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The third issue of our scientific Journal “Mastolo-
gia” is a reality. Everyone knows the difficult finan-
cial situation that Greece is going through. 

In such situations, believe me, the attempt to edit a 
Journal is a difficult achievement. For this reason, from 
the start of my Welcome note of the present issue, I 
would like to address on my behalf but also on behalf 
of all the Members of the Board of Directors of the Hel-
lenic Senologic Society (HSS) our heartiest thanks to all 
Pharmaceutical Companies which, despite the financial 
difficulties, they have remained and remain by our side. 

As we had previously announced, the “19th World Con-
gress on Breast Health Care” took place in May 5-8, 2016, 
in Warsaw, Poland. The Congress had a high scientific lev-
el. At the same time we had the opportunity to discover 
this vibrant city, which is constantly developing, thanks 
to the creativity and the motivation of its inhabitants. 
The Hellenic medical representation returned from War-
saw very satisfied, as the General Assembly of the Seno-
logic International Society (SIS), elected Greece as the 
venue of the 21st World Congress on Breast Health Care 
of the year 2020. This brought enormous satisfaction to 
the Hellenic Senologic Society, giving us courage and en-
ergy to continue to work for the World of Senology, for 
women, the patients and the survivors. 

On  20-23 October, we organized in Thessaloniki, 
the 13th National Congress on Senology with Inter-
national participation. We tried to make an attractive 
and high level scientific program. During the Congress 
the attempt of the new European guidelines regard-
ing screening and diagnosis was presented. Patient ad-
vocacy was also given a place and we encouraged the 
patients to participate in the decision making process. 

During the Congress, as the Hellenic Senologic Society 
is a Society affiliated to the SIS, since its foundation, a 
celebration regarding the 40th anniversary of the SIS 
took place. 

During the month of October, the European month 
against breast cancer, the Hellenic Senologic Socie-
ty offered breast clinical examination and ultrasound 
examination, free of charge,  in several urban plac-
es of Greece. In addition, the same kind of offer was 
given to the Athenian women on the 30th October 
and  1st November,  with the collaboration of the De-
partment of Social Services of the Municipality of 
Athens, at the Kalfopoulio-1st Municipal Infirmary, at 
78, Solonos street in Athens. On the 31st of October, 
at the same place, a voluntary blood donation also 
took  place, and the blood supplies collected were 
offered to the Pediatric Oncology Unit “Marianna V. 
Vardinogiannis- Elpida”.

Ending this editorial message I would like to invite 
you to save the date for  the 11-14 of  June  of 2020, for 
the 21st World Congress on Breast Health Care  of the 
SIS and I hope that God keeps us in good health and 
permits all of us to participate.  

The International family of Senology since  Novem-
ber 8th became poorer, as one of the most important 
colleagues who worked on the breast,  abandoned the 
mundane and migrated to the Lord. The reason, for 
the very well  known breast surgeon from Milan, Italy,  
Professor Umberto Veronesi. Please see the Memorial 
written for him on page 42 in this issue of the Journal.

With my best regards
Lydia Ioannidou-Mouzaka MD, Ph.D

EDITORIAL

Editor in Chief
Ass Pr Lydia  
Ioannidou - Mouzaka

Gynecologist-Surgeon-Senologist , 
National Representative of Greece in 
the European Committee Initiative 
on Breast Cancer, in Guidelines 
Development Group on diagnosis 
and breast screening Representative 
of the Hellenic Medical Association 
in UEMS for the needs of training in 
Breast Cancer surgery, President of 
the Hellenic Senologic Society

Welcome note
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Introduction
Breast cancer is the most common cancer in women with 
over 245,000 cases of invasive carcinoma and over 63,000 
of preinvasive breast cancer diagnosed in the United 
States alone every year 1,2 . The incidence is increasing with 
the 1 in 11 women statistic of 15 years ago, now standing at 
1 in 8 women to be expected to be diagnosed with breast 
cancer by the age of 851. Half (50%) of these carcinomas 
arise in the upper outer quadrant and breast cancer in gen-

eral is more common in the left breast than in the right side. 
Our improved understanding of the molecular pathways 
that drive breast cancer development and progression is 
expected to lead to further improvements in the therapeu-
tic management of breast cancer, especially in specific sub-
groups of breast cancer patients.

Familiar Breast Cancer Incidence
Familial breast cancer is common; 13% of women diagnosed 
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with breast cancer have a family history of one affected 
first degree relative and 1% report multiple affected rela-
tives from their maternal or paternal side of the family3. A 
full quarter (25%) of all familial breast cancers are associat-
ed with the breast cancer susceptibility genes BRCA1 and 
BRCA2 that confer a general lifetime breast cancer risk of 
60-85%3. The presence of these genes also confer a lifetime 
ovarian cancer risk that is calculated to be 20-40% for BRCA1 
carriers and 10-20% for BRCA2 carriers3. Although the BRCA1 
and BRCA2 associated breast carcinomas account for only 
3% of the total breast cancer incidence when all breast car-
cinomas are put together, these tumors account for a large 
burden of morbidity and mortality given the high overall in-
cidence of breast cancer in the population.

Cenes associated  
with familiar breast cancer
It is now understood that the genes that confer risk for 
future development of breast cancer can be divided into 
genes that confer high risk and genes that confer small to 
moderate risk4. Better characterized are the genes that 
confer high risk such as the BRCA1 and BRCA2 genes, the 
p53 gene that is associated with the Li-Fraumeni syndrome, 
the PTEN gene associated with Cowden syndrome and the 
CDH1 gene that is associated with the familial lobular car-
cinoma syndrome4-7. Our knowledge of the genes confer-
ring small to moderate risk is increasing; genes such as the 
ATM, NBS1, RAD50, and PALB2 gene belong in that inter-
mediate category4,8,9. However, based on data from ge-
nome wide association studies (GWAS) it appears that 
most cases of breast cancer are associated with many 
yet unknown genes that by themselves appear to con-
fer only minimal risk, while that risk becomes much higher 
when these genes interact with one another or with other 
known and unknown environmental factors4.

Syndromic breast cancer
Rarely breast cancer develops as part of a more general 
syndrome; the most well known such syndromes are the 
Li-Fraumeni syndrome and the Cowden syndrome. Li-Frau-
meni is a cancer predisposition syndrome with an autoso-
mal dominant inheritance. In half of the cases a mutation 
in the TP53 gene is detected. A number of malignancies 
develop in the affected individuals: breast carcinomas, 

soft-tissue sarcomas, osteosarcomas, leukemias, melano-
mas, colonic carcinomas, pancreatic carcinomas, adrenal 
carcinomas, and brain carcinomas. The breast cancer risk 
is calculated to be about 60%4-6. 

Cowden syndrome has an autosomal dominant inher-
itance as well and the mutated gene is the PTEN. It pre-
sents as a multiple hamartoma syndrome and benign and 
malignant tumors of the thyroid, breast and endometri-
um are common. The breast cancer risk is calculated to be 
about 25-50%4-6. 

BRCA1 and BRCA2 genes  
and breast cancer
The BRCA1 gene, located on chromosome 17q21, was isolat-
ed in 1994. The following year the BRCA2 gene was isolat-
ed; BRCA2 is located on chromosome 13q12-13. The BRCA1 
gene encodes for an 1863 aminoacid zinc finger protein, 
containing nuclear localization signals and a RAD51 bind-
ing protein3. The BRCA2 gene encodes for a 3418 aminoac-
id protein containing 39 aminoacid repeats and is critical 
to binding RAD53. Numerous mutations of these genes 
are identified. Four of these mutations are most common-
ly found in the Askenazi Jewish population of eastern Eu-
ropean decent; these mutations, such as the common 
185delAG, are called founder mutations10. A number of oth-
er high frequency mutations are found in other racial/eth-
nic groups a fact that complicates testing3,11. Methods to 
isolate and detect BRCA1 and BRCA2 genes were patented 
in the US by Myriad Genetics, which was the only compa-
ny allowed to offer BRCA testing in the US for many years. 
The Myriad Genetics patent was invalidated in 2013 by the 
United States Supreme Court mainly due to the concern 
that exclusive patent rights prevented patients from seek-
ing second opinion evaluation and testing of the status of 
their gene mutations12. 

In addition to their association with the development of 
breast carcinomas, BRCA1 mutations are associated with 
development of ovarian, uterine, cervical, peritoneal, pan-
creatic and colonic carcinomas, while BRCA2 mutations are 
associated with the development of breast, ovarian, pan-
creatic, stomach, gallbladder, prostate and male breast 
cancer3.

The mechanism of BRCA1 gene action is now understood 
to involve homologous DNA repair mechanisms; BRCA1 de-
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ficient cells are unable to repair DNA double-strand breaks 
by homologous recombination. In addition, the BRCA1 
gene is involved in numerous other cell functions such as 
the regulation of estrogen (ER) expression, cell prolifera-
tion and chromosomal stability. The end result of BRCA1 
mutations is genomic instability and malignant transfor-
mation3. BRCA2 deficient cells also lack homologous DNA 
repair mechanisms and are unable to repair DNA dou-
ble-strand breaks by homologous recombination. In addi-
tion BRCA2 plays a central role in the regulation of RAD51 
activity. RAD 51 is a highly conserved DNA recombinase in-
volved in the repair of double-strand breaks and arrested 
replicon forks. The end result of BRCA2 mutations is once 
again genomic instability and malignant transformation3.

The pathology of BRCA1 and BRCA2 
associated breast carcinomas
The pathology of BRCA1 associated breast carcinomas is 
distinct. These tumors are usually triple negative, poorly 
differentiated (high grade), invasive carcinomas of ductal 
histology, with high mitotic counts. Areas of necrosis are 
usually present. The tumors are usually circumscribed with 
pushing margins and prominent surrounding lymphocyt-
ic infiltrate, giving these carcinomas “medullary-like” fea-
tures. Of interest, ductal carcinoma-in-situ (DCIS) is usual-
ly scant or completely absent3, 13-15. 

In contrast, BRCA2 tumors do not seem to have any spe-
cial morphologic features and the frequency of estrogen 
(ER) and progesterone (PR) expression, as well as HER2 
amplification is similar to sporadic breast tumors. Thus, 
pathologic features alone are not very helpful in identify-
ing potential BRCA2 carriers3, 14-15. 

The Molecular Biology and 
Biomarkers of BRCA1 and BRCA2 
Associated Breast Carcinomas
The molecular biology and biomarker expression of BRCA1 
and BRCA2 associated tumors are becoming better under-
stood. The majority (63-90%) of BRCA1 associated breast 
carcinomas are ER and PR negative. Even when only poor-
ly differentiated (high grade) carcinomas are evaluated, 
BRCA1 associated carcinomas are 4-5x more likely to be ER 
negative than sporadic tumors3,16-18. Lakhani and associates 
reported that, in their series, 90% of BRCA1 associated tu-
mors were ER-negative and 79% were PR-negative (versus 
35% and 41% of their sporadic breast carcinoma controls). 
Other ER-associated gene expression such as bcl-2 and cy-

clin D1 are also negative. HER2 is overwhelmingly negative; 
only 0-3.7% of BRCA1 associated breast tumors are report-
ed to be positive. Thus, the vast majority of BRCA1 associ-
ated carcinomas are triple negative and specifically of the 
basal phenotype, since they usually express markers of 
basal/myoepithelial origin such as cytokeratin CK5/6, CK5, 
CK14 and EGFR as well as p27 and cyclin E1. Expression of 
p53 is reported in 37-77% of BRCA1 associated carcinomas 
compared to about 20% of breast sporadic tumors; of inter-
est, the distribution of p53 mutations in BRCA1 associated 
carcinomas is different than those in sporadic breast tum-
ors3,16-18. C-myc expression is seen in 20% of the BRCA1 asso-
ciated breast carcinomas. In contrast, c-myc expression is 
much more common in BRCA2 associated breast carcino-
ma (>60%); these tumors also overexpress the cell cycle 
proteins cyclin D1, CDK1, CDK2 and CDK43,16-18.

The Basal Subtype of Breast 
Carcinomas
In the last 15 years, our classic understanding of the histo-
logic subtypes of breast cancer was expanded to include 
the molecular classification of breast carcinomas. C. Per-
ou and collaborators in their seminal work in the journal 
Nature in 2000, described what they called “the molec-
ular portraits of human breast tumours”19. These investi-
gators used recently developed techniques that examine 
DNA, RNA and proteins in a global way instead of a gene 
at a time. This analysis provided the framework for the 
new, molecular classification of breast carcinomas based 
on gene profiling as follows: Luminal A subtype consist-
ing of ER-positive/HER2-negative breast carcinomas, com-
prising 40-55%, Luminal B subtype consisting of ER-posi-
tive/mostly HER2-positive breast carcinomas, comprising 
15-20%, HER2-positive subtype consisting of ER-negative / 
HER2-positive breast carcinomas, comprising 7-12%, and the 
newly described basal subtype consisting of ER-negative/
PR-negative/HER2-negative (triple negative) breast carci-
nomas, comprising 13-25% of all breast tumors and express-
ing basal/myoepithelial type keratins19-21.

The basal subtype of breast carcinomas is usually seen in 
young, premenopausal patients; the average age at pres-
entation is 47 years. It is also more common among Afri-
can-American and Hispanic women. It is characterized 
by rapid clinical growth and is over-represented among 
“interval” breast cancers, meaning breast carcinomas 
that appear suddenly and grow quickly between mam-
mographic screenings. These tumors are aggressive with 

R E V I E W
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higher rates of recurrence (often in the first few years af-
ter diagnosis), higher rates of distant metastatic disease 
and higher overall mortality rates. Of interest, these tu-
mors display distinct pattern of metastatic spread usual-
ly to the brain or lungs instead of lymph nodes or bone22-27.

Histologically most of breast carcinomas of the basal 
subtype are invasive ductal carcinomas (68-86%) of large 
size and high histologic grade; 75-100% are poorly differen-
tiated grade III tumors. Areas of geographic necrosis are 
usually present. The tumors are usually circumscribed with 
pushing margins and prominent surrounding lymphocyt-
ic infiltrate. When they are associated with DCIS, the DCIS 
is of high nuclear grade and of basal subtype. By defini-
tion these tumors exhibit positivity for basal /myoepithelial 
keratins such as cytokeratin CK5/6, CK5, CK14 and EGFR 22-31.

The Possible BRCA1 Connection of the 
Basal Subtype of Breast Carcinomas
A number of preclinical studies and clinical observations 
have raised the intriguing possibility that BRCA1 associat-
ed breast carcinomas and basal breast carcinomas share 
many molecular aberrations, especially those related 
to defects in DNA repair mechanisms32, 33. These reports 
raised the intriguing possibility that both types of tum-
ors may respond to similar novel therapeutic interven-
tions. More specifically, mouse models with BRCA1-de-
ficient mammary glands develop mammary carcinomas 

with histologic and immunohistochemical characteristics 
similar to those of human breast carcinomas of the basal 
subtype. Furthermore, although BRCA1 gene mutations 
are rare in sporadic breast cancers, BRCA1 mRNA and pro-
tein levels are preferentially downregulated in the basal 
subtype of breast carcinomas34. In this subtype the BRCA1 
pathway dysfunction seems to be mediated through epi-
genetic silencing of the BRCA1 promoter or by up-regula-
tion of ID4, a BRCA1 negative regulator of function35. On 
the clinical side, many of the breast tumors that arise in 
patients with BRCA1 mutations have similar pathologic 
characteristics, gene expression profile and genomic ab-
errations with the basal subtype of breast carcinomas. 
Of interest, in addition to the primary tumor character-
istics, even the metastatic pathways of spread are simi-
lar, with both types of tumors preferentially metastasiz-
ing to the brain32, 33.

The Use of Pathologic Features  
to Guide BRCA1 Testing
A number of risk assessment models are currently 
used for early identification of possible breast cancer 
mutation carriers, but these models are not very spe-
cific nor very accurate. Given the distinct pathologic 
features of the BRCA1 associated carcinomas, the pos-
sibility of using pathologic and immunohistological fea-
tures in  improving risk estimation algorithms for BRCA 

Image. Invasive poorly differentiated ductal carcinoma (grade 3), ER-negative/ PR-negative/ HER 2-negative, exhibiting EGFR and strong 
CK5/6 positivity (triple negative, basal subtype, BRCA1 associated breast carcinoma) 

H-E ER PR

EGFRHER2 CK 5/6

Pathologic Features and Molecular Characteristics  
of BRCA Associated Breast Cancer
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status testing and screening was raised36-38. While ini-
tial such efforts with small numbers of BRCA1 carriers 
were disappointing39, a number of other studies with 
larger sample sizes were very encouraging. Specifical-
ly, in a univariate analysis of 292 invasive breast carci-
nomas diagnosed in Ashkenazi Jewish patients, cy-
tokeratin 5/6 expression was associated with BRCA1 
mutations (odds ratio: 9)40. In addition, Lakhani and col-
laborators from the International Breast Cancer Link-
age Consortium reported that, in multivariate analysis 
expression of cytokeratin 5/6 and 14 and ER negativity 
were significant predictors of BRCA1 status, although 
no association with BRCA2 status was seen17. Further-
more, incorporation of pathology results was reported 
to improve the probability of detecting BRCA1 mutations 
in an analysis of 207 families using the BRCAPRO mod-
el 41. Finally, the Consortium of Investigators of Mod-
ifiers of BRCA1/2 (CIMBA) after analyzing 4,325 BRCA1 
and 2,568 BRCA2 mutation carriers reported that patho-
logic characteristics of BRCA1 breast tumors were use-
ful in improving risk prediction algorithms and inform-
ing clinical strategies for screening and prophylaxis16.

Novel Targeted Treatment for BRCA1 
and BRCA2 Associated Breast 
Carcinomas
The understanding of the role of BRCA1 and BRCA2 genes 
in DNA repair by homologous recombination, raises the 
possibility of novel targeted therapies in BRCA1 and BRCA2 
associated breast carcinomas. Some of the most promis-
ing ways of tailored treatment include:
1.	 Use of DNA cross-linking agents such as mitomycin-C 

and platinum based drugs to cause damage that in the 

absence of reliable repair results in apoptosis, and 
2.	 Use of inhibitors of the poly-ADP ribose polymerase 

(PARP) enzyme. 
PARP inhibitors result in apoptosis by blocking the ad-

ditional repair mechanisms, such as base excision repair 
and single strand break repair, that become important 
when homologous recombination repair is defective, as 
is the case in BRCA1 and BRCA2 breast tumors42-46. The re-
sults of clinical trials evaluating the role of such agents 
in sporadic triple negative breast carcinomas of the ba-
sal subtype are awaited with intense interest, especially 
since early results are encouraging47-50.

Conclusion
A number of high penetrance susceptibility genes, such 
as BRCA1 and BRCA2, as well as many other moderate 
and low penetrance genes play a central role in the de-
velopment of familial breast cancer. BRCA1 associated 
breast tumors have a distinct histology; they are often 
high grade invasive ductal carcinomas with a basal phe-
notype; these distinct pathologic parameters could be 
incorporated into risk assessment models resulting in 
improved detection of mutation carrier status. Our ex-
panding understanding of the role of BRCA1 and BRCA2 
genes in DNA repair and identification of new molecu-
lar targets for tailored treatment are currently exploit-
ed for the development of novel therapeutic strategies 
for improved management of these aggressive tumors 
that usually affect young women.
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The association of breast cancer and pregnancy, defined as breast cancer that occurs during pregnancy 
and up to 1 year after delivery is expected to increase as more women delay childbearing over the age 
of 30. A better understanding of breast oncogenesis helps explain the dual epidemiological effect of 
pregnancy on the risk of breast cancer: Firstly, the risk of breast cancer increases transiently after 
delivery, but then falls after 15 years. Breast cancer diagnosed during pregnancy is a stressful situation for 
the patient, her family as well as for the medical team. Although the different clinical breast examinations 
are not contraindicated, delay in diagnosis may often be noticed: A later stage of disease at diagnosis 
with nodal involvement in about 70 % of cases. The management of this clinical situation should be 
conformed as closely as possible to standardized approach for non-pregnant women. Most treatments 
indicated for the management of a localised breast cancer are not contraindicated, except breast 
radiotherapy. The termination of pregnancy is not justified by the diagnosis of cancer as it does not 
improve prognosis. 

The management of breast cancer during the 2nd and 3rd trimesters of pregnancy should be conformed 
as closely as possible to standard protocols including surgery without sentinel node procedure as first-
line treatment, and anthracycline-based chemotherapy which appears to be relatively safe for the 
mother and the fetus according to data currently available. The use of taxanes and targeted therapies 
is not recommended during pregnancy given the limited data available and the need for further study. 
Chemotherapy is not used and contraindicated during the first trimester. As result, treatment may 
be delayed if pregnancy is maintained. If breast-conserving surgery is a possible option, it should be 
performed immediately. The date of delivery depends on when cancer has been diagnosed and should 
be planned after the 35th week of gestation in most cases. It should be discussed with the oncologist 
and the obstetrician to minimize the risks of harm to mother and fetus. Radiotherapy and hormonal 
therapy should be delayed until after delivery.

A B S T R A C T
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All women should be encouraged to practise 
breast self-examination during pregnancy and 
lactation as 90% breast cancers are diagnosed 

this way19. Breast ultrasound should be the first line im-
aging procedure for the diagnosis of PABC. It can be per-
formed during all trimesters of pregnancy without risks 
for the mother and fetus. If cancer is diagnosed, the use 
of a bilateral one-view mammography to rule out mi-
cro-calcifications should be discussed. The density of 
mammary glands in pregnant women reduces the sen-
sitivity of mammography 18, 21. Mammography (digital if 
possible) does not seem to be less sensitive or less spe-
cific during lactation 22, 23.

Mammography should be performed with adequate 
abdominal shielding. Consequently, it is not contraindi-
cated in pregnant or lactating women, but, contrarily to 
non-pregnant patients, it should not be used as first-line 
imaging procedure. If a multifocal tumor is suspected 
during conventional imaging procedure, MRI can be con-
sidered before choosing neo-adjuvant chemotherapy or 
surgery. However, it should not be systematically recom-
mended. According to the recommendations of the Eu-
ropean Society of Urogenital Radiology, MRI with gad-
olinium injection can be considered. No effect has been 
recorded after the administration of gadolinium-based 
contrast media during pregnancy20.

Definition: Gestational breast cancer (or pregnancy-associated breast cancer) is defined as breast cancer 
that is diagnosed during pregnancy, in the first postpartum year, or any time during lactation. Gestational 
breast cancer presents a challenging clinical situation, since the welfare of both the mother and the 
fetus must be taken into account. There are limited prospective data about diagnosis, treatment, and 
outcome of breast cancer during pregnancy.
Epidimiology: Breast cancer is one of the most common cancers in nonpregnant and pregnant women1. 
Up to 20 percent of breast cancers in women under age 30 are pregnancy-associated, but fewer than 
5 percent of breast cancers diagnosed in women under age 50 are detected during pregnancy or in 
the postpartum period2, 3. Pregnancy-associated or gestational breast cancer is a relatively uncommon 
event. The incidence of pregnancy-associated breast cancer (for the prenatal to postpartum period) 
is approximately 15 to 35 per 100,000 deliveries, with fewer breast cancer cases diagnosed during 
pregnancy than during the first postpartum year4 - 7. The incidence of pregnancy-associated breast cancer 
appears to be increasing as more women delay childbearing6, 8. Women with a genetic predisposition 
to breast cancer may be overrepresented among pregnant women with cancer, although the available 
evidence is limited9 - 11. In women who inherit BRCA2 (but not BRCA1) mutations, the protective effect of 
multiparity on breast cancer risk may be lost12.
Diagnosis: The clinical diagnosis of breast cancer is difficult during pregnancy or breast feeding firstly 
because of the physiological changes occurring to the breast (increased breast density, hypervascularity, 
engorgement) and also because it is rarely considered by the physician or even by the patient herself 13. 
Any suspicious signs including a painless lump, a cutaneous lesion or a unique duct bleeding or discharge 
which may occur infrequently should lead to the diagnosis of breast cancer. In retrospective case series, 
a painless mass is a complaint made by 82 to 95% of women presenting with breast cancer14, 15. Clark 
reported that bilateral tumors occurred in 4,6 % of cases, and multifocal tumors have also been frequently 
reported16. However, the incidence of inflammatory tumors is not higher (1,5 to 4%). Finally, axillary 
lymphadenopathies which may often be taken for accessory mammary glands, may lead to the diagnosis 
of breast cancer17. The diagnostic delay varies from 2 to 15 months. As a result, the risk of advanced-stage 
disease is 2.5 higher in PABC patients (40% of PABC) as compared to non-pregnant patients18.

KEYWORDS: breast infections; non-lactating; mastitis
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Treatment
In general, pregnant women with breast cancer should 
be treated according to guidelines for non-pregnant pa-
tients, with some modifications to protect the fetus. How-
ever, the treatment should be approached with curative 
intent. Therefore, treatment of gestational breast cancer 
should not be unnecessarily delayed because of pregnan-
cy. Informed consent is a critical component of choosing 
appropriate therapy. Treatment should be considered af-
ter obtaining histological results. Fine needle aspiration 
biopsy can be performed even though it is associated 
with risks of false-positive and false-negative results 24, 25. 
Indeed, some authors reported technical difficulties and 
sampling errors because of the frequency of lobular hy-
perplasia with a possible hypertrophy of the nucleolus and 
absence of size regularity26. The distribution of hyperpro-
liferative cells of breast tissue may lead to falsepositives. 
A core-needle biopsy is required as this technique can di-
agnose lesions with high sensitivity and specificity (90%). It 
should at least be performed under ultrasound guidance if 
a palpable mass is present, which may increase the sensi-
tivity of the procedure. Although pregnancy termination 
may be considered during treatment planning, pregnancy 
termination has not been demonstrated to improve out-
comes in gestational breast cancer. Stopping breastfeed-
ing beforehand can reduce the risks of hematoma and 
milk fistula. Imaging procedures, core-needle or stereo-
tactic biopsies are not contraindicated during pregnan-
cy or breast feeding. Importantly, all patients with ges-
tational breast cancer should be evaluated for distant 
metastatic disease according to guidelines in non-preg-
nant patients with breast cancer. In order to protect the 
fetus, this can be attenuated to include: chest radiograph 
with fetal shielding, ultrasound of the liver, and magnet-
ic resonance imaging (MRI) of the spine without contrast 
to evaluate for bone metastases 27, 28. A complete assess-
ment of PABC should include a chest X-ray (with abdomi-
nal lead shielding) and an abdomino-pelvic ultrasound. Ac-
cording to the European Association of Nuclear Medicine, 
a bone scan should be considered with regard to the po-
tential benefits and risks to the mother and fetus. It expos-
es the fetus to only low doses (uterus dose: 0, 0063 mGy, 
dose for a fetus at 8 weeks gestation: 0, 0046 mGy, dose 
for a fetus at 18 weeks gestation: 0, 0026 mGy). It can be 
performed after delivery and is only recommended dur-
ing pregnancy to exclude a suspicion of bone metastases, 
which may alter the treatment.

Most PABC are invasive ductal carcinomas 29. Other his-
tological forms have been diagnosed infrequently in preg-
nant and non-pregnant women. Histopathologic charac-
teristics of PABC are reported in table 1. Most PABC are 
high grade and do not express hormone receptors. Am-
plification and/or over expression of HER2 are present in 
almost 40% of cases. Pregnancy-associated breast cancers 
are generally highly invasive cancers. The frequency of ax-
illary node metastases seems higher in PABC. Figures re-
ported in the literature vary from 47 % to 89 % 30.The wide-
spread use of neo-adjuvant chemotherapy, responsible 
for axillary down staging takes us back to former series to 
know the node involvemen rate. During pregnancy, some 
specific conditions including lactating adenoma and gigan-
tomastia do not generally pose any problems in terms of 
differential diagnosis. 
Several specific questions should be discussed with the 
surgeon including the possibility of a breast-conserving 
surgery and consequently radiotherapy, as well as the sen-
tinel lymph node biopsy.

Surgery for breast cancer is generally safe in pregnancy. 
Other treatments for breast cancer, such as chemother-
apy, hormone therapy, targeted therapy, and radiation 
can harm the fetus if given during pregnancy. Although 
chemotherapy seems to be safe for the fetus if given later 
in pregnancy, it isn’t safe early on. If a woman has breast 
cancer in early pregnancy and needs chemotherapy right 
away, she may be asked to think about ending the preg-
nancy. For some breast cancers, such as inflammato-
ry breast cancer, a delay in treatment would likely harm 
the patient. Surgery to remove the cancer in the breast 
and nearby lymph nodes is generally safe in pregnancy. 
This is a major part of treatment for any woman with ear-
ly breast cancer, including women who are pregnant. For 
many cancers, either removing the entire breast (mastec-
tomy) or just the part containing the cancer (breast-con-
serving surgery - BCS) is an option. Mastectomy is used 
more often for pregnant women with breast cancer be-
cause women who have breast-conserving surgery need 
radiation therapy afterward. Pregnancy has long been 
considered an absolute contraindication to breast-con-
servation. It is no longer true although the following res-
ervations have to be made. As a result of delayed diag-
nosis, pregnant women tend to have significantly more 
advanced disease than non-pregnant women. Mastecto-
my may be the preferred option in such context. Surgery 
is often more complex because of increased vascularity 
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of the breast during pregnancy. A meticulous haemosta-
sis is required 9. In addition, as the median maternal age 
of women with PABC is 34 years, the decision for a con-
servative treatment should be taken with regard to the 
high rate of local recurrences noted in this age group and 
the risk of multifocal disease. A thorough bilateral preop-
erative imaging is essential. The use of MRI has been dis-
cussed earlier. Only minimal oncoplastic surgery may be 
considered during pregnancy because of increased vascu-
larity. Immediate breast reconstruction doesn’t also make 
a lot of sense as it is difficult to achieve symmetry with the 
contralateral breast which continues to change as preg-
nancy advances. There is only limited data on the safety 
of sentinel node procedure in pregnant patients. Even if 
the procedure is technically possible, this prevalence con-
firms that pregnant patients should not currently under-
go a sentinel node biopsy. However, the Sentinel Lymph 
Node procedure could be punctually considered during 
pregnancy following multidisciplinary decision-making to 
treat very small tumors or extended in situ carcinomas.

Radiation can be safely used after delivery. However, it 
exposes the fetus to considerable risks during pregnan-
cy. No anomaly was reported for embryo exposure to ra-
diation doses of less than 300mGy (0.3Gy). The American 
Academy of Paediatrics and the American College of Ra-
diology do not recommend the termination of pregnancy 
if the fetus has been exposed to less than 5cgrays (0.05 
Gy) 31, 32, but most authors do not consider it if the fetus 
has been exposed to less than 0.1Gy. There are several 
case reports of normal children born after their mothers 
had received breast radiation therapy 27 - 29.The fetal dos-
es ranged from 0,039 Gy to 0,18 Gy. The use of lead blocks 
reduced the dose the fetus was exposed to. Without us-
ing any lead blocks, the fetus would have been exposed 
to 0, 28 Gy. Breast and other radiation therapies may be 
considered during pregnancy, but the dosimetry should 
be adapted accordingly by specialist teams.

Chemotherapy
There is a paucity of information on the use of chemother-
apy during pregnancy and its long-term effects. Patients 
should be clearly informed about these limits before mak-
ing a decision concerning treatment strategy and the de-
velopment of pregnancy. Cytotoxic chemotherapy causes 
genetic damage in exposed somatic cells including chromo-
somal breaks, translocations, deletions, gene mutations, 
aneuploidies and cell cycle disruptions 33, 34. Cell culture and 

animal data regarding the carcinogenic, teratogenic and 
mutagenic effects of chemotherapy on embryonic and pla-
centa cells are not reassuring. Chemotherapy can start after 
the 1st trimester has been completed, at 14 weeks. A stand-
ardized protocol with anthracyclines (up to 100 mg/m² but 
50 mg/m² in most studies) may be prescribed without any 
significant risks to the mother and fetus. However, two im-
portant elements should be considered:

 �Anthracycline 50 mg/m² dose is not optimal , particular-
ly in node-positive patients 35.
 �Randomized trials showed that the combination of tax-
anes and anthracyclines increased survival rate in these 
patients36, 37.However, given the limited data available, 
their use is not recommended as first line treatment.

No pharmacodynamic study on the use of cytotoxic drugs 
in pregnant women is available. Experts recommend29 to 
use the same cytotoxic doses as in non-pregnant patients 
with breast cancer. It may be recommended to use Epiru-
bicin 100mg/m² per cycle dose. 

The date of delivery should be planned according to the 
date when cancer was diagnosed. If diagnosis of PABC is 
made after 18 weeks, delivery should be planned after 35 
weeks, and preferably beyond 37 weeks. It is recommend-
ed that delivery occurs 2 to 3 weeks after the last cycle of 
chemotherapy so as to minimize the risk of maternal and 
fetal neutropenia38. If PABC is diagnosed before 18 weeks, 
delivery should be induced after 35 weeks if possible (or 
even earlier if cancer was diagnosed earlier in pregnan-
cy) so as to minimize complementary therapy delay (tax-
anes, radiotherapy).

Hormone therapy
Should not be used during pregnancy because it can af-
fect the fetus. It should be delayed until after the wom-
an has given birth.

Targeted therapy
Drugs that target HER2, like trastuzumab (Herceptin®), 
pertuzumab (Perjeta®), ado-trastuzumab emtansine 
(Kadcyla™) and lapatinib (Tykerb®), are an important 
part of the treatment of HER2-positive breast cancers 
in women who aren’t pregnant. Trastuzumab is used as 
a part of adjuvant treatment after surgery, pertuzumab 
can be used with trastuzumab before surgery, and all of 
these drugs can be useful in treating advanced cancer. 
But based on animal studies and reports of women who 
were treated during pregnancy, none of these drugs are 
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considered safe for the fetus if taken during pregnancy. 
Everolimus (Afinitor®) and bevacizumab (Avastin®) are 
also targeted drugs that can be used to treat advanced 
breast cancer. Again, neither of these drugs is safe to use 
during pregnancy.

In most cases, timing of delivery should be planned. 
Three weeks after the last cycle of chemotherapy, and 
depending on the obstetric conditions, the patient may 
have her labor induced or wait for the maturation of the 
fetus. Timing may be shorter if she is treated with week-
ly paclitaxel. Chemotherapy may start again at 10 days 
post-partum. There is no information to assert that syn-
tocinon or bromocriptine is contraindicated in women 
with breast cancer as these molecules have an anti-pro-
liferative effect 39, 40. The contraceptive device to be rec-
ommended is the copper IUD which should be fitted ap-
proximately 6 weeks after delivery.

Survival rates after breast cancer during pregnancy
Pregnancy can make it harder to find, diagnose, and treat 
breast cancer. Most studies have found that the outcomes 
among pregnant and non-pregnant women with breast 
cancer are about the same for cancers found at the same 
stage, but not all studies agree. A 2013 study looked at 
more than 300 women diagnosed during pregnancy. Dur-
ing the 5-year follow-up, researchers reported comparable 
survival in women at the same stage whose breast cancer 
was found when they weren’t pregnant. Disease-free sur-
vival tended to be slightly shorter in the pregnant women. 
Most studies have found no difference in prognosis, and 
the prognosis of women with PABC is believed to be sim-
ilar to that in non-pregnant patients of the same age and 
stage of disease 9, 29, 41. The part linked to pregnancy seems 
very small and the amount of unfortunate elements may 
increase and alter prognosis: Young age, high grade, ab-
sence of hormonal receptors, diagnosis delay and absence 
of standardized therapy. A strict follow up is essential al-
though no specific recommendations related to PABC may 
be set up. An individual follow-up plan should be carried 
out during the interdisciplinary team meeting (ITM).

Conclusion 
Breast cancer associated with pregnancy is a rare clin-
ical situation, but its prevalence keeps on increasing. 
The clinical diagnosis may often be delayed and difficult. 
Breast cancers with node involvement seem to be more 
frequent in pregnant women than in non-pregnant pa-
tients. Additional examinations including ultrasound, 
mammography and biopsy can be considered without 
any risks for the fetus. The treatment should conform 
as closely as possible to protocols for non-pregnant pa-
tients. Nonetheless, decisions and therapeutic sequenc-
es should be considered according to the gestation-
al age, stage of disease and preferences of the patient 
during a multidisciplinary meeting involving gynaecolo-
gists, obstetricians, radiologists, oncologists and paedi-
atricians. Breast-conserving surgery can be performed 
during pregnancy, but radiation therapy should be post-
poned until after delivery. Sentinel lymph node proce-
dure is not recommended considering the only few cas-
es reported so far. Hormonal or targeted therapy is not 
possible during pregnancy or breast feeding. FAC 50/FEC 
100 chemotherapy can be prescribed after 14weeks, if 
the tumour in not operable or not accessible for a con-
servative treatment, or in an adjuvant situation. The use 
of taxanes or targeted therapies is not recommended as 
routine treatment so far. The administration of taxanes, 
platinum agents or navelbine may be considered as a sec-
ond treatment option, if anthracycline-based chemo-
therapy fails. The creation of a national pilot site as well 
as a specific registry may ultimately help in finding the 
optimal method to manage cancer during pregnancy. It 
is absolutely essential that patients and her partners ob-
tain honest and accurate information on the potential 
benefits and risks of the different treatment options be-
fore the final common decision making approved during 
the multidisciplinary meeting.
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Definition
The term chronic mastitis describes inflammatory lesions 
of the breast tissue that occur unrelated to pregnancy 
or breastfeeding. When the situation and symptoms fre-
quently appear then mastitis is called recurrent.

Under the surface of the nipple, the lactiferous ducts 
are expanded and they are forming the lactiferous sinus-
es who act like milk tanks during breastfeeding. When the 
inner layer of the lactiferous duct suffers epidermalization, 
the production of keratin could lead to ductal obstruction 
and the formation of an abscess. That explains the high 
rates (39-50%), of breast abscesses in patients treated with 
incision and drainage.

The recurrent mastitis, that is the result of non-breast-
feeding is divided into two categories: Central or peri-
areοlar and peripheral. The first category is essentially 
an active inflammation around non-dilatated lactiferous 
ducts, a pathological entity called periductal mastitis. Sub-
areolar abscess is a subcutaneous abscess of the breast 
tissue beneath the areola of the nipple. It is also called 

Zuska’s disease (only nonpuerperal case) and it is a fren-
quently aseptic inflammation and has been associated 
with squamous metaplasia of lactiferous ducts. 90% of 
cases are smokers, however οnly a very small fraction of 
smokers appear to develop this lesion. It has been specu-
lated that either the direct toxic effect or hormonal chang-
es related to smoking could cause squamous metaplasia 
of lactiferous ducts. It is not well established whether the 
lesion regresses after smoking cessation. The second cat-
egory is less frequent and it is associated with an underly-
ing pathological condition like Diabetes Mellitus, chronic 
illness, HIV-infection, Rheumatoid Arthritis, steroid thera-
py, granulomatous mastitis etc. Mastitis can also be caused 
by direct trauma to the breast tissue (for example during 
sport activities or due to seat belt), or after nipple piercing.

Causes
Infectious pathogens commonly associated with chronic 
mastitis are: Staphylococcus Aureus and Streptococci. In 
the case of periductal mastitis, the most frequent cause 
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is Staphylococcus Aureus. Streptococci, Staphylococcus 
Epidermalis, Enterococci, Peptostreptococci and Entero-
bacterie such as Escherichia Coli and Salmonella are less 
often causes.

Diagnosis
The diagnosis of mastitis can usually be based on physical 
examination. The signs and symptoms of the contition are:

 Breast tenderness or warmth
 General fatigue
 Breast swelling
 Pain or a burning sensation
 Skin redness
 Nipple retraction
 Fever.

However if it is not certain whether the mass is an abscess 
or a tumor, a breast ultrasound should be performed. The 
ultrasound provides a clear image of the breast tissue and 
may be helpfull in distinguishing between simple mastitis, 
abscess and it’s depth or breast cancer.

The microbiological cultures are needed in order to 
determinate the type of the microorganism which is 
causing the infection and also can be helpfull in decid-
ing the specific antibiotics which will be used. These cul-
tures should be taken from the abscess or from the nip-
ple discharge.

Mammograms, breast biopsies or/and cytological ex-
amination can be used to exclude the possibility of a rare 
and very serious type of breast cancer called inflammato-

ry breast cancer. It’s symptoms are similar to mastitis. It 
must be noted that this type is the most aggressive type 
of breast cancer with the highest mortality rate.

Treatment
The treatment is divided in two categories depending on 
the form of inflammation.
A. In cases of acute inflammation and abscesses below 
3cm in diameter, the treatment is with antibiotics. The 
most common used antibiotics are:         

 �Clindamycin (600mg i.v. or 300mg /6h per os) for 14 
days or
 �Amoxicillin with clavulanic acid (375mg/8h) plus Clar-
ithromycin 500mg/12h for 14 days and Metronidazole 
500mg/8h for 10 days.
However it is quite often the disease to reappear after 

the end of the antibiotic treatment. In these cases we 
should proceed with the excision of the affected tissue 
along with the lactiferous ducts and chronic abdcesses.
B. In cases of subareolar abscess or abscesses with a di-
ameter above 3cm , the first step is the incision and drain-
age followed by antibiotics treatment. Unfortunately it 
is often and in this category the situation to recur, espe-
cially in smokers. As a result the final solution is a radi-
cal or circumareolar incision or preventive mastectomy.
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Introduction 

Identification of breast microcalcifications, differential 
diagnosis and proper management, are of great im-
portance for the appropriate treatment of subclinical 

cases of breast cancers. In 1913, a German surgeon, Sol-
omon, mentioned the presence of microcalcifications in 
a mammography after mastectomy. In 1949 Ledorgne, 
an Uruguayan radiologist mentioned that the presence 
of microcalcifications might be the only mammographic 
indication for cancer.

Calcifications are a quite frequent finding in mammog-
raphies and could be depicted in nearly 85% of them. The 
frequency of depiction increases with age. They could be 
consisted of phosphate calcium or calcium oxale depos-
its. Microcalcifications can be perfectly depicted in mam-

mographies even if they are as small as 50μm. Calcium 
absorbs radiation and as a result, white, light spots are 
created and furthermore absorbs radiation more than 
the parenchyma of the breast (even more than the dense 
parenchyma).

The identification of microcalcifications of the breast, 
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Speculated or Round Masses with-
out Calcifications 

64%

Calcifications only 19%

Speculated or Round Masses  
with Calcifications

17%
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that are depicted in a mammography, is one of the most 
important processes, since a vast percentage of subclin-
ical cancers (35-40%) occurs with microcalcifications as 
the only manifestation (Table 1). 

Calcifications can present as the only sign of a cancer 
or can be together with a mass or an asymmetric densi-
ty (Image 1) Moreover, the identification, the differen-
tial diagnosis and the management of calcifications are 
of great importance so that neither would a malignancy 
de unidentified nor would a patient undergo unneces-
sary biopsies and recalls. 

When suspicious calcifications are depicted in a mam-
mography, magnification should be applied in two views 
with a 90o angle difference , where existing calcifications 
are better depicted and there is the possibility for oth-
ers to be identified that cannot be with the single views 
(Image 2).

Formation of calcifications
Calcifications could be formed:

 �Intraductal, where they take the shape of the duct. 
They are deposits of calcium on debris or in secre-

Image 1. A. Calcifications only.  B. Mass with Calcifications

Image 2. 

A. Mammographic 

View 

B. Magnification View

A B

A

B
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tions within ducts. The unequal decalcification of 
these materials has as a result the shattered like de-
piction and the irregular outline of these calcifica-
tions, which are linear, branch or punctate (Image 
3).

 �In the terminal lodular units (TDLU), where they are 
formed. This has as a result consistent, homogeneous 
and well defined calcifications that could be spot like, 
punctate or crashed-stone. If the TDLU augment (like 
in cystic hyperplasia), cavities are filled with Milk of Cal-
cium. If there is enough fibrosis in the surrounding stro-
ma (like in sclerosing adenosis) calcifications are small-
er and less consistent (Image 4).
 �Out of the parenchyma, like the vascular wall, the back-
ing stroma of the breast, the skin and in or around mass 
lesions (cysts or oil cysts).

Analysis of calcifications
Analysis of calcifications could be obtained by taking in 
to consideration the morphology, size, number, distribu-
tion, density, stability.

Based on morphology
 Punctate (malignancy percentage 20%, usually Grade I)
 Spotlike (malignancy percentage 47%, usually Grade I) 
 �Crashed stone (malignancy percentage 61%, usually 
Grade II)
 �Serpendicular (malignancy percentage 96%, usually 
Grade III)  (Image 5).
When various types of calcifications co-exist they are 

called pleomorphic (Image 6).
Amorphous calcifications are those with uncertain 

Image 3. A. Intraductal formed calcifications. B. Intraductal punctate calcifications

A B

A B

C D

E F

Image 4. A. Normal TDLU B,C. Adenosis D. Sclerosing adenosis
Ε,F. Cystic hyperplasia
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shape or form. They are usually so small or undefined 
that cannot be categorized based on their morphology. 
Many benign or malignant situations could be presented 
with amorphous calcifications (Image 7). Amorphous cal-
cifications represent in 20% of the cases malignancy (usu-
ally low grade DCIS).

Based on Size
 �Calcifications of the same size tend to be benign where-
as those of various sizes tend to be malignant.  Calci-
fications over 1mm in size rarely harbor malignancy. 
Most calcifications that are malignant are less than 
0,5mm in size.

Based on Number
 �In clustered calcifications the more numerous they are, 
the higher possibility of malignancy they have. None-
theless there is not a certain number which could be 
critical for malignancy, as the proximity among clusters 
and the shape are more indicative than number. One or 
two serpentlike calcifications of the form of the duct 
are far more suspicious than a cluster of ten rimlike cal-
cifications (Image 8).

Based on Distribution
 �Defused or scattered calcifications: these are numer-
ous calcifications scattered through the whole area of 

Evaluation of breast microcalcification 

Image 5. A.Punctate Punctate B. Spot like C. Crashed Stone D. Serpendicular

A B C D

Image 6. Pleomorphic calcifications Coexist Punctate,  

Stop like, Serpendicular, Branched calcifications 

Image 7.
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Image 11. A. Heterogeneous Density  B. Homogeneous Density

A B

Image 8. A. Two Serpendicular calcifications: Malignancy Grade III   B. Multiple Rim like: Benign                                                                                                     
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Image 9.                                                                                        

A B

Image 10. A. Clustered. B. Scattered                                                                            

A B
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the breast or multiple, similar, grouped calcifications 
covering the whole breast area.
 �Regional: These are scattered calcifications in breast 
tissue more than 2cc in volume and do not have a duct-
al distribution. 
 �Clustered: These are at list five (5) calcifications that oc-
cupy a small volume of the tissue.
 �Linear: They are distributed following a line towards 
a duct.
 �Segmental: These represent calcium deposits in ducts 
and their branches that follow the distribution of a 
whole lobe or part of it (Image 9). 

Scattered calcifications tend to be benign and those with 
close proximity tend to be malignant (Image 10).
Grouped calcifications could be both benign and malig-
nant and are of intermediate concern. When clusters are 
scattered throughout the whole breast they tend to be 
benign whereas the existance of one cluster tend to be 
malignant. Linear distribution is indicative for DCIS. 

Based on Density
By taking density under consideration, the comparison 
can be done both on each segments of a calcification 
individually and the density of all calcifications (Image 
11). Heterogeneous density is more likely an indication 
of malignancy.

Based on Stability
In the past stability was an indicative argument for be-
nignty. Nevertheless, nowadays stability is not a fact 
proving benignty. When calcifications share suspicious 

morphological characteristics stability does not indicate 
benignty. It seems that the role of morphology of cal-
cifications is far more important than stability. Stability 
could be indicative for benignty only when calcifications 
share non-malignant morphological characteristics. On 
the other hand, when calcifications decreases in num-
ber they must be considered as very suspicious because 
while DCIS changes to invasive cancer, there could be 
produced metalloproteinases (such as stromelysins), 
which has as result the dissolution of calcifications. 

Management of Calcifications
Calcifications can be classified into the following types:
A. Typically benign calcifications
B. Suspicious calcifications
C. Malignant calcifications

Typically benign calcifications
 Skin Calcifications

They are developed in the sebaceous glands of the skin 
after a mild folliculitis, condensation and calcification of 
their context. They are rim like with a radiolucent centre 
and they can be easily identified, especially in tangential 
views, where they depicted on the skin (Image 12).

 Vascular Calcifications
The deposit of calcium on the intima of the arteries of 
the breast can cause two linear, parallel, tram like cal-
cifications. Usually these calcifications are reported on 
post-menopausal women suffering from atheromatosis 
or on pre-menopausal women suffering from diadetes 
(Image 13).

 Dystrophic Calcifications
They are developed on the fibrous stroma, they vary in 
size and they are all different. They are coarse, dense, 
dig, with abnormal shape and they can exist in radiolu-
cent sections. These calcifications are a result of benign 
situations like:

 oil necrosis from previous trauma
 radiation treatment 
 treated abscess
 hematoma.

When they are scattered and bilateral, they can be a re-
sult of an inflammatory, degenerative or metabolic dis-
ease (renal failure, hyperparathyreoidism) (Image 4). In 
this category we could also include calcifications that are 
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Image 12.  

A. Skin Calcifications 

B. Magnification view

A

B
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formed on the hyalinised fibrous stroma of fibroadeno-
mas, which are usually coarse with high and consistent 
density. They have three forms: pop corn like (Image 15), 
spot like (Image 16) and egg shell like (Image 17).

 Ductal Calcifications
In some cases of mastitis, women may complain about a 
post nipple inflammation, usually bilateral, rarely unilat-
eral or focal. The epithelial stroma of the ducts flattens 
and Calcium deposits on dead cells and on secretions, 
that coexists, and as a result highly radiopaque, rob like 
calcifications, with smooth outline are created. This way 
is formed plasmacell mastitis calcifications. They have 
a linear set-up with a direction towards the nipple (Im-
age 18). 

 Lobular Calcifications 
Lodes are groups of round glands that are constitutes 
by Terminal Ductal Lobular Units (TDLUs). In these units, 
milk is produced during pregnancy and lactation. If these 
TDLUs do not undergo changes due to hyperplasia of 
the surrounding fibrous perilobular tissue, calcifications 
that develop in the acini are round, of high density, well 
defined and with smooth contour (adenosis). If the aci-
ni cavity is small due to pressure from the surrounding 
hyperplastic perilobular fibrous tissue, calcifications are 
spot like. These calcifications may have a clustered ar-

rangement, indicative for sclerosing adenosis. They also 
could be arranged bilaterally like thousands of small 
lights (Image 19).

 Cysts Calcifications 
When Calcium deposits on the walls of a cyst (simple or 
oil cyst), circular calcifications are formed with a radiolu-
cent centre, with wall thickness less than 1mm and look 
like egg shells (Image 20). Some times for various rea-
sons mainly cause of trauma or surgical procedures, sol-
id fat liquefies and as a result oil cysts are developed (mi-
crocystic or macrocystic liponecrosis). Later on Calcium 
is deposited on the wall of the cysts (Image 21). 

 Milk of Calcium Calcifications 
Sometimes small or big cysts contain calcium in solu-
tion. The depiction of Calcium is different in two mam-
mographic views which have 90 angle difference. At 
the craniocadual view the Milk of Calcium looks like a 
round, amorphous, undefined formation or like a clus-
ter of round calcifications, because it precipitates at 
the lowest wall of the cyst. When the view is depict-
ed in an angle of 90o (profile or lateral), Calcium pre-
cipitates at the lowest wall of the cyst and looks like a 
highly radiopaque semilunar calcification. The Milk of 
Calcium is rather often in women with dense breasts 
(Image 22). 

Image 13.Vascular Calcifications                                                                         Image 14. Dystrophic Calcifications                                                                         
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Image 15. Pop corn like Caclifications

Image 17. Egg shell like calcifications

Image 16. Spot like Calcifications

Image 18. Plasma cell Mastitis Calcifications

Evaluation of breast microcalcification 

 Sutures 
Calcifications on suture from previous surgical procedures 
of the breast are rarely mentioned. They look like knots 
of equal distance and could be circular or more often line-
ar with smooth contour, limited to the place of the previ-
ous surgical procedure. They are more often seen in seg-
mentectomies and post radiotherapy. Radiation induces 
breast lesion, alters the mechanism of recovery, delays 
the adsorption of the catgut sutures and as a result there 
is enough material for Calcium deposits. These kind of cal-
cifications are very rare in non radiated breasts (Image 23).

 Parasites
In rare cases there could de calcifications caused by par-
asitosis. This includes Filariasis, Cysticercosis, Schistoso-
miasis etc. Dead parasites are calcificated and lead to the 
development of linear, circular, spiral, spot like, bead like 
or serpent like calcifications (Image 24).

 Artifacts
Artifacts could simulate calcifications, although they can 
be easily identified, and could sometimes cause diagnos-
tical problems. Finger prints, scratches, dust on the en-
hancing plates, deodorants, Zinc oxale lotions, hair and 
tattoos are projected on the breast tissue and these are 
the most common artifacts that could simulate calcifica-
tions (Image 25).
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Image 21. Calcified Cysts from liponecrosis                                                                       Image 22. Milk of Calcium. Α. Craniocaudual  view, Β. Lateral  view

A B

Image 23. Suture Image 24. Parasitosis
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Image 20. Cyst: Egg shell CalcificationsImage 19. Adenosis
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 Foreign Objects
The presence of foreign objects gives the impression of cal-
cifications (Image 26).

Suspicious Calcifications & Malignant Calcifications
According to BIRADS Lexicon:
Punctate and spot like calcifications are classified as BIRADS 
4a, crashed stone calcifications as BIRADS 4b and branch 
and pleomorphic calcifications as BIRADS 5.
Amorphous calcifications are classified as follows:

 BIRADS 2, when they are defused and bilateral
 �BIRADS 3, when they are multiple, bilateral and clustered
 �BIRADS 4, when they are unilateral, clustered or when 
they are newly developed and they appear during mon-
itoring period or on a patient with an already diagnosed 
cancer in the other breast.

Typically, benign calcifications are classified as BI-
RADS 2 and are monitored every year. 

Calcifications classified as BIRADS 3 are monitored 
with short intervals, while all the others need biopsy 
or surgical intervention. Biopsies mast be done if we 
have suspicious calcifications and there is also coex-
isting one of the following: Positive familiar or per-
sonal history, findings in the clinical examination such 
as lamp or tough in the side where calcifications are 
depicted on mammography, or a coexisting asym-
metrical density on mammography or bloody nipple 
discharge.
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Image 25. Deodorant mimicking Calcifications                                                                       Image 26. Duckshots          
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Educational Case Presentation

C A S E  S E R I E S

History
A 51 year old woman without clinical symptoms was invit-
ed for a first round screening appointment to our Center. 
There was no family history or known genetic predispo-
sition for breast cancer (Women in Germany are regularly 
invited to the organized breast cancer screening program 
of their region every two years with a fixed appointment).

The performed two view bilateral what kind of mam-
mography craniocaudal (CC) and mediolateral oblique 
(OBL) is performed by specially trained radiographers 
and the women return home after the imaging. The re-
port is send to them after a maximum of one week. 

Thereafter two radiologists independently read the 
mammograms. In case that one or both radiologists 

find a suspicious radiological image the finding is pre-
sented and discussed in a Consensus Conference. With-
in the Conference the decision is made whether further 
assessment is necessary. 

In the presented case, both radiologists noted a sus-
picious polymorphous calcification in the OBL view of 
the left breast in projection on the pectoral muscle. The 
CC view did not show any changes. The woman was re-
called to assess the calcifications further in order to de-
tect a DCIS. 

The first step was a CC mammography in “Cleopatra” 
view hoping to see the calcification in the lateral part of the 
breast which might not have been seen in the “normal” 
CC view. The Cleopatra view did not show any calcification. 

A case from the Department  
of Mammography Screening,  
Paderborn, Germany
Regina Schwanitz-Gräwingholt, Axel Gräwingholt
Radiologists Department of Mammography Screening Paderborn, Radiologie am Theater, Paderborn
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Axel Gräwingholt
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In mammography screening women are not seen by a doctor at their first visit to the mammography unit. 
Therefore it is important that the technicians note all relevant information in order to avoid unnecessary 
recalls or pitfalls in the interpretation of the screening mammography. Furthermore it is important 
for the radiologists to always keep in mind that artifacts can be shown in a mammography imitating 
suspicious findings as in the demonstrated case

KEYWORDS: pitfalls; artifacts; unnecessary recall or recall; screening mammography
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Image 1. CC view both sides

Image 2. OBL view both sides
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C A S E  S E R I E S

Image 3. “Enlargement” of the left oblique view showing the 
calcifications

Image 4. A. Mammographic magnification Left oblique show-
ing more calcifications. B. Enlarged. Also an ultrasound exami-
nation was normal

A

Image 5a. Tomosynthesis left side oblique most medial image.
b. Enlargement of tomosynthesis image

Image 6a. Magnification in tangential view left breast b. Enlarge-
ment of tangential view

A

B

B
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A case from the Department of Mammography Screening, Paderborn, Germany

Next step was a magnification view, to better eval-
uate the morphology of the calcification. This magni-
fication, due to the sole visibility of the calcification 
in the oblique view was performed in the same OBL 
view as the original image. The magnification showed 
an even larger amount of polymorphous calcifications. 
Still there was the problem of localization of the calcifi-
cation as it did not show in neither the original screen-
ing mammography nor in the “Cleopatra view”. 

Therefore the assessing radiologist decided to per-
form a unilateral oblique view tomosynthesis to be able 

to localize the lesion. The tomosynthesis showed that, 
in the most medial image of the series right underneath 
the skin, the calcification could be localized. 

The clinical examination of the woman showed an old      
tattoo (app. 30 years) in the medial portion of the left 
breast. Finally it was decided to do a tangential magni-
fication view of the tattoo to proof that the calcifica-
tions occurred due to a side effect of tattooing (Image 7). 

Conclusion
Tattoos are very common now in the younger and mid-
dle-aged population. The body can react to tattooing in 
many ways, one of them is a subcutaneous calcification 
which was shown in this case as an artifact. 

This case as a typical “pitfall” shows us that, even 
though many of the modern modalities for breast im-
aging were used, the clinical examination and clinical 
look together with a very simple tangential view gave 
us the final clue to the “diagnosis”. The woman was re-
lieved being healthy after this assessment procedure. 

Conflicts of interest
The authors declare that there are no conflict of interest 
regarding the publication of this paper.  

Image 7. Example sketch of the tattoo that caused the calcification
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History
A 40-year-old man with a unilateral mastodynia and hav-
ing the impression that he palpated a mass on the out-
er side of his right breast, before coming to my consul-
tation, went to a G.P. who advised him to undergo a 
bilateral mammography. He had no hereditary or famil-
ial breast cancer history. 

He underwent to a Radiological center where he was 
submitted to two view bilateral digital mammography, 
mediolateral oblique (OBL) and craniocaudal (CC) by a 
radiographer. The report received at the same day was 
BIRADS 4a. 

Consequently, he wanted to be examined by a Senol-
ogist. He took an appointment and came to my consul-
tation. He told me that he had a pain on the right breast 
for 15 days in addition to his impression that he had been 
palpating a mass on the outer side of his right breast. No 
any other problem. 

I called my midwife to take him to the examination 
room and to prepare him for breast examination. As I 
entered the examination room, I saw on the overhead 
projector the two OBL incidences of him, with a severe 
asymmetric density and with an architectural distortion 
on the right breast. I examined very carefully the four in-
cidences of the two breasts and I was almost sure that 

the mammographic abnormality corresponded to a can-
cer. The man was already naked from the waist up and I 
returned towards him in order to perform the clinical ex-
amination, when I show the following image.

The right side of his thoracic area and the homolater-
al breast had a huge tattoo, reaching until the region of 
the nipple of the right breast. Immediately, I understood 
that the radiological abnormality, seen on mammogra-
phy of the right breast, related to this tattoo.

Of course, the man was immediately reassured that 
he was healthy.

Conclusion
The above case is another typical proof that clinical ex-
amination is very important and despite new imaging 
modalities and the progress on these apparatus, clinical 
examination can solve many problems. In our days, tat-
toos are very common in the younger and middle-aged 
men, and this should be kept in mind especially when ra-
diologist him/herself is not the person performing the 
mammography. 
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regarding the publication of this paper.  
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Image 1. The two OBL views of the breasts  
on the overhead projector. You can notice  
the asymmetric density and the architectural 
distortion on the right breast

Image 2. The right side of his thoracic area  
and the homolateral breast had a huge tattoo

Image 3. Magnification of the man’s tattoo  
next to the nipple
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The International family of Senology since  Novem-
ber 8th became poorer, as one of the most im-
portant colleagues who worked on the breast,  

abandoned the mundane and migrated to the Lord. The 
reason, for the very well  known breast surgeon from Mi-
lan, Italy,  Professor Umberto Veronesi.

Umberto Veronesi was born in Milan, Italy on 28 No-
vember 1925. He studied Medicine, he  received his de-
gree from the  University of Milan in 1952 and devoted 
himself scientifically and professionally to the study and 
the treatment of cancer.

Veronesi was the founder of the conservative surgery 
in the treatment of breast cancer, inventing the tech-
nique of  ‘quadrantectomy’ which challenged the  pre-
vailing until then, model  and proved to the scientific 
field  of Senology  and his Colleagues, that breast can-
cer can be cured with a less aggressive surgery than 
mastectomy.

He supported  and promoted the Scientific research 
aimed in,  improving the conservative surgical tech-
niques, including sentinel lymph node biopsy of the axil-
la instead of the axillary lymph nodes dissection, in cas-
es of negative axilla.

He also contributed  in breast cancer prevention  by 
conducting studies with tamoxifen and retinoid,   inves-
tigating  their potential to prevent the creation of breast 
cancer.

He was an activist in anti-smoking campaigns. In 1994 
he founded the European Institute of Oncology in Mi-

lan, which he directed until his death. In 2010 he was ap-
pointed Chairman of the Scientific Committee of the Ital-
ian-American Foundation. From April 2000 until June 11, 
2001 he  was the Minister of Health  in Italy. In 2008 he 
was the main candidate for the Democratic Party (Veltro-
ni) for  the Italian Senate in Milan. Between 2010-2011 he 
was the President of Italy’s Nuclear Safety Agency. He 
died on November  8 , 2016 at the age of 91.  

I had the honor and the privilege   to work with him, 
both in Instituti di Tumori of Milan  and  in the frame 
of the Board of Directors of the EUSOMA,  as elected 
Board Member (March 1996-March 2000). On behalf of 
the Board of Directors of the Hellenic Senologic Society   
and myself personally we are expressing our sincere con-
dolences to his family and to the Italian people and may  
his  memory be eternal. 

Το Umberto Veronesi
Lydia Ioannidou-Mouzaka MD, Ph.D
Gynecologist-Surgeon-Senologist , National Representative of Greece in the European Committee Initiative on Breast 
Cancer, in Guidelines Development Group on diagnosis and breast screening Representative of the Hellenic Medical 
Association in UEMS for the needs of training in Breast Cancer surgery, President of the Hellenic Senologic Society
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27-30 January 2017 	� ECCO2017 European Cancer Congress,  
Amsterdam, The Netherlands

17 - 19 February 2017 	 6th Asia - Pacific Breast Cancer Summit 
			   Hong Kong

9-12 March 2017		�  34th Annual Miami Breast Cancer Conference 
Fontainebleau Miami Beach

11-15 March 2017 		�  27th Annual Interdisciplinary Breast Center Conference Paris  
Las Vegas

15 - 18 March 2017 	� 15th St. Gallen International Breast Cancer Conference 
Primary Therapy of Early Breast Cancer Vienna,  
Austria

04 May - 06 May 2017 	� IMPAKT 2017 Breast Cancer Conference 
Brussels, Belgium 

15-17 June 2017 		�  5th World Congress on Breast Cancer, Theme: Pioneering Spirit of Enriching the Lives 
and Wellness of Women

			   London, UK

16-18 October 2017	� 6th World Congress on Breast Cancer & Therapy (10Plenary Forums - 1Event). Theme: 
New Discoveries for Better Diagnosis and Treatments for Breast Cancer and to bring 
Awareness 
San Francisco, California, USA

26-28 October 2017	� 3rd World Congress on Controversies in Breast Cancer (CoBrCa) 
Tokyo, Japan 

2-4 November 2017 	� 4TH ESO-ESMO International Consensus Conference.  
Lisbon- Portugal

8 November 2017	 Umberto Veronesi MBCC Breast Cancer Conference 
			   Milan

5-9 December 2017 	� San Antonio Breast Cancer Symposium Henry B. Gonzalez Convention Center
			   San Antonio, Texas
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7- 8 Απριλίου 2018	� Συνέδριο με θέμα: Καθ' οδόν προς τον βέλτιστο θεραπευτικό συντελεστή στην Ογκολογία, 
			   Αθήνα, Ξενοδοχείο Crowne Plaza 

3- 5 Μαϊου 2018 		  4Ο Ελληνικό Συνέδριο Ογκολογίας, 
			   Θεσσαλονίκη, Ξενοδοχείο Makedonia Palace  

10- 12 Μαϊου 2018		� 6Ο Επιστημονικό Forum «Τα Νέα Φάρμακα στην Ογκολογία: Από την έρευνα στην πράξη, 
			   Αθήνα, Ξενοδοχείο, Saint George Lycabettus

18- 19 Μαϊου 2018	� 5th Meeting: Debates On Cancer Treatments And Cost Effectiveness, 
			   Αθήνα, Ξενοδοχείο Royal Olympic 

24-25 May 2018		  22nd Global Annual Oncologists Meeting, 
			   Osaka, Japan

28-29 May 2018		  World Haematology And Medical Oncology Conference-Osaka, Japan

16-18 Ιουνίου 2018	� Σύγχρονοι Θεραπευτικοί Χειρισμοί για τον Ογκολογικό Ασθενή ΙΙ. Από την έγκαιρη διάγνωση 
στην σποτελεσματική θεραπεία. Δράμα, Ξενοδοχείο Hydrama

01 - 05 June, 2018		 ASCO 2018, Chicago, USA

23-24 July 2018		  Experts Meet On Cancer Therapy 2018, 
			   Melbourne, Australia

9-10 August 2018		 8th World Conference On Women’s Health And Breast Cancer
			   Abu Dhabi, Uae

5-6 September 2018	 15th Asia Pacific Oncologists Annual Meeting
			   Tokyo, Japan

27-28 September 2018	 3rd World Conference On Breast And Cervical Cancer
			   Abu Dhabi, Uae

11-13 October 2018	 36th World Cancer Conference
			   Zurich, Switzerland

11-13 October 2018	 Melbourne International Joint Breast Congress
			   Melbourne, Australia

Meetings, Conferences & Congresses
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18-19 October 2018 	 Euro Breast Cancer Summit 2018
			   Amsterdam, Netherlands 
 
22-24 October 2018	 5th World Congress On Epigenetics And Chromosome
			   Istanbul, Turkey

 19-23 October2018	 Esmo 2018 Congress
			   Munich, Germany 

6-7 December 2018	� 20Th World Congress Of Senologic International Society Of Breast Healthcare
			   Strasbourge, France 
 
11-14 June 2020 		�  21st  International Congress on Senology-Breast Health Care of the SIS,  Athens-Greece.   
			�   Info: Hellenic Senologic Society, e-mail: reception2mastologia.gr  
			   Tel: +30 210 74 70 257  Fax: +30 210 77 16 834
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INSTRUCTIONS TO AUTHORS

“MASTOLOGIA” is the official scientific journal of 
the Hellenic Senologic Society (HSS). Its main objec-
tive is to publish original articles, reviews and case re-
ports on breast diseases. The journal “Mastologia” 
is also concerned in the continuous education of the 
Senologists and aims at promoting the science of Se-
nology. The journal publishes papers, which concern 
clinical research and scientific achievements. It also 
welcomes clinical investigations, basic applied labo-
ratory research as well as new data and recent devel-
opments of senological interest. Papers published in 
other Journals are not accepted.

Submission of Papers

1. General Information: 
The official language of “Mastologia” is English. Au-
thors whose native language is not English will have 
their manuscripts proofread by a professional copye-
ditor offered by the editorial team. If Authors like to 
submit their manuscript in Greek language we can pro-
vide translation with a fee. All the authors are jointly 
responsible for the contents of the paper and sign to-
gether the Authorship Responsibility, Financial Disclo-
sure and Acknowledgment form. The list of authors 
should not exceed six (6) otherwise the participation 
of those exceeding the above numbers should be jus-
tified accordingly.

In case of reports, the authors should not exceed 
four (4). In review articles the authors should not ex-
ceed the number of two (2). The following should be 
observed in the case of clinical studies:

a) The authors should state that the research was 
conducted according to the principles as have set 
forth by the Helsinki Declaration of 1975.

b) In the Studies that involve human subjects, a 
statement-approval from the appropriate human eth-
ics committees should be obtained.

c) A statement-approval of the competent scientif-

ic committee of the centre in which the research work 
was carried out, pertaining to the protocol of the per-
spective studies, should be included.

In the case of the experimental studies on animals 
a statement should be made that the paper has ad-
hered to the international guidelines for research in-
volving animals, which has been recommended by the 
WHO, stating that “all research on animals was con-
ducted in accordance with guidelines tendered by in-
ternational law”.

2. Copyright Transfer: 
Papers published in “Mastologia” constitute copyright 
ownership of the manuscript to the Hellenic Senologic 
Society (HSS). Thus any reproduction and/or copying 
of said manuscript is allowed only after written con-
sent of the Editorial Board of the Journal.

3. Procedure:
 The corresponding author is informed for receipt of 
the manuscript and the number of registration. The 
manuscripts are first checked whether they have been 
written and submitted according to the instructions 
of the Journal (instructions to authors). Manuscripts 
which do not meet the requirements of correct sub-
mission are returned to the corresponding author with 
instructions for due corrections. The manuscript is 
double –blind checked by special consultants review-
ers of the Journal.

The revised manuscript with an accompanying let-
ter signed by the corresponding author, in which he 
declares that all corrections have been done. The final 
decision for acceptance of the manuscript lies on the 
Editorial Board that decides for approval, or return of 
manuscript for supplementary information, decision 
for re-approval or to reject the manuscript. As soon 
as the paper is accepted and has been allotted final 
publication, a proof is dispatched to the authors for 
final checking.
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INSTRUCTIONS TO AUTHORS

Article types
Reviews:  maximum 4,000 words, 50 references, 6 
tables and 10 figures, Abstract 300 words in English
Original Articles: maximum 3,000 words, 30 referenc-
es, 6 tables and 10 figures, Abstract 200 words in Eng-
lish and 300 words in Greek
Case Reports:  maximum 1,500 words, 10 references 
and 6 figures, Abstract 100 words in English 
Letter to the editor: maximum 600 words, 6 referenc-
es, 1 table and 1 figure

Article structure
Subdivision: Divide your article into clearly defined sec-
tions. Any subsection may be given a brief heading. 
Each heading should appear on its own separate line.
Introduction: State the objectives of the work and pro-
vide an adequate background, avoiding a detailed liter-
ature survey or a summary of the results.
Material and methods: Provide sufficient detail to al-
low the work to be reproduced. Methods already pub-
lished should be indicated by a reference: only relevant 
modifications should be described. Statistical methods 
should be included in Material and Methods section.
Results: Results should be clear and concise.
Discussion: This should explore the significance of the 
results of the work, not repeat them. Avoid extensive 
citations and discussion of published literature.
Conclusions: The main conclusions of the study may 
be presented in a short conclusions section, which 
may stand alone or form a subsection of a Discussion 
section.

Title page information
Title: Concise and informative. Titles are often used 
in information-retrieval systems. Avoid abbreviations 
and formulae where possible. Author names and affili-
ations Where the family name may be ambiguous (e.g., 
a double name), please indicate this clearly. Present 
the authors’ affiliation addresses (where the actual af-
filiations with a lower-case superscript letter immedi-

ately after the author’s name and in front of the appro-
priate address. Provide the full postal address of each 
affiliation, including the country name and, if available, 
the e-mail address of each author.
Corresponding author: Clearly indicate who will handle 
correspondence at all stages of refereeing and publi-
cation. Ensure that phone numbers (with country and 
area code) are provided in addition to the e-mail ad-
dress and the complete postal address. Contact details 
must be kept up to date by the corresponding author.
Summary: A concise and factual abstract is required. 
It should state briefly the purpose of the research, the 
principal results and major conclusions. An abstract is 
often presented separately from the article, so it must 
be able to stand alone.
For this reason, references should be avoided, but if 
essential, then cite the author(s) and year(s). Also, 
non-standard or uncommon abbreviations should be 
avoided, but if essential they must be defined at their 
first mention in the abstract. Abstracts should be struc-
tured as to include items of Objectives, Methods, Re-
sults and Conclusions.
Keywords: Immediately after the abstract, provide a 
maximum of 6 keywords, using American spelling and 
avoiding general and plural terms and multiple con-
cepts (avoid, for example, ‘and’, ‘of’). Be sparing with 
abbreviations: only abbreviations firmly established in 
the field may be eligible. These keywords will be used 
for indexing purposes.
Abbreviations: In the main text, abbreviation should 
be detailed at their first mention. Ensure their consist-
ency throughout the article.
Acknowledgements: Collate acknowledgements in a 
separate section at the end of the article before the 
references. List here those individuals who provided 
assistance during the research.
Math formulae: Present simple formulae in the line of 
normal text where possible and use the solidus (/) in-
stead of a horizontal line for small fractional terms, 
e.g., X/Y. In principle, variables are to be presented in 
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italics. Powers of “e” are often more conveniently de-
noted by exp. Number consecutively any equations 
that have to be displayed separately from the text (if 
referred to explicitly in the text).
Footnotes: Footnotes should be used sparingly. Num-
ber them consecutively throughout the article, using 
superscript Arabic numbers. Many word processors 
build footnotes into the text, and this feature may be 
used. Should this not be the case, indicate the posi-
tion of footnotes in the text and present the footnotes 
themselves separately at the end of the article. Do not 
include footnotes in the reference list.
Table footnotes: Indicate each footnote in a table with 
a superscript lowercase letter.
Artwork: Image manipulation: Whilst it is accepted 
that authors sometimes need to manipulate images 
for clarity, manipulation for purposes of deception or 
fraud will be seen as scientific ethical abuse and will be 
dealt with accordingly. For graphical images, this jour-
nal is applying the following policy: no specific feature 
within an image may be enhanced, obscured, moved, 
removed, or introduced. Adjustments of brightness, 
contrast, or color balance are acceptable if and as long 
as they do not obscure or eliminate any information 
present in the original.

Electronic artwork
General points: Make sure you use uniform lettering 
and sizing of your original artwork. Embed the used 
fonts if the application provides that option.
• Aim to use the following fonts in your illustrations: 
Times New Roman, 12.
• Number the illustrations according to their sequence 
in the text.
• Use a logical naming convention for your artwork 
files.
• Provide captions to illustrations separately.
• Size the illustrations close to the desired dimensions 
of the printed version.
• Submit each illustration as a separate file.

Formats: If your electronic artwork is created in a Mi-
crosoft Office application (Word, PowerPoint, Excel) 
then please supply ‘as is’ in the native document for-
mat. Regardless of the application used other than Mi-
crosoft Office, when your electronic artwork is final-
ized, please ‘Save as’ or convert the images to one of 
the following formats (note the resolution require-
ments for line drawings, halftones, and line/halftone 
combinations given below): PDF or JPEG. Keep to a 
minimum of 300 dpi Vector drawings, embed all used 
fonts.
Please do not: Supply files that are optimized for 
screen use (e.g.,GIF, BMP, PICT, WPG); these typically 
have a low number of pixels and limited set of colors; 
Supply files that are too low in resolution.  Submit 
graphics that are disproportionately large for the con-
tent. It is the sole responsibility of authors to ensure 
that all images have the required resolution for pro-
duction (300 dpi and better). The journal does not held 
any responsibility about the quality of the images.
Figure legends: Ensure that each illustration has a leg-
end. Supply legends separately, not attached to the 
figure. A legend should comprise a brief title (not on 
the figure itself) and a description of the illustration. 
Keep text in the illustrations themselves to a minimum 
but explain all symbols and abbreviations used. Leg-
ends should be sent separately.
Tables: Number tables consecutively in accordance 
with their appearance in the text. Place footnotes to 
tables above the table body and indicate them with 
superscript lowercase letters. Avoid vertical rules. Be 
sparing in the use of tables and ensure that the data 
presented in tables do not duplicate results described 
elsewhere in the article.

References
Citation in text: Please ensure that every reference 
cited in the text is also present in the reference list. 
Any references cited in the abstract must be given in 
full. Unpublished results and personal communications 
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are not recommended in the reference list, but may be 
mentioned in the text. If these references are includ-
ed in the reference list they should follow the stand-
ard reference style of the journal and should include 
a substitution of the publication date with either ‘Un-
published results’ or ‘Personal communication’. Cita-
tion of a reference as ‘impress’ implies that the item 
has been accepted for publication.
Web references: As a minimum, the full URL should 
be given and the date when the reference was last ac-
cessed. Any further information, if known (DOI, author 
names, dates, reference to a source publication, etc.), 
should also be given. Web references can be listed sep-
arately (e.g., after the reference list) under a differ-
ent heading if desired, or can be included in the ref-
erence list.

Reference style
Text: Indicate references by number(s) in square brack-
ets in line with the text. The actual authors can be re-
ferred to, but the reference number(s) must always 
be given. However, for more than one author, only the 

first should be listed followed by „et al”.
List: Number the references (numbers in square brack-
ets) in the list in the order in which they appear in the 
text.

Examples:
Reference to a journal publication:
1. Van der Geer J, Hanraads JAJ, Lupton RA. The art of
writing a scientific article. J Sci Commun 2000;163:51–9.
Reference to a book:
2. Strunk Jr W, White EB. The elements of style. 3rd ed.
New York: Macmillan; 1979.
Reference to a chapter in an edited book:
3. Mettam GR, Adams LB. How to prepare an electronic
version of your article. In: Jones BS, Smith RZ, editors.
Introduction to the electronic age, New York: 
E-Publishing
Inc; 1999, p. 281–304.

Note shortened form for last page number. e.g., 51–9, 
and that for more than 6 authors the first 6 should be 
listed followed by «et al». 
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