shoulder movements 

111 Cutaneous sensitory disturbances in 
the axillary region 

111 More limb infections 



Acosog Z 11

Giuliano AE et al, JAMA, 2011 

, - Indications for surgery

1111 diagnostic 

111 therapeutic 
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Nonpalpable lesions 

Some important facts 

■ Most of screening detected breast
lesions (>50%) today are nonpalpable

■ Multidisciplinary approach
- Image diagnostics

- Pathology

- Nuclear medicine

- Surgery

ROLL 
Radioguided Occult Lesion Localization 
(Luini A et al., BJS, 1999) 

1111 Into the center of the nonpalpable 
lesion 
human serum albumin, 
labeled with 3,7 MBq 99Tc 
in 2ml of saline is injected 

111 colloid size 10 - 1501Jll 

llil Followed by injection of 0,1 ml of 
contrast 
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Multidisciplinary 
meetings 

11 Breast tumor board 
- Multimodal therapy discussed 

Surgeon, radiotherapist, medica/ onco!ogist, pathologist 

11 Nonpalpable lesions 
- Fram screening after needle biopsies

- After surgery of the nonpalpable lesions
Surgeon, pathologist, citologist, radio/ogist 

111 Meeting for reconstructions 
Surgeon, reconstrudive surgeon 

Systemic treatment 

11 Chemotherapy 

- New drugs i.e. PARP inhibitors 

111 Hormona! treatment 

- Tamoxifen

- LHRH analogue +tamoxifen

- Aromatase inhibitors

1111 Targeted treatment 
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ScienceDirect 

Radiotherapy 

11 Allways after BCS (?) 

11 After mastectomy 
- 3+ positive Inn

- inflammatory carcinoma

- T3 tumors

EJSO 
-� �-., J /C • .  , � ,,,, 

~ 1 of 4 prevented local reccurences saves Jife 
Punglia, NEJM, 2007 

Treatment dedsion (today) 
based on: 

111 Type of surgery, margins 

111 Tumor type 

111 Size 

1111 Grade, LVI 

11 ER,PR, HER-2 

1111 Lymphnode status 

111 Patient caracteristics 
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future 

11 Individualized risk assesment 

■ Individualized screening approaches

■ Minimized surgery

■ Individualized radiotherapy approach

■ Individualized systemic treatment

11 Health professionals? 



Comprehensive MDT aproach 
in Breast reconstruction 

Ljubljana experience 

Prof. Uros Ahcan, MD, PhD

Consultant general surgeon 

Consultant plastic, reconstructive and aesthetic surgeon 

Deparlment of Plastic Surgery & Burns 

University Medical Center Ljubljana 

However, comunity 
regarded his nasal 

operations as ilegal 
and crime against 

nature. 

He was eventually buried 

in unconsecrated ground. 

Modem plastic surgery 

With different techniques, materials, instruments ... 
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"We repair and fix body parts that were 
given by nature but taken away by fate" 

Gaspare Tagliacozzi (1545-1599) founder of modem plastic surgery. 

modem plastic su rgery 

reconstruct composite tissue defect 



Breast reconstruction 

" lnitial attempts at breast 

reconstruction were sporadic and 

can be found in the literature in 

the form of case reports. 
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Modem plastic surgery 

History 

• The resistance to breast

reconstruction in the past was a

function of the techniques available

for reconstructive surgery as well as

oncological considerations.

Later half of the 19th century 

• a difficult tirne to initiate a reconstructive
practice with Halsted' s philosophical
concerns against any surgical closure of
the chest that it

"might conceal tumor recurrence
and increase the chance of tumor
dissemination"

Halstead 1894 
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Reconstruction with inguinal tubes 

Before 1987 

• Breast reconstruction following

HALSTEDT radical mastectomy

• Techniques used:

- Reconstruction with inguinal tubes

- Thoracic flap with implant

- Latissimus dorsi flap

Thoracic flap with implant 

Latissimus dorsi flap 



1 
1 
1 
ti 

i 
t 
1 

1 

l 

1 
1 
t 
1 

t 
t 
t 

! 
' 

1 
t 
f 

l 

1 
1 
1 

1 
1 
1 
L 

• Mastectomy modifications became

popular in Europe at the turn of the

century and were though to minimize

morbidity while introducing the concept

of reconstructing the defect.

We are able to reconstruct the breast with implants 
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Reconstructive techniques 
today 

delayed 



New knowledge - new possibilities 

• Much more is now known about breast
cancer and its treatment.

• New kinds of treatment as well as
improved reconstructive surgery mean that
women who have breast cancer today

have better choices ??

Breast reconstruction strategy 

• Main problem: patient with breast cancer

What she needs? 

The most important clear, objective information ... 

internet Brochure 
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Problem outline 

Breast reconstruction strategy 

What she needs? 

• Proper information

• Skilled surgeons

• Ali possible methods

• Best material ( expanders & implants)

• Best pre & post operative care

• Psychological support

MDT - multidisciplinary teamworks 
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MDT & breast cancer 
LJUBLJANA experience 

MDT 

MDT & breast cancer 
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M DT & breast cancer 

Oncology core team 



Reconstructive core team 

MDT & breast cancer 

Step-by-step 

guide far the 

patient, optimal 

treatment options 

and end-results 

Multidisciplinary Case Management 
Meetings 

• An MDM is a consultation of two or more

physicians concerning the diagnosis and

treatment of a patient.

• Check all data in the protocol, and discuss

all treatment options.
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Other (optional) team members 

l 

MDT & breast cancer 
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Oncology core team 

• establish the diagnosis,

determine the stage of the disease,

• decide for surgical and adjuvant therapy.

A key role in the treatment of breast cancer is played by the team of oncologists 

Step 1 - oncological treatment 

Breast surgeon 

Onco treatment plan: 

Neoadjuvant therapy, surgery 
radiotherapy 
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Multidisciplinary meetings 

(onco) 
• Breast tumor board

- Multimodal therapy discussed
Breast Surgeon, radlotheraplst, medica! oncologlst, pathologlst 

• Nonpalpable lesions
- Fram screening after needle biopsies

- After surgery of the nonpalpable lesions
Breast Surgeon, pathologlst, citologlst, radlologlst 

.. 

Patient - clinical factors 

(age, body weight, tissue quality and quantity, glandular 
characteristics, breast ptosis, pectoralis muscle 
characteristics, scars, aging, obesitas, general health 
condition) 



Reconstruction decision tree 

Timetramo 

lmed!ato Delayed Auto!OgOus 

Type 

Nonautologous 

OIEP 

msTRAM 

LD 

Expandor and 
proslhesis 

Explandor and 
autologous tissue 

The final decision regarding the 

oncologic treatment and type of 

breast reconstruction is made by the 

patient after consultation. 

Association of patients after breast reconstruction - priceless promotors 
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Step 2 - breast reconstruction 

patient 

Patient - subjective opinions 

patient can talk 
with other 

women from 
Breast cancer 

support groups 
who have had 

mastectomies & 
reconstruction, 
about personal 

experience, 

subjective feelings. 

Patient 



Adjuvant 
therapy 

Typical case 

Fina! 

Diagnosis 

MDT& 

breast 

cancer 

119 
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Reconstructive techniques 

Autologous tissue 

Reconstructive techniques 

Autologous tissue 

Expanders - prosthesis 

combination 

Oncoplastic surgery 

DI EP - working horse in breast reconstruction
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Breast reconstruction: part 2 

The skin flap may be partially 
or completely deepithelialized. 
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Anastomoses, 

positioning - a. & vrni 

Breast reconstruction: part 3 - shaping the new breast 

Shape 
Size (volume) 
Placement (right place) 
Projection (good) 
lnframammary fold (preserve) 
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Shape, Size (volume) , Projection (good), lnframammary fold (preserve) 

Reconstructive techniques 

Autologous tissue 

Expanders - prosthesis 
combination 
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Patients appropriate far implant 

reconstruction 

• Patient who are not suitable for autologous
reconstruction

• Patient who do not want additional donor
scars

• Patient who preffer a speedier recovery

• Ideal for small-breasted women

11111 

Tissue expansion in breast reconstruction 

• Same skin colour, texture

• No additional scars / donor sites

• Faster recovery
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Reconstructive techniques 

Autologous tissue 

Expanders - prosthesis 

combination 
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\ 

Reconstructive techniques 

oncoplastics 
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Additional procedures for symmetry 



Fat transfer is not the primary technique in breast recostruction, but we often 
use it to add finesse and a more natura! look AROUND the main 
reconstruction. The main breast reconstruction is done with an implant ar a 
flap. But there can be hollows or defects from the mastectomy around the 
implant or the flap. This is where filling in with fat injections can turn a good 
result into a great result. �-�.a.-m::a�P•a,ccswg=• 

How to implement 

• in a short tirne and without additional investment in

buildings, equipment and personnel. ..

• link together the existing staff and infrastructure
and individual experts working in different locations

• to use modem technology

ms TRAM/DIEP flap 
breast reconstruction 

MDT ... to share new ideas 

@ Two team approach 
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MDT - multidisciplinary teamworks 
LJUBLJANA 

Breast surgery - reconstructive 

GP 



ms TRAM/DIEP 
breast reconstruction 

Two team approach 

1411 Time(rnin) 

129 

119 

ms TRAM/DIEP 
breast reconstruction 

• Min 175 min
(2,9 h)

• Max 435 min
(7,25 h in billateral) 

• Average 287

min (4,7 h) 



ms TRAM/DIEP flap 
breast reconstruction 

MDT ... to share new ideas 

• Two team approach

• the use of reverse

engineering technology

ms TRAM/DIEP breast reconstruction 
optimization of autologous 2nd breast reconstruction in Ljubljana MC 

In order to achieve better breast symmetry 

in secondary breast recontruction where 

the footprint, conus, and envelope have 

been damaged dramatically, reverse 

engineering technology is used. 

3D image of the 

remaining breast is 

taken according to the 

instruction from the 

plastic surgeon with 
3D scanner by 

mechanical engineer. 

Faculty of mechanical engineering 
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Recreating an aesthetically pleasing 

breast is a combination of good 

measurement, artistic insight and the 

experience of the surgeon, that are very 

abstract and ill-defined elements ''""'w""''R'"'"'' 

and processed by custom­

made software for breast 

shape modeling and cast 
production. 



BREAST 3D IMAGE 

THREE-DIMENSIONAL SHAPE of contralateral breast 

3D IMAGE PROCESSING 

The shape is positioned in a mold coordinate system. 

MOLD is used FOR PLASTIC VACUUM FORMING 

SAMPLE DIMENSIONS: 
LENGTH: 300 mm 
WIDTH: 250 mm 
HEIGHT: 150 mm 

MATERIAL: MEDIAPAN 
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3D IMAGE PROCESSING 

(1) MIRROR • replica 

RIGHT LEFT 

The 3D image is mirrored around the vertical axis = 
replica of contralateral breast 

PLASTIC MOLD 

-Transparent 
- Rectangular shape 
- Self standing 
- Rigid (tissue can be put �nside) ._ 



The mold has negative geometry of the contralateral breast and 
is used for tissue shaping during surgery. 
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Flap shaping in NBRC on the side table. 

Peliorators are maintained in the central part of 
new breast. Excesive tissue is cut away. 
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Positioning of the flap according to KSP (4+4) is done in few minutes with staples 

12 days post 

Staples are replaced with intradermal permanent sutures 

12 days post 
OP 



patient 2 

14 days post 

• The greatest success stories were created
by people who recognized a problem and

turned it into an opportunity.

Joseph Sugarman 

Team building 

• GREAT people talk about IDEAS

• AVERAGE people talk about things

• Small people talk about other people
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Patient 3 

1 year post OP 

Reconstruction trends 

-

Media & press 

148 
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workshops 

• National

• lnternational

- Ljubljana

• Zagreb, Sarajevo, Beograd ... 

Treating breast cancer patients 

• 1s a "project" which should involves large

groups of people. lf they work in a co­

ordinated manner, with dedication and

professionalism, the treatment can
represent nothing more than unpleasant

transitional period ...

• When completed it brings relief ...



136 



L 

Postsurgical breast imaging 

BENIGN „ 

� 

Hertl Kristijana 

Institute of Oncology 

• MALIGNANT

� 
·nos.·.
can�er:

CHANGES IN POSTOPERATIVE PERIOD 

Resorbtion 
Fibrotic healing 

Generalized skin thickening 
and trabecular thickening 
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Postoperative breast changes 

• Percutaneous biopsy 

• Cosmetric surgery 
(reduction,augumentation, reconstruktion) 

CHANGES IN POSTOPERATIVE PERIOD 

lmaging of postoperative 

chronic changes 
(month-years) 

Demage of 
lymph vessels 



lmaging of postiradiation chronic changes 
(month-years) 

FAT NECROSIS- one diagnosis, many faces 

TUMOR RECURRENCE l 1%/peryear 1 

1 EARL Y recurrence: 1 ♦ ♦ <5-6 y. loca[recurren�e 

138 

lmaging of postoperative chronic changes 
(month-years) 

Characteristlc mammographlc flndlngs In 6· and 12•month lntervals after breast conservatlon 
therapy. 

DIAGNOSTIC WORKUP 
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Take home message 

THANK 

YOU 



l 

Systemic treatment of 

breast cancer 

Simona Borštnar 

Division of Medica! Oncology 

Institute of Oncology Ljubljana 

Ljubljana, March 2012 
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Management of Bre�st�apcer 

�ystemic Treatment of Breast Cancer Adjuvant Therapy of Early �r,ast Cancer 

EARLY BREAST CANCER 

DIAGNOSIS 
(b!Qp,y) 

LOCALY ADVANCED BREAST CANCER 

CORB!OPSY 

METASTATIC BREAST CANCER 

B!OPSYOf 

MEAASTASIS ST1 ST2 

ADJUVANT 
SYSTEMIC 
TREATMENT 
+/-RT 

ADJUVANT 
SYSTEMIC 
TREATMENT 
•RT 

ST 3 ST 4 ST S 

[Adjuvantthe�;pyis based on the principle that i;;e�s�an��--7 
[ is a systemic disease at the tirne of diagnosis with undetectable 1 

1

1 dormant micrometastases which may develop into clinically 

! relevant metastases years after primary diagnosis.

Systemic therapies aim to prevent or delay distant 
metastases. 

Tumor Characteristics Systemic Treatment of Breast Cancer 



Distribution ofHR and HER2 

% 

all HRpositive HER2positive 
HR negative 
HER2negative 

Molecular Classification of Br�ast Cancer 

ChT 

ChToc chemotherapy 
HTcchormonaltherapy 
•curn:-ntlytrasturnmabonly 

Perou CM et al. Molecular portra,ts ofhuman breast tumours, Nature '106:747-752, 2000 
SOrlle T, Percu CM et al. Gene expres1ion patterns of breast carcinomas distinguish tumor 

subclasses with clinical impliutions. Proc Natl Atad Sci USA 2001, 98:10869-10874 

Treatment Option$ 

ChT ChT ChT HT 

+ + + 

HT Anti-HER2 Anti-HER2 
therapy* therapy* 

+ 

HT 
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Distribution of Hormone. Receptor and HER�2 
Receptor sta}Q�·· 

Surrogate Definltions (?f lntri�$iC Subtypes of
&re�stCanc��· 

LUMINALA 

LUMINALB 

BASAL ·LIKE 

ER0estrogenreceptors, 
PR=progesteronereceptors 

LuminalA 

luminal B (HER-2 negative) 

Lum!nal 8 (HER-2 positive) 

Trfplenegative(ductat) 

HER-2=Human E 1dermal Growth Factor Rece tor 2 

ER and/or PR: pos.itive 

HER•2negal:lve 

l<i•671ow 

ER and/or PR positive 

HER•2negative 

Ki-67high 

ER and/or PR pos1twe 

HER-2positive 

Ki-67an y 

ERand PRabsent 

HER-2 neg�tive 

Systemic Treatment in Breast Cancer: 
Chemoth�r�RY 



Effect of Adjuvant Chemotherapy on Breast 
Cancer Relaps� 

Dlsease-.free 

�\iiv.¼tf> 

J,>v•!l'I. �•.MY•.I 

:C
;l '�n, 

...-Jlodenegatlve-potychemotherapy 
......nodenegatlve•control 
..,..nodepo5!tive-polychemotherapy ,,r-=°"'�"='=117==="=""�---c 

·� "'l
1111 

18 
�

7 

,,, 

-1odenegattve polychemo!11erapy 
-4-11odenegatlvecontrol 2 
-'odepositl...e•polychemotherapy 
-+-<1odepodt!Ye·eo<1trol 

. 
::. 
'" 

neoaUve potychemolhe:py 

negatlYecontrof 
posilive-polychemotherapy 
posltiYe..:onlrol 

,,, 

č1 l ._nodenegatiVI'! potychemotherapy 
2·-,,od<lnegatlve-cont rol 

-nodepo,llive-polychemotherapy 
-nodeposltlve•control 

•Reductioninriskofreccurence 
"Reductioninriskofdea1h 

EarlyBreastCJnrerTriahsts' CollaboratweGroup.Lance/2005;365 

Systemic Treatment in Breast Cancer: 
Hormona! Therapy 

Effect of Adjuvant Hormona! Therapy on Breast 
Cancer Relapse and.l>eath 

·.�Jecurrence 

lancel. 2011 August27: 378(9793)· 771--784 
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Adjuvant (h�moth�fapy 

anti-HER;2 trcatmcnt (HER2 +) 

, � -��rro??!�Jf®t�,gH.�W,.f)•/' 

ANTHAACYCUNE 
ANOTAXANU 
►FlC➔OO(ETAXU 
";-EC ... PA(UlAXtl 

Hormonal .. Treatm.ent 

► For women with strongly estrogen and/or progesterone receptor­
positive breast cancer, hormona! therapy is the mainstay of
treatment

Adjuvant Hormona! Treatment in 
Premenopausal and Postmenopausa.1 Breast 

Cancer Patiertts 

►Tamoxlfen 5 years 
+/-ovarian 
supresslonl ablation 



1 
1 
it 

t 

1 
L 

Meta-Analysis of Aromatase lnhibitors 
Versus Tamo�m�.tl 

A 

, .... , .. , ............ -
,..,,,., ...... ,), 

.... , .. , .. ,, ..,,,;,o, ,,,.., 
f•!f>◄ 0\',1 ,t,, .. > ·-»,.. 

·•<;�';," :..�
--

<·��·.:",::":' 

B 
h•"il .. ,,,-1<, n·, 
., ... �,_.,.,,._ ·-• 
''"-' .. "·''·' 

Oowsett,M.etal.JClinOncol;28;509-S182010 

Strategies for HER2 Re�,�tqflnhibition 

• Pertuzumab'f 

• T-DMl" 

• th eonlyanti HER2drugthat isapproved inadjuvantsetting 

**approvedinmetastaticsettrng 

" not(yet)approved 

! Joint Analysis (B31/N9831) 

; Small-mofecule 
1 tyrosine kinase 

inhibitors· 

! • Lapatinib0 

- '• Neratinibi; 
• Afatinib� 

�hemotherapy vs. Chemother�py +.Trastuzumab 

100 

50 

o 

87% 

N � 
AC-"'T 1679 261i 
AC»TH » H 1672 13� 
HR=0.48, 2P=3x10-12 

-. 
1 2 

Years 

85% 

B31/N9831 
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Systemic Treatment. in BrE!ast Cancer: 

"' 

OJ 

AC-► TH 

TCH 

TargatE!d ThE!rf P.Y

Adjuvant-Trastuzu_rria�.!�E!atment 

)HR•0,61 
! HR�0,61 

1 HR�0,59 
1 HR�0,66 

Slamon et al 2011; 
Piccart et al 2007; 
Perez al 2007; 
Joensuu et a1 2005 

Management of Met�static Breast Cancer 
(MBC) 

► 6% of breast cancer patients are found to be metastatic at the 
tirne of diagnosis. 

► Approximately 20-30% of patients diagnosed with early
breast cancer will eventually develop metastatic disease.

► The most common sites of breast cancer metastasis are the
bone, lungs, liver and brain.

► Metastatic breast cancer is increasingly a chronic and
recurrent disease characterized by remission and relapses,
the best predictor of outcome is previous response.

► The median survival far these patients is approximately two 
to three years. 

► Approximately one-fifth MBC patients will survive 5 years. 



The Primary Goals of Treatment in MBC 
lnclude: 

►maximizing the quality of life (QoL)

►prevention and palliation of symptoms and

►prolongation of survival

Prognostic Factors in Patients with Metastatic 
Breast Canc�f 

Performance status Good Poor 

Sites of disease Bone, soft tissue Viscera, CNS 

No. of sites of disease Few Multiple 

Hormone receptor status Positive Negative 

Her-2/neu status Negative Positive� 

Disease-free interval >2 years <2 years 

Prior adjuvant therapy No Ves 

Prior therapy for MSC No Ves 

'(significanailessclearinHer-2/neuinh1b1torsera Beslija et al (CECOG). Ann Oncol. 2009;20{11 

Chemotherapy in Metastatic Breast Cancer 

'�� 
OR 

MONOTHERAPY 

''"')ii,r1'U11ttr'/ft�eljšlf''l!!i�ililflill"of',"' 
sign1ficant side effects 
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Factors lnfluencing Chem<>therapy Decis.ions i.n 
Advanced Breast;Cari�er 

®0 
C<Hl1o!bldiles 

e.g. -. lmpaked ..,_.,,,_ 

jrreatment SequenceforWomen With Hormooal 
Receptor Positive Metastati_eBreast Cancer 

f 

POSTMENOPAUSAL PREMENOPAUSAL 

��",'l"-ifq:,.A§JA."�.tt}l�'.!��"1�1,! 
CHEMOTH(ftAPV 

Management of Patients with HER 2 positive 
Metastatic Breast Cancer 

Trastuzumab In combina«on wlth: 
► Taxanes 

► Capecitabine 
:.- Vinorelbine 
:.- Platinum compounds 
, Gemcitabine 
Y Aromatase inhibitors in HR 

positive MBC only 

lapa«nlb In comblnatlon wlth: 
►Capecitabine 
►Aromatase inhlbitors in HR 
posiliva MBC only 

,,,,Mpp- JilMK,, .... 
24-81% 



Systemic Treatment of Bol')�Metastases 

Bone metastases occur in over 70% of patients with metastatic 

breast cancer. They are usually identified because of pain or 

during staging after metastatic disease has been identified at 

other sites. 

Patients with symptomatic bone metastases should be treated 
with bone modifying agents to reduce the risk of skeletal­
related events, such as: 

► pathological fractures,

►spinal cord compression,
►bone pain requiring palliative radiotherapy and

►orthopaedic surgery.

Conclusions: 
Metastatic Bre;:1st Cancer (MBC) 

► The goals of treatment in MBC are quality of life,
prevention and palliation of symptoms and prolongation
of survival.

► Tumor biology, site of recurrence, extent, tirne to 
recurrence and co-morbidities are critical determinants of 
prognosis and treatment of MBC. 
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Conclusic,ns: 
Early Breast Ca11cer 

► Adjuvant hormona! treatment and chemotherapy reduces the 
risk of recurrence of breast cancer and improves survival.

► The absolute benefit for an individual woman depends on her 
initial risk.

► For women with strongly estrogen-receptor-positive breast 
cancer, endocrine treatment is the mainstay of treatment and 
the additional benefit of chemotherapy should be considered. 

► Women with HER2- positive breast cancer should be offered 
anti-HER2-targeted therapy as part of standard adjuvant
treatment.



Tanja Marinko 

Radiation Onco!ogist 

Department of Radiation Oncology 

Institute of Oncology Ljubljana 

March 2012 

Radical RT in breast cancer treatment 

[A)Jsed for nonmetastatic 
disease 

G]mostly adjuvant 

G]after mastectomy /breast 
conserving therapy 

Adjuvant RT in early breast cancer 

OEBCTCG analysis (Lancet 2005): 

(Af'ost-operative radiotherapy for breast cancer reduces 
the local recurrence rate by a factor of 3-4. 

(B)ne breast cancer death is avoided for every four local 
recurrences avoided- both after breast conserving 
therapy and modified radical mastectomy 
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lntroduction 
[A)ocal treatment 
[A)Jsed for more than 100 yr 
[A)ntent of the treatment radical /palliative ➔ Radical RT 

Palliative RT 
O Radical RT: 

ro we try to destroy ali tumor cells in the irradiated area 
rototal doses are higer 

O Pallative RT: 

rofor metastatic d isease 
ro to relieve the symptoms of disease 
rototal doses are lower 

Adjuvant radiotherapy-
sequencing of rnultimodality treatment 

RT: - after surgery or adjuvant CT 

- concurrent with HT and/or trastuzumab

General indications for adjuvant RT in 

breast cancer 

O RT after mastectomy: 

In case of : 

[A) tumor > 5 cm ➔ chest wall radiation 

[A)4 or more positive axillary nodes or T4 ➔ 

chest wall + periclavicular (infracl.,supracl.) nodes 

01-3 positive axillary nodes consider locoregional
radiotherapy if: young age, risk factors for local 
recurrence



General indications for adjuvant RT in 

breast cancer 

o RT after breast conserving therapy:

{DCIS and invasive cancer)

[K]always in case of conservative surgery ➔whole breast RT 

[K]tumorbed boost: 

-in case of complete resection and � 50 yr 

-in case of complete resection > 50 yr and risk factors for 
LR

Tumor bed boost radiotherapy 

O indication: 
after conservative surgery 

• all patients < 50 yr 
• all patients with close 

margins 

□dose: 10-16 Gy ( 2 Gy/fr) 
• The closer the margin- the 

larger the dose 

Nowadays we use linear accelerators ... 

better equipment, better knowledge of radiobiology ➔ 
better techniques for treatment planning and delivery ➔ 
more protection of healthy tissues 

protection of hea!thy tissues 

with mu!tiliefe collimators 
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Prescription of the dose 

�tandard dose far breast/chest wall 
(postoperative RT): TD=25 x 2 Gy (5 weeks) 

[6)hypofractionation : TD=16 x 2.67 Gy 

[K)When comparing different schemes simple math is not 
applicable - we have to use the principles of radiobiology 

(6) 25 x 2 Gy .c 20 X 2.5 Gy !! 

RT in breast cancer treatment in the 

past 

[,Syr 1903 

3D conformal radiation therapy 

[6]modern technique, uses computer technology 
[6)the beams of radiation used in treatment are shaped 

to match the tumor 
➔target cancer while sparing healthy tissues

O radiation is focused 
precisely on the tumor, 
while avoiding the 
healthy surrounding 
tissue. 



3D conformal radiation therapy 

Res uit: 
�lthy tissues are protected from radiation to a much 
greater extent as was possible in the past 
2. target volume (tumor cells) is covered with a more

homogeneous dose

Treatment planning 

step 1: imaging for 
treatmell!.J>larin __ in�

step 2: organ delineation 

step 3: field set -up 

step 4: plan evaluation 

Step 2: organ delineation 

O Based on CT image radiotherapist draws, 

l. Target volume:
13):Jreast/chest wall 
13):Jericlavicular lymph 

nodes 

2. Organs at risk:
[E)heart, lung 
[E)in the case of regional 

nodes irradiation: 
trachea, esophagus, medula 
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3D conformal radiation therapy 
The whole procedure-basic steps 

treatment planning: 
•Step 1: imaging for treatment
planning
•Step 2: organ delineation
•Step 3: field set -up
•StE!(J 4 : (JlilnE!val�a,!itll1 

treatment delivery

Step 1: imaging for treatment planning 

(simulation) 

CT scan: 

(B:T scanning: standard far 
planning breast 
radiotherapy 

[E)mage of the area of the 
body that needs to be 
irradiated 
( CT slices, 3-5 mm) 

Step 3: field set-up 
□ treatment plan:

• main principle : two
opposite tangential
fields

[E):lisplays : 
1. target tissue dose
2. doses to healty tissues

(heart, lung, .... ) 



• 3D RT- left breast- we have to be careful of

the heart

Always capture in the field the srnallest possible part
of the heart- lf necessary, adjust the target volu me
(breast, chest wall)

step 4: plan evaluation 

Treatment delivery 
portal irnages- Beam's- eye-view 

Patient Setup Error Assessment (Electronic Portal lmage Devices) 
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[6lf more than 4 positive axilary nodes: 

breast /chest wall + infraclavicular and supraclavicular 
nodes 

Treatment delivery 

portal irnages- Bearn's- eye-view 

Patient Setup Error Assessment (E lectronic Portal lmage Devices) 

Morbidity atter adjuvant radiotherapy 

of early breast cancer 

QJhe risk of morbidity is a key factor in the planning and 
decision making of how and when RT should be used in 
breast cancer treatment 

Knowledge of morbidity is 

therefore of the utmost importance 



Side effects of RT 

early side effects 

late side effects 

technique of irradiation, anatomical characteristics of 

patient, surgical technique, associated systemic 

treatment 

Late side effects 

•from 3 months post RT to many years after

• often irreversible

• may be progressive in severity

•subcutaneous fibrosis, atrophy of the skin
•vascular damage - telangiectasia-➔ change in breast
appearence, poor aesthetic outcome 5%
•arm edema 5-20%
•pneumonitis and lung fibrosis 1-2%
•heart disease
•brachial plexus damage <1%
•secondary malignancy < 0.1%

Lung 

[Afnuch greater risk of developing pneumonitis if 
anthracyclines are administered with RT 

( 9% VS 1.3%) 

=> RT far at least 3 weeks after CT with anthracyclines 

[.il.]:T with taxanes: 

also an increased risk of pneumonitis 
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Early side effects 

[Bluring and up to 3 months after RT 

[Meversibile 

[6]skin erythema, dry or moist desquamation 

Grade 2 skin reaction 

Lung 

□radiation pneumonitis and lung fibrosis

[6]c\inicaly evident pneumonitis : 1-2 %, 
radio\ogica\ evident changes: more often 

(pulmonary infiltrate in the irradiated velurne) 

Radiation pneumonitis: 
Greater the irradiated lung volu me, the greater the 

likelihood of pneumonitis 
➔ more frequent in patients with irradiated breast/chest

wall and periclavicular nodes

lmages in Clinical Medicine 

Radiation Pneumonitis after Radiotherapy for Breast Cancer 

Edwin BOike, M.D., and Christiane Matuschek, M.O. 

N Engl J Med 2009; 361:e65 



lrnages in Clinical Medicine 
Radiation Pneumonitis after Radiotherapy for Breast Cancer 

Edwin BOike, M.O., and Christiane Matuschek, M.D. 

N Engl J Med 2009; 361:e65 

(3]A 58-year-o!d woman with a history of stage r cancer in the right breast (TlNOMO, 
according to the tumor-node-metastasis classification) presented with a 2-week 
history of shortness of breath and cough. Eight months before presentation, she 
had undergone lumpectomy and adjuvant radiotherapy to the affected breast. 
Over a period of S weeks, the patient had been treated with a total dose of 50 Gy 
of radiation over the targeted field, which included breast parenchyma and a 
portion of the anterior lung, as shown on computed tomography (CT) with 
superimposed isodose lines (Panel A). The radiotherapy had ended 6 months 
before presentation. Subseguent CT showed typical features of radiation 
pneumonitis which included consolidation in a nonanatomical distribution that did 
not conform to [obes or bronchopulmonary segments (Panel 8). Many air 
bronchograms are visible with slight di!atation of peripheral bronchi, which often 
progresses to traction bronchiectasis. Although pneumonitis occurs mainly within 
the irradiated areas of the lung, it may spread to nonirradiated areas. The patient 
was given prednisolone at a dose of 100 mg once a day for 3 days, with the dose 
then s!owly reduced, and her symptoms resolved after 5 weeks of treatment (Panel 
C). 

Heart 

01ate side effects: after years, decades 

[3Jrhe mechanism of failure: 
damage to blood vessels, aseptic inflammation ➔ fibrosis 

[K]Defects can be in ali tissues of the heart: pericardium, 
myocardium, heart valves, coronary arteries, capillaries, 
conductive system 

acute pericarditis 
- chronic pericarditis
- coronary-disease, ischemic heart disease
- cardiomyopathy
- valvular disease

- conduction disturbances

Arm edema 

[K]incidence depends on the extent of previous surgery 
(SNB / axillary dissection) 

[K]a major risk factor for the occurrence of arm edema is 
surgery in the axilla, radiotherapy has less impact 
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Heart 

(Afhe risk of radiation induced heart disease depends on: 

• total dose of radiation received and irradiated volume of 
heart 

• dose at each fraction of radiation 
• systemic cardiotoxic therapy (anthracycline, 

trastuzumab) received 

• age of patients - younger patients are more vulnerable 
• presence of other risk factors far heart disease 

(smoking, diabetes, arterial hypertension, 

hyperlipidemia) 
• already established heart disease 

Heart 

[Af,ld RT techniques : irradiated much higher proportion of 
heart➔ high morbidity from heart disease, especially in 

patients who were treated after left-sided mastectomy 

[t;J,vith new RT techniques the heart dose is significantly 

lower 

Rib fractures 

• mostly asymptomatic 

• discovered accidentally in the chest x-ray examinations or 
skeleta! scintigraphy 

• no specific therapy

• heal spontaneously

Brachial plexus damage 
• very rare

• at periclavicular (SCL) field irradiation

• at higher daily doses of irradiation



Secondary 

tumors 

• sarcoma, 

angiosarcoma 
(in-field) 

Appropriate use of RT far outweighs the risk of 

radiation-induced malignancy. 

Conclusion 

[Afidjuvant RT in early breast cancer significantly reduces 
the risk of local and regional recurrences and it has an 
impact on survival 
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Palliative radiotherapy 
[K)najor role in the palliation of locally advanced and 

fungating breast tumours 

(Af>one, brain, skin, lymph nodes metastases 

(Af>rognostic factors, PS and patient preference ali affect 
the fina! decision made by multidisciplinary team 

[A]rD is smaller, D/fr is higher 

( TD= SX4 Gy/fr; 10X3 Gy/fr ;1X8Gy/fr) 
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SCREENING IN SLOVENIA -
where are we now 

KADIVEC Maksimiljan 
HERTlKristijana 

lnstiluteofOncologyljubl]ana 

SLOVENIA 

5th lntema\ional School of Breast lmaging, 
29lh-31stofMarch2012 

ljubljana,SLOVENIA 

EU, 
in june 2003 suggest to EU members, 

to begin breast screening program till 2008, 
to lower breast cancer mortality for 25 % 

3 education of the population
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2 

; . 

WHY? 

1. EU suggestions

2. Results of the statistics

3. Education of the women population

.. 

Breast cancer is important problem of the 

public health 

Podatki za leto 2005 

1082 

390 

--- --
Register. raka za Slovenro 
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21. april 2008
(invitations in march) 



GOAL: 
LOWER THE MORTALITY RATE FOR 

25-30 %

to discover cancers under 10 mm 

BREAST CANCER SCREENING IN SLOVENIA 

Slovenia - CURRENT SITUATION 

• Not yet population based breast cancer screening

• women can attend "preventive" mammography in a

diagnostic setting

• the opportunistic screening without quality

assurance and control is not giving satisfactory

results

• old analog mamographs (> 10 y.)

• no supervision of centers for breast disease

• no daily QC

• no data collection

• not enough radiologists
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SLOVENIA 

2.003.358 lnhabitants 

incidence: 1, 1/1.000 
1113 BC (2006) 
400 died (2006) 

women, oflhem 
aged 50-69 

BREAST CANCER SCREENING IN SLOVENIA 

screened women 

• low proportion of target population in the screened

population

• too short screening intervals

• too young women who attend the opportunistic

screening

• clinical examination stili part of a screening exam

European guidelines for 

quality assurance in 

breast cancer screening and 

diagnosis 
{fourthedition) 



Dr. Lawrence von Karsa (Lyon. Francija) 
EBCN (European Breast Cancer Network) Coordination 
Office 
IARC (lnternational Agency for Research on Cancer) 

Dr. Margrit Reichel (Wiesbaden. Nemčija) 
Leading radiologist for pilot screening breast cancer program 
in Germany 

Prof. Dr. Peter Dean (Turku. Finska) Head of the breast 
screening program in Finland 

Prof. Dr. Peer Scane (Oslo. Norveška) Head of the 
srceening reference center in Oslo 
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ORGANISATION of BREAST CANCER SCREENING 

IN SLOVENIA - 2007 

• daily, weekly quality control of mammography machines 

• no cllnical examination 

• setting of an adequate information system 

• analysing performance indikator 

BREAST CANCER SCREENING IN SLOVENIA 

EDUCATION 

ALL. (radiologist,rad1ographer.surgeon,patologist.adrnin1strator,nurse} 
MDC - Multidisciplinary Course (2 days) 

RAPIOLOGISTS 

Course far Lead radiologist and Readers 
Course for US + biopsy (only Lead radiologist) 
Lead radiologist - practice (Norway) 
Readers - practice (Norway) 

RADIOGRAPHERS 

Positioning course 
Practice (Norway) 

2 days 
14 days 

2 days 
2 days 
1 month 
1 week 
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ORGANISATION of BREAST CANCER SCREENING 
IN SLOVENJA - 2007 

• Age 50-69, invitation every 2 years 

• centralisation of the screening 

• only digital equipment 

• appropriate education and training of 
all personnel involved in the screening procedure 

• double reading 

{reader should read 5000 MM per year, lead radiologist 10000 MM per year, 

first 3000 MM under contro! of read radiologist) 

BREAST CANCER SCREENING IN SLOVENIA 
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INDEPENDENT DOUBLE READING 

NEGATIVE NEGATIVE 

INDEPENDENT DOUBLE READING 

8
NEGATIVE 

1 K0NSENS 1 

ASSESSMENT 

5%-7% 

NONINVASIVE DIAGNOSTIC 

• additional x ray 

• ultrasound 

Discussion with 
patient 

1%-2% 

iNVASIVE DIAGNOSTIC 

• US guided core biopsy 

• stereotactic core biopsy 

PREOPERATIVE KONFERENCE 
adiologist, pathologist, surgeon, 
diographer, breast nurse) 
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INDEPENDENT DOUBLE READING 

NEGATIVE NEGATIVE 

+ 

2 readers + lead radiologist 

KONSENS 

TIMETABLE 

8-13days 

Double reading lll•l 1
� 

15%-20% 

lnvitation for assess1,ent 

!ASSESSMENT
5%-7% 

Discussion 
with patient 

5-7% of ali
screened women 
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PREOPERATIVE 
KONFERENCE 

1%-2% 



RADIOLOGIST 
EPIDEMIOLOGIST 

RADIOGRAPHER t „ 

� SCREENING 
SEKRETARY � TEAM et BREAST NURSE 

SURGEON, l 
l � IT 

PATHOLOGIST 
PHISIST 

Results 

from 4.2008 to 31.12.2011: 

sprejemljiva želena 
vrednost vrednost 

Kazalec kakovosti 

Udeležba ciljne populacije (%) > 70% > 75%

Nadaljnja obravnava(%) 

- prvi krog <7% <5% 
- naslednji krog <5% <3% 

lncidenčna stopnja rakov 3 x IR > 3 IR

IT support 

1. lnformation sistem DORA

SLO 

77,2 

4,7 

2,1 

3,6 IR 

7,2/1000 

2. RIS - radiological information system (radiološki informacijski 

sistem) 

3 n PACS - picture archiving communication system (sistem 

arhiviranja in izmenjave slikovnega materiala) 

4. H IS - hospital information system (bolnišnični informacijski 

sistem} 
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Back to 
SCtOOnlng 

Results 

21.4. 2008 - 15.7. 2011 

povabljenih 30022 

slikanih 24088 

število rakov 215 

80% 

8/1000 

Components of the aplication DORA 

Central registry DORA 

• Aplication for mammography

• Aplication for reading

Aplication for assessment

• Ware house 

eCRP

1 )or& 

Treatment: 
• Lumpectomy 
• Mastectomy 
• Radiotherapy 
• Chemoterapy 
• Honnonal 
therapy 



CENTRAL REGISTRY DORA 

RESPONSIBILITIES 

Waiting lists 

Printig invitations 

Re-scadule 

refusals 

v,r,,._,,, U\!!M!'.K;\\""''� 

l),�t,!J,>fl,l 

l.t'>-1/HOHW!ll;i>l 

Anamnestic form 

Konsensus form 
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Waiting list for mammography 

Radiological diagnosis and 

anamnestic form 

Assessment - noninvasive form 



Assessment-invasive form 

Preoperative conference 

.,_,�•,; ' 

,�,n•♦I• ... , ... 

Surgery -pooperative report 
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Pathology- needle biopsy report 

"'' ''\!IIIIF, 

Electronic file of the women 

Pooperative conference 
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Final pathological report TNM classification form 

DORA assesment 



5th lnternational School of Breast lmaging 

Ljubljana , 29th-3lth March 2012 

Double reading, interobserver variability, and 

the challenge of consensus (arbitration) meetings 

in mammography screening 

Prof.dr.med. Per Skaane 

Oslo University Hospital Ullevaal 

Breast Imaging Center 

Oslo , Norway 

PERSKA@ous-hf.no 

Double reading: 

• Advantage:

• To increase sensitivity (cancer detection rate) 

• Benefit mainly in the detection of small cancers 

• Benefit greatest when readers have different strengths and 

weaknesses or are less experienced 

• Disadvantage:

• Increased recall rate (decreased specificity):

( depending on the recall policy used!!)

• More expensive 

Two independent tests can be used 

in two diff erent ways : 

• A: Testing in series

30 min. 

Lower sensitivity but higher specificity 

• B: Testing in parallel

Higher sensitivity but lower specificity 
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Sth lntcrnalional School of Bn.>ast lrnaging 
Ljubljnn11, 29th-Jlth Mai"h 2012 

Doublc reading, interobserver variability, and 

the challenge of consensus (arbitration) meetings 

in mammography screening 

Objectives: 

• Double reading:

• Why?

• How?

• Interobserver variability:

• Concordant vs. discordant cancers 

• How big is the problem? 

• "Consensus meeting":

• Consensus vs. arbitration

• Dismissed cancers

• Conclusion

Two independent tests can be used 

in two different ways : 

• Testing in series:

Test A is applied first, and ali those with

a positive result are retested with test B.

A diagnosis is made only if both tests are positive

• Testing in parallel:

Tests A and B are used together and ali

those with positive results for either or both tests

are considered to be positive

A. esting in series Double read· g : 

- Reade

- Re er B 

Pos (+) 

Recall 



A: Testing in "series" 
("inverse" mode) 

Double reading : 

Reader A 

- Reader B

Testing in parallel 

Neg(·) 

Back to 

Screening 

(if neg by B) 

Pos (+) 

Neg(-) 

Recall 

Study 

population 

Neg(-) 

Pos(+) 

Recall 

Double reading : 

- Reader A 
- Reader B 

Neg(-) 

Back to 

Screening 

(if neg by A) 

Consensus (arbitration) meeting: 

Recall? 

Independent double reading with consensus: High sensitivity and high specificity! 

Oslo II Study: 
"Arbitration cancers" in FFDM with soft-copy 

reading (and "double-double interpretation"): 
First 6 months of the study: 
a) "Official" reader: 5/18 28% 

b) Ali interpretations: 8/36 22% 

SFM: 
lndependent 

doublereadmg 
(2"official"reader) 

FFDM 

lndependent 
double-double read,ng • 

(2 "offic,al" + 2 "mofficial" reader) 

1 
2 
3 
4 
5 
6 
7 

8 
9 
10 
11 
12 
13 

14 
15 
16 
17 

18 

3-(D 8W2-2 3
4-4 3-4
2-(I) 2-3
5-3 2-4
2-(I) @4 

@2 3-3
3-3 4-3
5-3 4-4
2-3 C!)-2
5-4 4-3
3-3 5-4
5-5 3-3
5-5 4-5
2-2 2-2
4-3 5-4

q{B 
2-2

1 3-3
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B: Testing in parallel Study 
Double reading : 

population 
- Reader A 

- Reader B 

Independent ! 

Neg(-) Neg(-) 

Back to Back to 

screening screening 

Recall 

Concordant vs. discordant interpretation: 

WE Hill: "My wife and my mother-in-law" 

Mammography screening Oslo: 

lnterobserver variation among the four main readers 1. and 2. screening round 



Image interpretation 
can be dichotomized into 2 processes: 

• Detection (perception)

• Analysis (interpretation)

Why might a reader miss a breast cancer? 

• Interpretation (classification) error

(abnormality detected - but dismissed)*

- Inexperience (insufficient training) 

- Too fast reading 

- No prior images for comparison 

- Heavily influenced by reading setting:

- Experimental clinical study 

- Daily practice (high work-flow / batch reading) 

* Interpretive variability may represent 

"the weakest link" in the imaging chain ! 

Detection (perception) error: 
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b) 

Why might a reader miss a breast cancer? 

• Detection (perception) error

(abnormality not seen / overlooked)

- Insufficient training or expertise 

- Incomplete search of the image ( too fast reading)

- Heavy workload / fatigue (batch reading!)

- Distractions (sub-optimal viewing conditions)

- Distractions (interruptions)

- Highly demanding visual task: 

S mali size (subtle lesions) / small contrast difference

A) Detection (perception) error: Do you see the cancer ?? 

Oslo Tomosynthesis Screening Trial 

B) Interpretation error: a) 

Oslo Tomo.�ynthesis Screening Tria! 
R,1dtoln1-:1sl \ n L I> 

Srnn C?O!Ol 1 1 1 4 



L 

B) Interpretation error: 

a) 

Disappearance of calcifications: Oevelopment of invasivc cancer !! 
( note also development of casting-type calcification ) 

llislolog_l: DCISg1,3+1DC 

Detection 

or 

interpretation 

error ?? 

Cancer missed at both TOMO arms, 
but detectcd by one of the two readers 

in the 2D arms: 

Do you see the cancer ? 

Hl<1th1 (.11111/ \ U (.' l> 

Srnn· (:'\II( Sl'l .1 1 1 1 

Mammography screening Oslo: lnterobserver variation 
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b) Interpretation error: 

llistolog) (mastcclom,\ J: D('IS g1. 3; cxtenl 50 111111 ('1 ilh comcdo-ncc1 OSl'S and 
mult1plc loci ol mic1 oim .ish c cann•1 lcss than 1 mmJ 

b) 

Did you really see 
Ute cancer ?? 

Norwcgian Breast Cancer Screening Program (NBCSP): 
Concorda

.

nt and Discordant Screen-Detected Cancers 

' 

' 

-' .. 
1 

Hofvind S et al.: 

Radiology 2009 

----. . 
. . 

l • '' ,, • •• '' 

'"''""''""''""'"'''"' .. "'''"'5■:.. 
lntcrrnl ,anccrs of nll: l,791/(5,611 + 1,791) = 24%; Canccrs dismisscd al consc1t\U� (12+105) / S,728 = 21/r (max!) 



Screening-detected cancers in the Norwegian Breast Cancer Screening Program: 
Discordant interpretations in the Norwegian Counties 

Discordant and Concordant Cancers 

by Screening History and Age 

11 Pre-va!enl screens = Subs-equent screens 

�'1,------- - - - - --- - - - --

30'1, 

Zi'JI, 

20'1, 

15'1, 

10'1 

5'1 

0'1, 

* Hofvind S, Geller BM, Skaane P: 

Radiology 2008; 249(P): 376 

RSNA2008 

;,!,,,,,\:) 

r,,1,, 

R,1tts urs(lt(U t,;,,ms I li:,llkd for ,ISSlSSIIUIII ,II rnus�ll'iU>; 111\lllllg 
tNH( SI' ( 011nl1ts,U1d lUUIUbJ 
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lndependent double reading in the Norwegian Breast Cancer Screening Program * 
Interobserver Agreement for Screen-detected Cancers ( n = 5,611) 

1 

1 o 

2 386 

Reader 2 3 294 

4 81 

5 19 

Observed agreement: 41.3% 

Kappa (unweighted) 0.24 
Kappa (quadratic weighting) 0.56 

2 

253 

527 

371 

70 

16 

Testing in parallel Study 
population 

Neg(•) 

Back to 
Scrccning 

(ifnegby B) 

Reader 1 

3 4 5 

232 45 16 

330 47 14 

836 279 39 

307 446 231 

59 203 510 

* Hofvind S, Geller BM, Skaane P: 

Radiology 2008; 249(P): 376 

RSNA 2008 

Double reading : 

- Reader A 
- Reader B 

Neg(-) 

Back to 
Scrcening 

(if neg by A) 

Consensus (arbitration) meeting: 
Recall '/ 

Independent double reading with consensus: High sensitivity and high specificity! 

Quality assurance in mammography screening 

European guidelines for quality assurancc in mammography screcning 

Performance indicator ''Recall rate" 

Initial screening examinations 

Subsequent screening examinations 

Acceptable leve! Desirablc leve! 

<7% <5% 

<5% <3% 



Consensus - meeting 

Be aware: 

Cancers may be dismissed 

at consensus meeting ! 

Follow-up and Fina! Results of the Oslo I Study Comparing SFM and FFDM 
Skaane Pet al.: •"lllllllll"ll•Jlll!-
Acta Radiol 2005; 46: 679-689 

■lf/,m;1h\mitt;p 

■------
---------- 1 , I•'-
-------------------------------------------------------------------------· 

Cancers dismissed 
at consensus meeting: 

SFM 2/31 = 6.5% -FFDM 3/27 - 11.1 % 
1 (Overall 5/58 = 8.6%) 1 

1 

Duijm LEM ct al.: 
Radiology 2004; 231: 564 

Discordant double reading: 
l. Consensus meeting: 

trying to reach consensus 
2. No mutual consensus: 

llllllllill$-Arbitration panel 
(3 other radiologists) 

Dismissed cancer among 
discordant interpretations: 

4 / 31 = 12.9% * 

Please note : 
"Nonspccific minimal sign" 

findings not rccalled 

� Unanimous findings cxcludcd 

lntkpt·ntlcnt Douhlc Readh1g 
of \t-1·cening .\fanmtoS{f'MU\ In 
thc Nt.•thcrl.:rnth: Effcct of 
\rhilratiou follo\-vin,g Reiukr 
Ohagrccmcnh' 
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* Prior mammograms 
available at consensus 
meeting but not at the 
interpretation session 

l1it1'9'�NII 
-

314/442 444/612 
-

· .; • 
SFM FFDM • • 

=71 % :73% 

-' 

' 

Exams dismissed * 
at consensus meeting -'

Oslo II Follow-up Study (Skaane P et al,: Radiology 2007; 244: 708-717) 

SFM: 
9 subsequent cancers 
with TP score at screen: 
- 2 FN work-up 
- 7 dismissed at consens 

FFDM: 
3 subsequent cancers 
with TP score at screen: 
- 3 dismissed at consens 

Oslo II follow-up 

Study group. n = 23,929 
Total number of cancers: n = 214 

SFM: n = 16,985 

Cancers detected at 
basehne interpretat,on n = 64 

( Detect,on rate. 0.38% ) 

FFDM: n = 6,944 

Cancers detected at 
basehne mterpretat,on: n = 41 

( Detect,on rate· 0.59% ) 

Subsequent cancers· n = 82 Subsequent cancers: n = 27 
�readmg·r=� 

Cancers dismissed at 
consensus meeting: 

- -

SFM: 
- SFM 7/73 = 9.6% 
- FFDM 3/44 = 6.8% 

1 (Overall 10/117 =8.5%) 1 

Total number TP score· 73 
Overall TP rate: 

73 / 16,985 = 0.43% 

Mammography screening : 
Reading strategies 

Single 
reading 

Unilateral recall : 
Recall if either reader 

rccommends it, 
without further consultation 

Double reading: 
- lndependcnt 
- Not independent 

FFDM: 

Total number TP score: 44 
Overall TP rale. 

44 / 6,944 = 0.63% 

NBCSP Oslo: 
• lndependent double reading 

for all cases (batch reading) 
• "Arbitration" meeting for all 

positive interpretations 

Disagreement: 
Recall by 
° Consensus 
• Arbitration 

• Consensus: The two radiologists (who disagree on a recall recommendation) 
will confer in order to rcach agreement 

0 Arbitration: The two radiologists (who disagree on a rccall recommendation) 
will have a meeting with a third rcader to rcach agrcement 
( ''Discrepancy cvaluation'') 



Breast Cancer Screening with Double Reading 

• Double Reading:

- lndependent 

- Non-independent ("second reader bias") 

• Recall: 

- Unilateral

• Decision meeting

• Decision meeting:

- Consensus

- Arbitration

• Decision meeting: 

• Discordant interpretations only

- Ali positives (incl. concordant scores)
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Sth ln!ernatio1ml School of llrem;t Jrn:iging 
Ljubljana, 29th-Jlth Mnrch 2012 

Double reading, interobserver variability, 
and the challengc of consensus (arbitration) 
meetings in mammography screening 

Conclusions 

• Independent double reading should be the standard

in population-based screening programs

• Consensus (arbitration-) meetings are an essential and very 

important part of the screening program ( education for

residents!!)

• On-going quality assurance of the performance is highly

recommended

PERSKA@ous-hf.no 
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5th international mammography school 

Ljubljana, 29th - 31st March 2012 

Interval cancers 

Incidence Cancers 

�-- � -------·-- --� 
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1 nterval Cancers 

Definition by European 
Guidelines 

Interval Cancers 

Underlying Breast Cancer Incidence 



Interval Cancers ! 1
j 

� ---- ------ -- - - ----�1 

.� 
2 
! 

� 
§ 

''

<! 

' 
IU 

Proportion of women invited 
for assessment in the initial screening round 

f; _ _ _ _ _ ___ _ _ _ ___ _ _ ___ � 

170 

li 

'.,� 

i •., 
J 

II , 

,l! 
! .. 

t • 
� . 
;i 

i • 

II 

Interval Cancers 

1 Quality assurance and Training 1 

Abklarung vs. Intervallkarzinome 

Interval cancer rate 

Recall rate 

O O Al<=•VV-M•F-m" 

• hh:r�ar..incol'.\t::IS:Of� ,o hl�m!rx;m}Foi;}ffi.lrdo 

Duncan KA, Needham G, Gilbert FJ, Deans HE 

Clinical Radiology 1998; 53:29-3 

n = 112 

False negative 

Minimal signs 

New Lesion 

19% 

28% 

53% 

• 

• 

• 

• 

.. 

.. 



Second Round Incidence Cancers: 
How many were visible three years earlier? 

Mammographic features of false negative 
cases identified by blinded review 

n = 25 

% 

Ill-defined mass 52 

Architectural distortion 20 

Asymmetric density 16 

Lymphadenopathy 8 

Well-defined lesion 4 

ll"-l _ ___ Da_iv_c_A _, A_P_th_or_pe_L,_Fi_eld_s._c_11n_ic_a_1 R_ad_io_io_g_y _19_9s_;_s_3:_2s
_
-_2s __ � 

e Mammographic and Pathological Features of breast cancers 
§ 

1 detected at first incident screening 
Wheatley DC et al. The Breast 1997; 6: 259-265 

o 1st round screening mammograms of women diagnosed at the ij 
s 

second round retrospectively reviewed (blinded) E " 
Of 56 cancers 63% were true negatives and 27% false negatives ' o 

� (13.5% missed and 13.5% minimal signs) 

" . Architectural distortion and microcalcifications were the most 
!1 

! common false negative mammographic sign ' 

! o In 9 (65%) of the false negative cases the tumors were of good or 
t 

very good prognosis - delay in diagnosis unlikely to have affected 

il outcome 

ii o In 5 (35%) of the false negative cases the tumors were of 
!);> 

: 1 
moderate or poor prognosis - delay in diagnosis may have affected 

In outcome 

11 

J 47 Interval Cancers 
:1 
& 

MSZ-Wiesbaden vom 1.7.2001- 30.09.2004 
§, 
)j 

,Š 
t ACR 4 pattern 
I 

true interval 25 53,1 % 10 cases 
.i 

minimal signs 15 31,9 % 7 cases ; � 
,,; 
il� 
it 
'1 

false negative 7 14,9 % 2 cases 

j•1l, 
11 --
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Second Round Incidence Cancers: 
How many were visible three years earlier 

Daly CA, Apthorpe L, Field S. Cllnical Radlology 1998; 53:25�28 

Conclusion 

On retrospective review 25% of incident 
round screen detected cancer were 
potentially detectable on the previous 
screening mammograms and the majority 
of these were ill-defined masses sited in 
the "review areas" of the breast. 

However only 7% demonstrated 
mammographic features clearly 
identifiable as suspicious of malignancy. 

47 Interval Cancers 

MSZ -Wiesbaden vom 1.7.2001 - 30.09.2004 

True interval 25 53,1 % 

minimal signs 15 31,9 % 

false negativ 7 14,9 % 

47 Interval Cancers 

MSZ-Wiesbaden vom 1.7.2001- 31.12.2004 

Invasive ductal 
carcinoma 

Invasive lobular 

carcinoma 

Medullary 

carcinoma 

44 

2 

1 

- -�·---- ---- ---· ·-· ·-
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47 Interval Cancers 

MSZ-Wiesbaden vom 1.7.2001- 30.09.2004 

III defined mass 

Weil circumscribed mass 

Mass with calcifications 

Calcifications without mass 

Architectural distorsion 

Interval Cancers 
Case report 

25 

4 

3 

10 

5 
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47 Interval Cancers 

MSZ-Wiesbaden vom 1.7.2001- 30.09.2004 

Tumor size 

pt la 4 

pt lb 9 

pt le 18 

pt 2 16 



5th International School of Breast Imaging 
Ljubljana , 29th-3lth March 2012 

Computer Assisted Detection (CAD) 

on Mammography 

Prof.dr.med. Per Skaane 

Oslo University Hospital Ullevaal 
Breast Imaging Center 

Oslo , Norway 

PERSKA@ous-hf.no 

The CAD system acts like a SpellChecker for the 
Radiologist 

30 min, 

The "11 " marks a 
cluster of bright spots 
suggestive of 
microcalcifications 

The "*" marks a region 

of increased density 
suggestive of a mass 

Mass Code 

no central mass 

I
central mass 

is not marked is marked with central mass. 

however, normal breast structures can also be marked: 

ducts and tissue 
� radiating from the 

nipple 

crossing 
parenchymal 

bands 
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5th International School of Breast lmaging 
Ljubljana , 29th -3lth March 2012 

Computer Assisted Detection (CAD) on Mammography 

Objectives: 

• What is CAD (how does it work)

• Why do the readers miss breast cancers

• Perception error

· Interpretation error

• The true positive CAD marks

• The challenge of false positive CAD marks

• Summary of study results

• Conclusion

Microcalcification Code 

The CAD System searches for clusters of bright spots 

which are suggestive of microcalcification clusters. 

Normal structures at times can satisfy the software's criteria tor patterns 
associated with microcalcifications 

calcified artery clustered or rim 
benign calcifications 

crossing bands 

CAD system : Screen-film mammography 



FFDM mammography screening 

Computer-Aided Detection (CAD) 

Computer Aided Detection (CAD) in Screening 

Mammography 

Perception challenges in screening 

• Complex image interpretation 

• High volume 

• Short viewing tirne 

1 

• Extremely low incidence / prevalence ( 3 - 5 / 1,000 ) 

(retro,pe1:tiw,hmda!oneC,\l)anal)sis!) 

Mammography screening: FFDM double reading 1 - 1 ( missed by both reader) 

Using CAD 

• Reader performs unprompted search of image

• Reader accesses prompts

" Reader revisits original image to check on 

prompted areas 

174 

Why might a reader miss a cancer? 

• Screening: Highly demanding visual task 

S mali, subtle and rare abnormalities 

- Complex and variable background

• Pressures and distractions

- Heavy screening workload

- Sub-optimal viewing conditions

- Interruptions

• Insufficient training or expertise

• Incomplete search of the image ( detection error ) 

Abnormality not seen 

• Classification error ( interpretation error ) 

Abnormality detected but dismissed

How might CAD help? 

• Incomplete search

- attract attention to potentially abnormal

regions

• Classification error

- cause reader to treat dismissed regions with

greater suspicion

Oslo Mammography Screening Program: 

lndependent double-reading FFDM 1 - 1 

( cancer missed by both FFDM reader*) 

( retrospccti>e stnndnlonc CADmial)sis ! ) 

* Cancer detected by both SFM reader ( scorcs 2 - 3 ) 



Oslo Mammography Screening Program: 

SFM: 3-2 FFDM: 1-1 

Histology: DCIS gr. 3, 15 mm 

( relrospedi,e standalom, CADanal)sl� t) 

CAD: Examples 

Screening mammography: 
FFDM independent double reading l - l (missed by both reader) 

llistolog_,: l)('IS grade 3, 18 mm 

( retrospecti>e shmdalone CAOam,l)5is?) 

Oslo Mammography Screening Program: 

FFDM independent double-reading l • l 

Cancer in subsequent round: 
( me and DCIS gr. 3) 

{ rctro,pccti>e ,tnndulone CAD nrml)sis ! ) 
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a) 

Oslo l\l:11nmograph� Sctccning Prngram 

Histology: DCIS gr. 3, 15 mm 

a) Screening mammography: b) 

FFDM independent double reading l - l (missed by bolh reader) 

l.O U0246 

Histology: DCIS gr. 3, 18 mm 

a) Mammography screening: FFDM independent double-reading l . l 

Ali !50940 

Cancer in subsequent round: me and DCIS 



Oslo Mammography Screening Program: c) 

FFDM independent double-reading 1 - I 

Cancer in subsequent round: 
( !DC and DCIS gr. 3) 

Mammography screening: 

FFDM independent double reading 2 - I (true positive score) 
( dismissed at consensus meeting) 

Interval cancer: !DC 17 mm (histology at diagnosis) 

Screening 06/2000: 

(retrospeclheslanda!oneCADanal)sis?) 

lndependent double reading: 
SFM: 2 - I (dismissed at consensus meeting) 
FFDM: 1-1 

Interval cancer 03/2002: !DC 17 mm 

c) 

Retrospective classification of baseline mammograms: Minimal sign � actionable 
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Mammography screening : 

FFDM independent double reading I - I 

GL 100748 

Interval cancer: !DC 20 mm (histology at diagnosis) 

? ? ? ? ? 

Why is the false positive 
marker rale an important 
metric in CAD performance? 

An excessive number 
of false positive marks 
may distract the reader, 
resulting in the true positive 
mark to be ignored 

Typical Example of Calcification False Marker II 

Benign arterial 

calcifications 



Typical Example of Mass False Marker II 

Vessels crossing 

parenchymal 

tissue giving an 

appearance of 

spiculations 

Possible causes offalse marks (mass) 

• Crossing vessels
• Lymph nodes, cysts, fibroadenomas etc.
• Benign fibroglandular tissue
• Scar or scarring tissue

Possible causes of false marks (calcifications) 

• Arterial calcifications
• Fibroglandular crossing structure
• Benign calcifications
• Artifact (powder or deodornnt) etc.

Incremental Incremental 

Study 
Cancer Detection Recall Rate 

withCAD(%) withCAD(%) 

Florence studies* 85/617 (14%) 245/703 (36%) 
Freer 2001 8/41 (19%) 34/344 (10%) 
Helvie 2004 1/10 (10%) 57/487 (12%) 
Gur 2004 4/206 ( 2%) 214/1163 (18%) 
Khoo 2005 2/61 ( 1%) 18/372 ( 6%) 
Birdwell 200s 2/27 ( 7%) 73/887 ( 8%) 
Cupples 2005 17/101 (17%) 164/2100 ( 8%) 
Ko 2006 2/45 ( 4%) 100/602 (17%) 
Morton 2006 8/105 ( 8%) 191/1996 ( 9%) 
Dean 2006 10/104 (10%) 152/590 (26%) 
* Ciatto S 2003 From: Houssami N et al. J Med Imag Radiat Oucol 2009 (modified) 

177 

Benign tissue 

Isolated from 

Primary dense 

tissue that 

happens to 

contain crossing 

structures giving 

an appearance of 

central density 

radiating 

spiculations 

Typical Example of Mass False Marker I 

Putting the false marker rate in the perspective of the 
CAD sensitivity for Oslo I initial screening data * 

93.I 

1.9 
False Markers per case 

Note : Data based on 29 cancer and 97 consecutive normal cases 

in the initial screening round of Oslo I study. 

* Skaanc Pet al : IWDM 2004, Durham NC 

Prospective independent double reading for screen-film (SFM) 
and full-field digital mammography (FFDM) 

and standalone CAD performance *

SFM 64 48 (75) 46 (96) 16 (25) 

FFDM 40 32 (80) 29 (91) 8 (20) 

Ali 104 80 (77) 75 (94) 24 (23) 

Concordant interpretation: True-positive score by both radiologists 

Discordant interpretation: Cancer missed by one reacler 

CAD pos: A true-positive CAD mark on one or both standard views 

15 (94) 

8 (100) 

23 (96) 1 

* Skaane P ct al.: Acta Radiol 2012 (in prcss) 



Mammographic features on the baseline mammograms of 104 screen-detected 
and 29 "actionable" subsequent (15 interval and 14 next screening round) 

cancers and CAD standalone performance * 

Soft tissue density 
Circumscribed mass 20 17 1 1 21 18 (86) 

Spiculated mass 38 36 6 6 44 42 (95) 

Asymmetric density 3 3 4 2 7 5 (71) 

Distortion 2 1 3 3 5 4 (80) 

Subtotal 63 57 14 12 77 69 (90) 

Microcalcifications 
Calcifications alone 31 31 7 7 38 38 (100) 

Calcifications + density 10 10 8 8 18 18 (100) 

Subtotal 41 41 15 15 56 56 (100) 

Tota! 104 98 29 27 133 125 (94) 

CAO +: A true-positivc CAD mark on one or both standard views 

* Skaanc Pet al.: Acta Radio! 2012 (in press) 

Retrospective classification of baseline mammo's and standalone CAD analysis **

Oslo II study fo!law-up study 
Basehnecancers n=105 

Subsequenlcancers n= 109 
5 subseque11t cancers m1ssmg for CAD an�lys1s 

Subsequent cancers far CAD analys1s 
n = 104 

** Skaane Pet al.: 
Acta Radio! 2012 

{inprcss) 

Baselme mammograms 

Normal or Nonspec1f1c m1nimal s1gn 
n=75 

Basetine mammograms 
S1gmflcant mm1rn:>1 "':!., or false negative 

n=29 

(72%) (28%) 

-•il• - -· 
----

* 10 cancers with TP CAD marks dismissed at consensus or FN work-up excluded from analysis 

Additional cancers detectable at baseline se eenin round : 
[(104)+(27-10) / 104] 16% rcl. increase in cancer detection 

lncreased cancer detection rate from 0.43% (104/23.923) to O.SI% (121/23.923) (P--0,13) 

Evaluating CAD: Severa! challenges 

• Impact of CAD on the reader: 

- Training is important 

• Studies performed with inadequate 

training may be unreliable 

- Considerable interobserver variation 

(experienced vs non-expe1ienced breast radiologists) 

• Effect on (to be shown in prospective studies): 

• Sensitivity 

. Specificity 
- Small cancer detection rate 
. Work-flow 

• How to use CAD (for mc's only? / not consensus meetings?) 
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Classification of interval cancers 

Modified retrospective classification of baseline screening films a) 

Categories Screening mx Diagnostic mx 

Negative (normal) Negative 
Pos., neg., or 

not available* 

Minimal signs 
Positive or 

- Non-specific signs** Minimal signs 
not available* 

- Significant signs 

Overlooked (missed) cancer Positive 
Positive or 

not available* 
* lf diagnostic mammograms are not available: Surgical and/or histological report 

** Minimal signs, non-specific: Probably no recall even if correctly prompted by CAD 
(true positive CAD marks misinterpreted as false positives) 

a) - European guidelines; Fourth edition 2006, p. 193 (modified) 
- Skaane Pet al.: Am J Roentgenol AJR 2007; 188: 377-84 

Computer-Aided Detection Evaluation Tria! II (CADET II) 
( Gilbert FJ et al.: N Engl J Med 2008;359: 1675-84) 

Recall rates 3.9 % 3.4 % 

Cancers detected 198/227 (87.2%) 199/227 (87.7%) 

* Prospective tria! in the UK 

p<0.001 

p = 0.89 

National Health Service Breast Screening Programme (NHSBSP) 
* Arbitration used in cases of disagreement for double reading 
* 227 cancers among 28,204 women (overall detection rale of 0.8%) 

Conclusions ( takeaway points ) a) 
CAD: Application 

• Prompting : 

Marks show suspicious lesion , 

i.e., helps detection only ( increased sensitivity ) 

• Classification : 

Marks indicate probability of malignancy , 
i.e., helps clinical decision making ( increased specificity ) 

• Pre • screening : 

- Radiologist looks only at prompted cases / areas 

• Single reading : 

• CAD replaces one radiologist ("second reader") 

• Double reading : 

• Reduce variability / enhance performance / increase workflow 
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Conclusions ( takeaway points) b) 

Potential benefit of CAD 

Missed cancers 

Conclusions ( takeaway points ) 

Computer-Aided Detection (CAD) on Mammography 

• CAD has the potential to increase the cancer detection rate 

in breast cancer screening 

• CAD may be of special value in reading sessions with a

high work-flow (screening environment - batch reading) 

• CAD has the potential to increase cancer detection in

screening programs with independent double reading

• Unknown if ali ( or especially non-dedicated) breast

radiologists will profit from CAD, and to what extent

• Prospective trials in mammography screening should be

encouraged to evaluate the effect of CAD ........... . 

BUT .... Do we need to improve / adjust our current CAD's 

with more attention on specificity (reduced FP's) and 

decision making ("computer-aided DIAGNOSIS) ? 

PERSKA@ous-hf.no 

c)
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Masses 

Architectural distorsions 

Asymmetric densities 

M. Reichel

Screening Reference Team 

Wiesbaden 

Mass vs. Architectural distorsion vs. Asymmetric density 

Finding 
Numberof 

Charakteristics Berandung 
views 

Mass 2 Solid centre konvex 

Architectural 
2 or 1 

No solid 
koncav 

distorsion centre 

Asyrnrnetric 
2 or 1 

partly konvex 

density partly koncav 

Mass 

Structure 

x Definition: Mass -architectural distorsion - asymrnetric density 

x Influence of the density on the breast 

x Risk of malignancy based on the Swedish Two-County-Study 

x 8I-RADS-Classification 

x Case reports 

Mass 

Mass vs. Architectural distorsion vs. Asymmetric density 

Finding 

Mass 

Architectural 

distorsion 

Asyrnrnetric 

density 

Numberof 
views 

2 

2 or 1 

2 or 1 

Charakteristics Berandung 

Solid centre konvex 

No solid 
centre 

koncav 

partly konvex 

partly koncav 



........-
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Architectural distorsion Architectural distorsion 

Mass vs. Architectural distorsion vs. Asymmetric density Asymmetric density 

Finding 
Numberof 

Charakteristics Berandung 
views 

Mass 2 Solid ce ntre konvex 

Architectura l 
2 or 1 

Nosolid 

distorsion centre 
koncav 

·. 

Asymmetric 
2 or 1 

partly konvex 

density partly koncav 

Asymmetrische Verdichtung Asymmetrische Verdichtung 



Asymmetric density 

Detection 

result detection 
Differentia/-
diagnosis 

masses E DD 
Asymmetric 

density 

E OD Architectural 

distorsion 

Mikrover-
E DD kalkungen 

Mammographische Drusenkorperdichte 

Einteilung nach 4 ACR-Typen (ACR = American College of Radiology) 

Typ 1 
lnvolutionsbrust 

Typ 2 
Oberwiegende 

lnvolution 

Typ 3 
Mal>ig dichtes 
DrOsengewebe 

Typ 4 
Sehr dichtes 

DrOsengewebe 

Detection - differential diagnosis 

-i/11",

' . l
... '11' 

.. 

- .. .

"'1ll!lflll!t-..-.. 
© Bever/y Doolitlle 

Mammographische Drusenkorperdichte 

N 
lnvolutionsbrust 

Einteilung nach Wolfe 

P1 
Oberwiegende 

lnvolution 

P2 

Mal>ig dichtes 
DrOsengewebe 

DY 

Sehr dichtes 
Drosengewebe 

Mammographische Drusenkorperdichte 

„Pattern" nach Tabar 

Pattern 1 Pattern II 

Pattern III 

Pattern IV Pattern V 



Influence of the density on the diagnostic 
sensitivity 

Appearance of the typical breast carcinomas 

Distribution of the breast 

carcinomas 

Mammographic appearance of 

malignant histopathologic lesions 

17 % (1481866) 
Spiculated lesions and masses with 
mikrocalcinati 

64 % (552 1866) 
Spiculated lesions and masses without 
microcalcinati 

19 % (1661866) 
Only microcacinati 

Mammographic density 

Influence of the density on the diagnostic sensitivity 

Heterogenitat von 

Mammakarzinomerkrankungen 

l!IIIDliill'dU 

□OCl8
□lmifm'

□'nildlr

o�
CllldlllbJ

□�
□�
IIIQlll!lr 

Mammographic appearance of 

malignant histopathologic lesions 

■ 

17 % (1481866) 
Spiculated lesions and masses with 
mikrocalcinati 

64 % (5521866) 
Spiculated lesions and masses without 
microcalcinati 

19 % (166 / 866) 
Only microcacinati 



Mammographisches Erscheinungsbild 

histologisch maligner Lasionen 

■ 

o 

17% 

Spikulierte Ulsionen und Rundherde mit 
Mikroverkalkungen 

64% 

Spikulierte Lasionen und Rundherde 
ohne Mikroverkalkungen 

19% 

ausschlieBlich Mikrokalk 

Malignant ratio 
round/oval vs. spiculated lesion 

• 
Spiculated 
Malignant carcinomas 
(499/694) 

round / oval 
Malignant carcinomas 
(245/694) 

Malignitatsratio 
runde/ovale vs. spikulierte Lasionen 

• 
Spikulierte
maligne Tumoren
(65%)

Runde / ovale 
maligne Tumoren 
(35%) 

Malignant ratio 

round/oval vs. spiculated lesion 

■
Spiculated
Malignant carcinomas 
(499/694) 

round / oval 
Malignant carcinomas 
(245/694) 

Malignant ratio 

round/oval vs. spiculated lesion 

■
Spikulierte
maligne Tumoren
(499/694)

Runde / ovale 
maligne Tumoren 
(245/694) 

Malignitatsratio 
runde/ovale vs. spikulierte Lasionen 

■
Spikulierte
maligne Tumoren
(65%)

Runde / ovale 
maligne Tumoren 
(35%) 



Malignant ratio of spiculated lesions 

• Malignant
spiculated lesions
(449/484)

Benigne
spiculated lesions
(35/484)

Differer1tial diagnosis of 
$piculated masses 

carcinoma 

postoperative scar 

radia! scar 

fettnecrosis/abscess 

haematoma 



Histology of benigne spiculated lesions 

Radia! scar (30/ 35) 

fettnecrosis (4/ 35) 

Histology of malignant round/ovale lesions 

II, IDC NOS (145/245) 

Medullar (/245) 

Mucinos (17/245) 

lntracystic (13/245) 

tubular (9/245) 

ILC (11/245) 

Other (31/245) 

Histology of benign round/ovale lesions 

Fibroadenomas (35%) 

Fibrocystic change 
(19%) 

Papillomas (18%) 

Abscesse (8%) 

Other (20%) 
Riesenfibroadenome, Phylloidestumoren, 
Foka!e Fibrose, Granularzelltumoren, 
lntramam. LK 

Histology of malignant spiculated lesions 

IDC NOS (290/449) 

ILC (93/449) 

tubular (42/449) 

other (42/449) 

Histologie maligner runder/ovaler Lasionen 

II !DC NOS (59 %) 

Medullar (8%) 

Mucinos (7%) 

lntrazystisch (5%) 

Tubular (4%) 

ILC(4%) 

Sonstige (13%) 

Reporting System 

and Description 



Reporting System B1-RADS™

(1) Masses 

(a) Size 

(b) Shape, margin, density 

(c) Associated calcifications 

(d) Additional findings 

(e) Location 

(f) Description of changes of previous Mx 

Amencan College of Radiology lllustraled 81-RAOS® 3rd ed,t,on, Res ton VA 
Akkred,�ertede�lschaUbersetzungflsche12003 

strahlentransparent 

Upom 
Oizyste 
GaJaktozele 

Description B1-RADS™ 

Shape 

Mammographic density 
B1-RADS™ 

kombiniert 
strahlendurchlassig & 

nicht durchlassig 

Fibrolipoadenom 
lntramamm�rer Lk 

Hamatom 
Galaktozele 

Fibroadenom „
Zyste 

Atherom 
Htlmangklm 
Papil!om 
Warze 

Abszess 

Tat,,pr I Dean Teach,�g Adas of l,•ammography Th,emo 2001 

Papil�res Karzinom 
Moz!ntlses Karz.inom 

oval 

regufar 

/ Karzinom 
Sarkom 

Metastase 
Zyste 

vergr. LK 
Abszess 
Atherom 

' 

/ 

Description B1-RADS™

Shape round oval lobulated irregular 

Margin 
Circum� mikro-

obscured indistinct scribed lobulated 

Density hyperdens isodens hypodens 

Amencan Col!ege of Rad,ology lllustrale d 8I-RADW 3rd ed,t,on. Res�on VA 
Af..kr001�ertedeutsche0bers-etzungF>scher2003 

Description B1-RADS rM

Margins 

spiculated 

circumscribed mikrolobulated obscured 

Upoma 
Oil cyst 

Galaklozale 

indisfinct spikulated 

Mammographic density 
B1-RADS™ 

Ta bar/ Dem, reachtng Atias o/ Mamrncgraphy Th.nme 2001 

Fibroadenoma 
Cyste 

Atharoma 
H�mang_loma 
Papi!!oma 

Wart 
Abscess 

Papillary carc!noma 
Mucioos carcinoma 

Carcinoma 
Sarkoma 

Metastasis 
Cyste 

enlarged LN 
Abscess 

Atheroma 
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• 

SETTING THE STANDARD \VITfI A COMPREIJENSIVE FAMlLY OF PORTS 

• JVlore than 100 port configurations to address your access neecls

• Thirteen clisti'nct port desi'gns

• Catheter material: radiopaque silicone and radt'.opaque ChronoFle:r® polyurethane

• ChronoPlex® po(yurethane catheters etrhibit superior biodurabilit:y and thin wall oj/ers increased
jlow-rate capabilities

• Ninety-eight percent of the top 50 cancerfacilities in the USA use BardPorls

ACCESS SYSTEMS 
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Ac:cess· 
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The Women's Health Company 

C-view:
rekonstrukcija 

mamografske slike 

iz tomosinteze 

bistveno nižja doza 

Tomosinteza: pogled v globino

BRAINTEC d.o.o.

PODJETJE ZA SODOBNE TEHNOLOGIJE 

www.braintec.si 

Cesta Andreja Bitenca 68, 1000 Ljubljana 

Tei: 01 511 35 80, Faks: 01 511 35 81, e: info@braintec.si 
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