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Abstract

Around the world and in Slovenia female breast cancer is the most 
common type of cancer. Based on risk factors the number of patients 
increases. In 2005 in Slovenia, there were 1111 breast cancer cases, in 2016 
the number increased up to 1307 (17.6%). In Slovenia and Europe exists 
a successful screening breast cancer test program, named DORA. All 
women between 50 and 69 years are invited in the program to perform 
a mammography. For women less than 50 years of age several foreign 
studies revealed that mammography is not the most reliable method 
for early breast cancer detection. The sensitivity is 61% (< 50 years). In 
relation to mammography exists a possibility for false positive results. 
It has been proven that 22% of all diagnoses were pre-diagnosed. This 
means that women have been exposed to invasive diagnostic procedure, 
but actually they do not need. For younger women exists a 61.3% of risk 
for false positive result. And for older women the risk represent 49.7%. 
For women under 50 years the additional diagnostic methods are the 
ultrasound and magnetic resonance imaging, also. Descriptive method 
was used to critically assess Slovenian and English scientific literature.
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Breast cancer (BRC) is the most common type of cancer in women. Inci-
dence is higher in the developed world and lower in Africa and Asia (Ed-
gar et al., 2013). In 2016, there was 1307 cases of newly discovered BRC in 

Slovenia, in 2005 the number was 1111. The number of newly discovered diseas-
es had increased for 17,6% (CRRS, 2017).

Risk factors for BRC are: previous BRC or BRC in family, female gender, 
age, previous benign breast disease, exposure to ionizing radiation, excessive 
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drinking, smoking and obesity. Big impact on preventing disease have regular 
physical activity and healthy diet (Primic-Žakelj et al., 2003).

Screening test program is the leading measure for detecting BRC around 
the world for more than 40 years (Roucco, 2016). In Slovenia, there is a nation-
al screening test program for BRC since 2008, called DORA (Kadivec and Kra-
jc, 2013). All women from 50 and 69 years of age are included in the program 
(Državni presejalni program za raka dojk, n. d.).

Breast tissue consists of two types: glandular tissue (milk lobules and 
ducts) and fatty tissue. Dense breasts are considered when milk lobules prevails 
and there is less fatty tissue (Mayo Clinic, 2015). Dense tissue occurs at half of 
women under 50 years and at one third of women over 50 years. Breast density 
represents a challenge for radiologists at detecting malignancy, because there is 
no possibility to differ individual structures or possible disease changes. Breast 
density is divided into 4 stages: (1) almost entirely fatty tissue, (2) scattered 
areas of fibroglandular tissue, (3) heterogeneous dense tissue that could cov-
er small masses, (4) very dense tissue – can lower mammography sensitivi-
ty (Hooley, 2017). Patients with dense breasts have more biopsies, more false 
positive results and are frequently exposed to radiation (Roucco, 2016). Dense 
breast tissue is also a risk factor for BRC (Narula, 2016).

Methods
Descriptive method was used with critical assess of professional and scientific 
literature in Slovene and English language. Literature was identified by using 
databases Medline, CINAHL, ScienceDirect and Google Scholar. Bool opera-
tors were used. Searching was limited on articles published between 2001 and 
2007. Inclusion criteria for literature assess are full articles, articles related to 
mammography and younger women. Exclusion criteria are studies considering 
women over 50 years of age. We were searching using key words: breast can-
cer, mammography, DORA, younger women, screening, overdiagnosis, ultra-
sound, magnetic resonance. Statistic data was acquired on website of National 
Cancer Registry RS. Information about screening program DORA on website 
of National screening program for breast cancer. Data gathering took place 
from February to May 2017.
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Results
Table 1 shows an overview of 11 studies, that were reviewed.

Table 1: Overview of the studies.

Author/year Purpose of study Used method Results

Sentis, 2010
Use of imaging diagnos-
tic methods for BRC in 
young women.

Literature review

Magnetic resonance im-
aging (MRI) has high sen-
sitivity, it detects invasive 
carcinoma and also carci-
noma in situ.

Wang et al., 2010 

To assess sensitivity and 
specificity of combination 
of electrical impedance 
and ultrasound (US) at 
BRC detection in young-
er women to calculate rel-
ative risk and find out if 
there is possible more pre-
cise imaging method for 
early BRC detection in 
younger women.

Prospective and multicen-
tre clinical study

Combination of electrical 
impedance and US would 
be suitable for BRC de-
tection in younger wom-
en regarding to sensitivity 
and specificity.

Massat, 2014
Ways of diagnosing BRC 
in women with dense 
breast tissue.

Literature review
The best method in wom-
en with dense breast tissue 
is using MRI.

Ying et al., 2012 

To compare mammog-
raphy and US and their 
combination at BRC de-
tection.

Control group study

US has bigger sensitivi-
ty and diagnostic accura-
cy than mammography, 
specificity is similar. Preci-
sion of diagnostic US was 
much better than mam-
mography. Combination 
of mammography and US 
increases sensitivity and 
diagnostic accuracy.

Shao et al., 2013 

Comparison of diagnostic 
efficiency of mammogra-
phy, US, MRI and combi-
nation of those methods at 
BRC detection.

Prospective study

Combination of two or 
three methods significant-
ly improves diagnostic 
sensitivity for BRC.

Kriege et al.2006

To research which factors 
have impact on sensitivity 
and false positive results at 
mammography and MRI 
in women with family ge-
netic load.

Multicentric study

MRI should have been 
permanent screening 
method for BRC in wom-
en with mutation of gen 
BRCA1/2.

Brem, 2012
Ineffectiveness of mam-
mography in women with 
dense breast tissue.

Literature review

US also detects chang-
es when mammography 
is negative and is success-
ful at detecting cancer in 
women with dense breast 
tissue.
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Author/year Purpose of study Used method Results

An et al., 2015 

To determine character-
istic properties of BRC 
imaging in very young 
women (< 30 years), us-
ing updated BI-RADS. 
Further goal is to com-
pare clinical and imag-
ing functions in molecu-
lar type tumour in women 
at that age. 

Retrospective study

BRC imaging in very 
young women shows as ir-
regular mass. Some radio-
logical tests can be used to 
detect specific types of tu-
mours. 

Sardanelli et al., 
2011

To compare clinical exam-
ination of breasts, mam-
mography, US and MRI at 
supervising women with 
high risk factor for he-
reditary BRC and previ-
ous BRC.

Prospective nonrand-
omized multicenter study

MRI is in most cases bet-
ter method than mam-
mography, US or combi-
nation of both at screening 
women with high risk fac-
tor for BRC.

Chetlen et al., 2015

Comparison of screening, 
mammography, tomosin-
tesis, US, MRI and molec-
ular imaging of breasts. 

Literature review

Common use of tomosin-
tesis and mammography 
increases specificity and 
decreases the number of 
false positive results.

Olsen, 2012

Studying usage of MRI 
in assessment of palpable 
breast mass, where mam-
mography and US showed 
negative results. 

Retrospective study

Because of indicated biop-
sy in women with palpa-
ble breast mass is adding 
MRI just one. more step to 
cause more stress and fi-
nancial load to women.

Since no diagnostic method is perfect, there can also be false positive and 
false negative results in mammography. False positive result negatively impacts 
on psychological and emotional state and represents one of the stressors which 
can temporarily lower the quality of life (Hafslund and Nortvedt, 2009). Nel-
son et al. (2016) have discovered that the most false positive results in younger 
women (40–49 years) are because of increased breast density and it decreases 
with age. Normal mammography result is not a guarantee that a woman does 
not have cancer because some tumours cannot be detected with mammogra-
phy. False negative result can cause damage because woman is not treated in 
the right time. Cancer can spread and metastasize to the point when treatment 
cannot be effective anymore (Nass et al., 2001).

Technologically enhanced methods can detect cancer earlier and where 
there is none (Nass et al., 2001). It is called prediagnosis, which means that dis-
ease is correctly diagnosed but will not cause damage or death to the patient 
(Glumac, 2012). Prediagnosis is 40–46% more common in women between 
40 and 50 years of age. Consequence of prediagnosis is exaggerated intensive 
treatment (Roucco, 2016).
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Discussion 
BRC is difficult to diagnose in younger women (Sentis, 2010). Wang et al. (2010) 
claim that there is no good strategy for early detection of BRC in younger wom-
en. Massat (2014) also claims that they misdiagnosed between 40 and 50% of 
cancer in younger women which had dense breast tissue using mammography. 
Mammography is especially unreliable in younger women with small breast 
and dense tissue. The latter also represents bigger risk for false negative re-
sults (Ying et al., 2012; Shao et al., 2013; An et al., 2015). Brem (2012) states that 
one third of cancers are overlooked in women with dense breast tissue. Sever-
al other authors (Kriege et al., 2006; Sardanelli et al., 2011; Ying et al., 2012; An 
et al., 2015) are discussing about sensitivity of mammography in younger wom-
en which results in 33–61%.

US is desired to use in women with breast tissue density rate 3–4 and 
where mammography is negative. 0.6% of BRCs are discovered with that meth-
od. Next study showed that 0.3% of BRC is detected with US, especially in those 
with dense breast tissue. They state that US shows especially invasive small size 
(< 9 mm) tumours (Shao et al., 2013; Massat, 2014; Chetlen et al., 2015).

MRI is the most effective method for detecting BRC in dense breast tis-
sue (Massat, 2014). Study shows that MRI is the best way for detecting BRC in 
women with BRC in family – heredity (Ying et al., 2012). Advantage of MRI is 
high sensitivity (80 – 91%) for BRC detection but it is limited with low specific-
ity. It is especially suitable for women with more than 20% of risk for develop-
ment of BRC (Kriege, 2006; Sardanelli et al., 2011; Shao et al., 2013).

Authors state that it is crucial to use two or three diagnostic methods to 
achieve good sensitivity. Great reliability can be achieved if we combine mam-
mography and US (Ying et al., 2012; Sardanelli, 2011; Shao et al., 2013). Because 
of dense parenchyma tissue in younger women, they advise the use of US and 
MRI. Both methods show excellent sensitivity compared to mammography 
(An et al., 2015).

Conclusions 
BRC is the most common cancer in women. In the past, when BRC awareness 
was small and there was no screening programs, women had symptoms before 
the diagnosis. Today we thrive to detect cancer in early phase with screening 
programs, when there is no symptoms and there is larger possibility for suc-
cessful treatment. It is mandatory to take precautions to prevent prediagnosis. 
Younger women have mostly dense breast tissue which interferes with mam-
mogram interpretation which can lead to false positive or false negative results. 
Possible methods for detecting cancer in younger women are US and MRI with 
higher sensitivity compared to mammography. Mammography is currently the 
most used method for BRC detection. Is is important that we are well aware of 
its limitations.
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