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Abstract

Breast cancer is a condition with the highest incidence of all neoplasms and a frequent cause of death. Due to increased incidence and
mortality, this disease motivates healthcare professionals to redirect efforts to develop effective strategies for secondary prophylaxis. Imagistic
investigations play an important role both in detecting lesions and in post-therapeutic evolutionary follow-up. The objective of the paper is
to study cases of premalignant and malignant tumors, with a view to their imagistic identification confirmed in terms of histopathology, to
highlight the accuracy of the imagistic examination as an important factor in the diagnosis and adaptation of an appropriate therapeutic
attitude. The study was performed on a batch of 768 patients admitted to the Department of Surgery I, “Prof. Dr. Alexandru Trestioreanu”
Institute of Oncology, Bucharest, Romania. The classical examined hypothesis is local examination, mammography, ultrasound, with its
variations, and histopathological (HP) confirmation, either by thick-needle biopsy puncture and/or tumor excision. By correlating with HP
examination of the imagistic representation of the lesion, we can show the importance or limitation of each imagistic investigation, but
especially its usefulness in the choice of therapeutic behavior. Breast cancer screening using classical techniques currently requires

implementation of modern techniques to diagnose this disease.
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= Introduction

Breast cancer is a pathology with a very high frequency
in Romania and has a major psychological impact on
affected women. Mammary pathology generally constitutes
a major public health problem due to increased prevalence
at national and international levels (one out of six women
develop breast cancer over a lifetime). It occupies the 2™
place as occurrence incidence and the 4™ place as mortality
rate, according to the latest World Health Organization
(WHO) Reports [1-4].

The “gold standard” is the early and accurate detection
of cancer or potentially neoplastic lesions, often silent but
with major socioeconomic and psychological impact [5].

The research has been performed in patients who have
had symptoms and those who discovered their lesions by
routine screening [6].

In the recent years, studies have focused on the use of
ultrasound (US), elastosonography, magnetic resonance
imaging (MRI), other new morpho-imaging methods, and the
translation of image characteristics by the Breast Imaging-
Reporting and Data System (BI-RADS) Classification
(American College of Radiology, 2003) for increasing
sensitivity and specificity of breast cancer diagnostics [7].

The role of US has increased in recent years due to
advances in diagnostic methods. High-resolution US detects
small lesions and increases the accuracy of differentiation
a benign and a malignant solid lesions. Another important
element is tumor angiogenesis that can be investigated by
using spectral Doppler, color or power Doppler [8, 9].

Mammography is the basic technique for detecting
asymptomatic lesions, thus reducing mortality. To detect
subtle and small size lesions, digital mammography superior
to classical mammography was introduced regardless of
the density or heterogeneity of the breast tissue [10].

Ultrasonography was developed for clinical trials,
allowing for the reconstruction of tissue elasticity distri-
bution, revealing the physical properties of tissues. The
technique differentiates the hardness between pathological
and normal tissues by calculating the axial hardness along
the US direction. This method is complementary to two-
dimensional (2D) US and thus increases the exam speci-
fication [11, 12].

Therefore, the main aim of our paper is to correlate the
data obtained with new, modern imaging techniques that is
confirmed histopathologically, in order to initiate a correct,
adequate and individualized treatment for each patient.
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= Patients, Materials and Methods

For our analysis, a BI-RADS <2 score was considered
benign, a BI-RADS 3 score was considered as equivocal
and a BI-RADS >4 score was considered malignant. Seven
hundred sixty-eight patients were included in the study,
divided into two groups, according to the BI-RADS score,
as follows: Group I (=358, BI-RADS <3) and Group II
(n=410, BI-RADS >4).

The groups of patients that we studied were admitted
in the Department of Surgery III, “Prof. Dr. Alexandru
Trestioreanu” Institute of Oncology, Bucharest, Romania,
between November 1, 2015—June 1, 2018.

Descriptive statistical elements were calculated, data
presented using centrality, location and distribution
indicators. For normal distribution testing, the Shapiro—
Wilk test was used. In the case of non-uniform distribution
values, the Mann—Whitney test (U) was used. The signi-
ficance threshold was a=0.05 (5%), a=0.01 (1%) or
0=0.001 (0.1%).

To analyze the ability of some of the diagnostic methods
to provide the correct diagnosis, the diagnostic test was
used, the methods being related to the histopathological
(HP) diagnosis, considered a certainty of diagnosis (“gold
standard”). The diagnostic test was performed for the
following types of investigations: mammography (M),
mammography + ultrasound (M + US), and ultrasound +
elastography (US + ES), taking into account: sensitivity
(Sn) — positive test in a sick person; specificity (Sp) —
negative test in a person without illness; accuracy (Acc)
— ratio between the number of persons correctly diagnosed
and total number of tested persons; positive predictive
value (PPV); likelihood ratio (LR) — positive LR [LR+
= Sn / (1-Sp)] and negative LR [LR- = (1-Sn) / Sp];
diagnostic odds ratio (DOR) that combines Sn, Sp, PPV
and negative predictive value (NPV) [DOR = (true positive/
false negative) / (false positive/true negative)] in a single
number.

The three diagnostic methods were also compared,
in which case the positive concordance (pC) (equivalent
to Sn), the negative concordance (nC) (equivalent to Sp),
and the absolute concordance (aC) (equivalent to diagnosis
Acc) were calculated.

The )’ (chi-square) test was also used to compare the
different diagnostic methods. Relative risk or risk ratio
(RR) was calculated as risk of exposed (RE) / risk of
non-exposed (RN) ratio.

Statistical processing was performed with the StatsDirect
v.2.7.2 and OpenEpi v.3.03 applications. The graphical
representation of the results was done with the Excel
application (from the Microsoft Office 2010 package).

The US images come from three ultrasounds, namely:
Chison Q5, a portable color Doppler US with 7.5 MHz
linear probe [year of manufacture (YoM) 2018, China];
Hitachi Aloka Arietta V70, equipped with power Doppler,
elastography and linear probe up to 13 MHz (YoM 2017,
Japan); Siemens Acuson S2000, equipped with linear
probe up to 30 MHz, real-time sonoelastography, power
Doppler (YoM 2017, Japan).

Tissue samples were obtained by tumors processing

into the Laboratory of Pathology, “Prof. Dr. Alexandru
Trestioreanu” Institute of Oncology, Bucharest, according
with Romanian Government Ordinance No. 1217/2010
(Annex 1) on indicative working techniques for the
processing and staining of cytopathological and HP
preparations (Figure 1).
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Figure 1 — Working protocol for the biological piece
(sample).

The piece brought after orientation was fixed in 10%
formalin for 24 hours and then processed in the FTP300
histology vacuum human tissue processor (Bio-Optica,
Italy). After processing the fragments, they were introduced
into the Microm EC 350 paraffin inclusion station (Thermo
Scientific, Germany). The paraffin blocks were cut into
4-5 mm fragments on a Microm HM325 rotary microtome
(Thermo Scientific, Germany). After cutting, the sections
were laid on slides and stained on an Autocolor Touch
16-1600/T (Bio-Optica, Italy) device.

The staining was done with Hematoxylin—Eosin (HE).
Manually mounted sections were sent to the pathological
anatomy specialist, who read them using an AmScope
B4908-314 microscope (Japan).

Ethics

The study was conducted following a protocol approved
by the Ethics Commission of the “Prof. Dr. Alexandru
Trestioreanu” Institute of Oncology, Bucharest (Approval
No. 15920/12.11.2018).

The study and working protocol were explained to
the patients. Following the given consent, according to
the Law on the protection of personal data, the study
was carried out in accordance with the legislation in
force.
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=& Results

A total number of 768 patients were studied and divided
into two groups, according to the BI-RADS Classification
(Table 1).

Table 1 — The distribution of the patients by BI-RADS

into two subgroups, according to the HP examination
results: subgroup Ilg, with a benign HP outcome and an
average age of 56.71 years (n=159, range 30-88 years);
subgroup Il;, with a malignant HP result and an average
age of 65.2 years (n=251, range 31-92 years) (Table 2).

Table 2 — Age of the studied patients: average + SD

Classification [years] and statistical significance
BI-RADS Classification No. of patients Group Group Average + SD Statistical significance (p)
- +

BI-RADS 1 68 | 54.41 + 8.69 Lvs. Il <0.0001
BI-RADS 2 126 / Il 61.91 +£9.52
BI-RADS 3 164 Is 54.55 + 8.56 lg vs. llg 0.0037
BI-RADS 4 218 " g 56.71 + 7.54 Iv vs. Il 0.0002
BI-RADS 5 192 I 48.89+12.14 lg vs. Iy 0.1903

BI-RADS: Breast Imaging-Reporting and Data System. v 65.2+9.18 Ilg vs. llw <0.0001

As a representation of the age groups, the patient groups
are divided as follows: for the age range of 30—40 years
— 26 patients; 41-50 years — 72 patients; the highest
number was in the range of 51-60 years — 386 patients;
61-70 years — 226 patients; over 70 years — 58 patients.
The highest distribution was found for patients between 50
and 70 years old, accounting for 80% of all investigated
cases, resulting in an increased incidence of malignant
lesions in adult patients included in this age range.

The average age of the patients under study was 58.41
years (n=768, range 30-92 years). For patients in Group I,
the average age was 54.41 years (n=358, range 32-83
years); they were divided into two subgroups, according
to the HP examination results: subgroup I, with benign
HP score and an average age of 54.55 years (n=349, range
32-83 years); subgroup Iy;, with HP malignancy score and
an average age of 48.89 years (n=9, range 34—66 years).

For patients in Group II, the average age was 61.91
years (n=410, range 30-92 years); they also were divided

SD: Standard deviation.

During the statistical analysis of patient age values,
statistically significant differences were observed between
the patients’ age by groups and subgroups, as follows:
I > 1 (p<0.001), Il > I (p<0.01), Iy, > Iy (»p<0.001),
and IIyy > Iy (p<0.001). The age difference between
subgroups Ig and Iy; was not statistically significant
(p>0.05) (Figure 2).

The investigations done on the first group of patients
(Figure 3) were increased in M (158 patients), M + 2D
echography (2D Echo) (64 patients) followed by 2D US
+ ES (84 patients), on the opposite side being MRI-type
investigations combined with M + US (24 patients).

For the second group of patients (Figure 4), complex-
imaging investigations with M + 2D Echo predominated,
the smallest number being recorded in MRI-combined
2D Echo. These differences are also due to the need of
investigating and identifying the high-risk lesions and to
improve a correct diagnosis.
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Figure 2 — Age of patients studied by groups/subgroups and statistical significance. NS: Not significant.
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Figure 3 — The representation of the type of investigations done by Group I of patients. 2D: Two-dimensional; ECHO:
Echography; ELASTO: Elastography; MAMMO: Mammography; MRI: Magnetic resonance imaging.
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Figure 4 — The representation of the type of investigations done by Group II of patients. 2D: Two-dimensional;
ECHO: Echography; ELASTO: Elastography; MAMMO: Mammography; MRI: Magnetic resonance imaging.

What we want to highlight in this study is the besides the HP examination, were M, M + US or US + ES.
association of clinical symptomatology in conjunction In these cases, for the evaluation of the diagnostic test, the
with paraclinical and laboratory examinations, and the = HP examination (a diagnosis of certainty) was considered
importance of each one only and them combined. a “gold standard” (Table 3).

The common diagnostic methods used for both groups, Thus, in the first group of 232 patients, 228 had benign
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lesions and four patients had clinically and imagistically
benign lesions but in terms of histopathology, they were
confirmed to be malignant.

Table 3 — Diagnostic imaging methods used

Diagnostic method Group | Group I Total
M 163 122 285
M+ US 64 214 278
US +ES 83 61 144
US+ M+ MRI 24 0 24
US + MRI 0 14 14
ES 28 0 28

M: Mammography; US: Ultrasound; ES: Elastography; MRI: Magnetic
resonance imaging.

Also, what we want to exemplify is that if the images
shows us some typical lesion classifications and parameters,
we do not have to forget to keep in touch even with the
clinical aspects and the patient’s symptomatology.

As we know, BI-RADS 1 to 3 show us benign lesions
that need to be monitorized, and maybe some BI-RADS 3
lesions need surgery. BI-RADS 4 and 5 lesions needs
quickly surgery.

We will show some examples of cases of patients whose
lesions were classified as benign but histopathologically
confirmed to be malignant.

In Figure 5A is an US image of a patient presenting
in the central area and especially retro-mammelonar a
densification of breast tissue and ductal dilatations without
pathological significance (BI-RADS 1 described), which
requires follow-up over time. What disturbed the patient
was the relatively abundant nipple secretion.

Figure 5B is the HP representation, which highlights
an intraductal carcinoma described as tumor cell masses
irregular in terms of shape and dimensions, with more
prominent nuclei and nucleoli, with variable mitoses and
perineural invasion.

Another specific case was that of a patient who has a
hard-elastic formation, partially mobile on the deep planes,
which presents the following imaging elements: hyper-
echoic formation with slightly irregular contour, homo-
geneous content (BI-RADS 2) (Figure 6A). The HP
correspondence of the lesion (Figure 6B) is a mucinous
carcinoma that has as distinctive sign tumor cells “floating”
in a large amount of mucin.

Figure 7A exemplifies the imaging aspect of a
potentially benign lesion but which has two elements

Figure 5 — (4) 2D echography: breast
tissue with dilated ducts (BI-RADS 1);
(B) Histopathological aspects of intra-
ductal carcinoma lesion: tumor cell
masses irregular in terms of shape
and dimensions, with more prominent
nuclei and nucleoli with variable
mitoses (HE staining, x100). 2D:
Two-dimensional; BI-RADS': Breast
Imaging-Reporting and Data System;
HE: Hematoxylin—Eosin.

raising questions: a bilobated solid, hypoechogenic solid
formation with a clear contour, a slight posterior acoustic
strengthening with the longitudinal axis parallel to the
skin, small microcalcification area inside (BI-RADS 3).

According to the HP examination of the exeresis
piece, it has been shown as being (Figure 7, B and C) on
different sections a papillary carcinoma with tumor cells
disposed in aggregates, which have round lumens in the
center, tumor cells with intensely eosinophilic cytoplasm
and round nuclei.

All the images below are representative cases of lesions
that may or not be malignant. As we know, BI-RADS 4
classification tells us that the tumor is one that can be a
malignant lesion, but sometimes some of the patients
can have complex benign lesions that can look and feel
like malignant tumors.

The images below (Figure 8, A and B) are the US
translation of a potentially malignant lesion in clinical
context (hard nodular formation, slightly irregular contour,
semi-immobile to immobile on the lateral and deep planes,
non-adherent to the tegument) and in terms of imaging
(hypoechogenic polylobated formation with transonic
images in the interior, with posterior acoustic strengthe-
ning, intensively vascularized — BI-RADS 4). Following
these elements, it was decided to remove the lesion and
was demonstrated in the HP result as a fibroadenoma
with cystic microdilatations.

In the image below (Figure 9A) is also exemplified a
BI-RADS 4 type lesion but showing an elastographic
intense and totally blue colored formation (Figure 9B) that
represents a score 5, which is a potentially malignant
lesion. Figure 9C is the HP representation of the lesion,
which was found to be an invasive ductal carcinoma with
placards, large cell nests with hyperchromic prominent
nucleoli, which “float” in average amount of cytoplasm,
accentuated nuclear pleomorphism, and microcalcification
regions.

The last images represent the 2D US image and real-
time sonoelastography of a potentially malignant breast
lesion in a 43-year-old patient who, after the US, we
completed her investigations with both M + breast MRI
(Figure 10, A-D).

All imaging elements led to diagnosis of a BI-RADS 5
formation and elastographic score 5 and a strain hardness
score of 75.33, with an E/2D improper ratio, which
estimates a 100% malignant tumor.
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Figure 6 — (4) 2D echography image of
a hyperechoic formation with slightly
irregular contour (BI-RADS 2);

(B) Mucinous carcinoma: tumor cells
“floating” in a large amount of mucin
(HE staining, x200). 2D: Two-dimen-
sional; BI-RADS: Breast Imaging-
Reporting and Data System; HE:
Hematoxylin—Eosin.

(B) Histopathological aspects of the lesion: papillary carcinoma; (C) Another section of the tumor: tumor cells disposed
in aggregates, with round lumens in the center, intensely eosinophil cytoplasm and round nuclei. HE staining: (B) x100;
(C) x40. 2D: Two-dimensional; HE: Hematoxylin—Eosin.

Figure 8 — (4 and B) 2D echography
image of a fibroadenoma: hypoecho-
genic polylobated formation with
transonic images in the interior, with
posterior acoustic strengthening,
intensively vascularized (BI-RADS 4).
2D: Two-dimensional; BI-RADS:
Breast Imaging-Reporting and
Data System.
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Figure 9 — 2D echography (A) and elastosonography (B) of a hypoechoic formation, with a diffuse contour and
vascularization — the intense blue color (elastographic score 5) of the tumor shows the hardness of the tumor mass (B);
(C) Invasive ductal carcinoma with placards, large cell nests with hyperchromic prominent nucleoli, which “float” in
average amount of cytoplasm, accentuated nuclear pleomorphism, and microcalcification regions (HE staining, X200).

2D: Two-dimensional; HE: Hematoxylin—Eosin.
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Figure 10 — (4) 2D Doppler shows a
impure delimited nodular formation,
with irregular contour, inhomogeneous
content, hypoechogenic and posterior
acoustic hardening, with internal
calcifications and peri- and intra-
tumorally vascularization; (B) The red
color on the Siemens echo show the
highest hardness score (5); (C and D)
Images of a real-time sonoelastography
that calculates the strain hardness score; v
(E) Mammography image of a nodular
opacity with irregular contour and
spiculiform appearance (BI-RADS 5).

D

- 4

2D: Two-dimensional; BI-RADS: Breast Imaging-Reporting and Data System.

When compared to HP, considered the “gold standard”,
M + US Sn (99.26%) was higher than that of M (97.73%)
and that of US + ES (88.46%). M diagnostic test had the
highest Acc (86.67% vs. 71.52% and 71.22%, respectively).

LR was above all in all cases. DOR revealed that M had
the most discriminatory power followed by the combination
of M + US (Table 4).

Table 4 — Diagnostic test indicators for M, M + US and US + ES as compared to the histopathological examination

results
Diagnosis methods n TP FP FN TN Sn Sp PPV NPV Acc LR+ LR- DOR
M 285 86 36 2 161 97.73 8173 9049 9877 86.67 5348 0.028 1923
M+ US 278 135 79 1 63  99.26 4437 63.08 9844 7122 1784 0.017 107.7
US +ES 144 23 38 3 80 8846 67.8 37.7 96.39 7153 2747 017 16.14

M: Mammaography; US: Ultrasound; ES: Elastography; n: No of cases; TP: True positive; FP: False positive; FN: False negative; TN: True negative;
Sn: Sensitivity; Sp: Specificity; PPV: Positive predictive value; NPV: Negative predictive value; Acc: Accuracy; LR+/LR-: Positive/negative

likelihood ratio; DOR: Diagnostic odds ratio.

The comparison of the three diagnostic tests, according
to the HP results, showed for:

*Mvs. M+ US: aC 64.39%, pC 53.74%, nC 100%;

= M vs. US + ES: aC 57.64%, pC 0%, nC 100%;

=M+ US vs. US +ES: aC 86.81%, pC 100%, nC 77.11%.

The chi-square test is a nonparametric concordance
test used to test the significance of the association between
two structures by comparing their frequencies.

In the comparative analysis between the three diagnostic
imaging methods that were used in all patients, we
observed:

= a statistically significant association between M and
HP positive (malignant) diagnosis compared to US + ES
(»=0.0065, RR 1.71, RE 30.88, RN 18.06);

= a statistically significant association between M + US
and HP positive (malignant) diagnosis compared to M
(»<0.0001, RR 1.584, RE 48.92, RN 30.88);

= a statistically significant association between M + US
and HP positive (malignant) diagnosis compared to US
+ ES (p<0.0001, RR 2.709, RE 48.92, RN 18.06).

In the comparative analysis between the five diagnostic
imaging methods that were used for Group I of patients,
a statistically significant association between M and the HP
negative (benign) diagnosis was observed compared to the
M+ US + MRI (p=0.0118, RR 1.129, RE 98.77, RN 87.5).

In the comparative analysis between the four diagnostic
imaging methods that were used for Group II of patients,
were observed:

= a statistically significant association between M and
HP positive (malignant) diagnosis compared to US + ES
(»<0.0001, RR 1.87, RE 70.49, RN 37.7);

= a statistically significant association between M + US
and HP positive (malignant) diagnosis compared to US + ES
(»p=0.0007, RR 1.673, RE 63.08, RN 37.7).
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= Discussions

National screening programs for preclinical breast
cancer stages have been established in 18 countries [13].

Patients who were investigated by imaging methods
had an oscillating distribution. An increased addressability
was found for the group of patients aged 50—71, which
represents about 80% of the whole group of women
examined.

Most of the women were screened by M imaging. In the
first group of women, most of them had M exams, 2D
Echo and ES, and last but not least, M exams associated
with 2D Echo. From the results, we can observe that M
and M + US have a statistically significant association
(»p=0.0065, RR 1.71 and p<0.0001, RR 1.584, respectively).

The second group had more M associated with 2D
Echo and less M single. The difference was because of the
breast texture and largeness. This group had a statistically
significant association M vs. M + US (p<0.0001, RR 1.87)
and M + US vs. US + ES (»=0.0007, RR 1.673).

Romania is not part of the 18 countries that are
performing active screening, but what we do is called
opportunistic screening by taking care that we establish
correct indications and parameters according to age,
symptoms and risk factors [14].

By this study, we wanted to prove the correlation
between the imaging and the HP examination and to
highlight the accuracy rate of the imaging investigation
diagnostic. We also want to relate the sensitivity and
specificity of the investigations, thus proving the necessity
of their use in medical practice and proving their usefulness
and their indispensability in the case of small-infra-
centimeter injuries and the early diagnosis of the cancer
disease.

There have been cases in patients between 40-50 years
old where we added mammary MRI with contrast agent
for greater accuracy in setting the diagnosis. These patients
were proven with BReast CAncer (BRCA) gene mutations
and with historical family breast cancer cases. This proves
that we apply the European Society for Medical Oncology
(ESMO) Clinical Practice Guidelines and American Society
of Cytopathology (ASC) Recommendations [15].

If some authors, such as Botticelli ef al. [16—18],
following a study on investigations of a group of patients,
showed a diagnostic Acc score of 0.759, a Sn of 81% and
a Sp of 75%, in our study we highlighted the following:
a diagnosis Acc score of 0.678 of the cases examined,
an average Sn of 95.15%, and an average Sp of 64.63%.

From the obtained values, we can assert that in the
case of BI-RADS 4 lesions, the most appropriate is
the association of imaging investigations and especially
the use of “high class” investigations, such as real-
time sonoelastography, sonography with contrast agent,
mammography with tomosynthesis, and last but not least,
MRI with contrast agent.

By developing radiology and combining investigations,
we can get a Sp of 75-80% and a Sn of 93-98% in
detecting occult or potentially malignant lesions, with
a major impact in decreasing mortality and morbidity,
but especially in choosing the right treatment. Early
diagnosis also lowers the cost of breast cancer treatment
s0 it can be strictly limited to the surgical side without
the need for chemotherapy and/or radiotherapy.

The combination of imaging examinations greatly
increases the diagnosis accuracy and the establishment
of the appropriate therapeutic course.

In developed countries, such as the USA, the imaging
investigations used, as Michael K. Pinkert [19-21]
highlighted in the paper on quantified imaging, are
microcomputed tomography (microCT), fluoroscopic US,
very high frequency US, fluoroscopic molecular tomo-
graphy, with a very high diagnosis accuracy, sensitivity
and specificity. This suggests investing both in the
preclinical, clinical and operational-medical field, which
should also be the case for the country to invest in order
to decrease mortality.

When we compared the imaging investigations to the
HP results (considered the “gold standard”), the M + 2D
Echo Sn (99.26%) was higher than that of M (97.73%)
and that of 2D Echo + ES (88.46%). M diagnostic test
had the highest Acc (86.67% vs. 71.52% and 71.22%,
respectively). LR was above all in all cases.

At the end but not the least, breast cancer is an important
factor of morbidity and mortality, with a very high
incidence around the world, and especially in Romania,
with a tendency of annual progressive increase, which
has triggered a particular interest in the development of
new imaging investigation techniques.

The results obtained in this study are encouraging and
we believe that shortly the association of US with real-
time sonoelastography will become routine investigations
in senological practice, but we should not give up to
mammograms.

& Conclusions

By correlating the imagistic methods with the exami-
nation of the HP piece, we can show the importance or
limitation of each imagistic investigation, but especially
its usefulness in the choice of therapeutic course. The
development of radiology together with HP corroboration,
and particularly biomarkers of predictive and progressive
nature, can lead to the implementation of clinical strategy
in choosing the appropriate therapeutic course, but especially
in customizing and individualizing mammary tumors by
cell types. At the end but not the least breast cancer is
an important factor of morbidity and mortality, with a
very high incidence around the world, and especially in
Romania, with a tendency of annual progressive increase,
which has triggered a particular interest in the development
of new imaging investigation techniques.
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