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Triple-negative breast cancers denote malignant epithelial tumors showing complete 

hormonal independence with negative HER2 expression. Histologically, in most cases these are 
high-grade tumors, showing fields of central necrosis, lymphocytic infiltration, and fibrosis. The 
aim of the study was to examine morphometric parameters related to nuclear size depending 
on the type of carcinoma, as well as tumor proliferation. The entire research was conducted at 
the Center for Pathology and Pathological Anatomy, Clinical Center Niš. Sixty-four biopsy 
samples of triple-negative breast cancers were analysed, including 40 ductal, 6 lobular, 6 
medullary, 4 ductulolobular, 4 metaplastic, 2 adenoid cystic and 2 apocrine carcinomas. The 

morphometric analysis was performed in the software package "ImageJ" version 1.52a. The 
statistical analysis of data was done in the software package SPSS 15.0. By comparing the 
values of the studied morphometric parameters, statistically significantly higher parameter 
values for Area, Perim and Feret were found in the group of medullary carcinomas, as well as 
the parameters for Integrated Optical Density. The value of integrated optical density was also 
very high in the ductal carcinoma group, but with no statistically significant differences due to 
high standard deviation. Metaplastic carcinoma showed the highest proliferative activity. 
Numerous similar studies have been trying to identify a specific marker of these carcinomas, 
which is still a challenge due to its aggressiveness. These are high-grade tumors with a broad 
spectrum of polymorphisms, usually with an overlapping morphological presentation, therefore, 
additional analyses are required in order to set adequate diagnosis. 
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Introduction 
 
Breast cancer is characterised by a wide 

range of morphological characteristics, unpredictable 
biological behaviour, various forms of presentation, 
sometimes unclear clinical evolution and generally 

good response to therapy. According to the data of 
the American Cancer Society (ACS), as many as 
25% of all cancers detected in women are breast 
cancers, accounting for about 1.5 million newly dis-
covered cases on a global level, per annum. So far, 

the disease has been considered a disease of the 
modern world, but nearly 50% of cancers, with a 
mortality rate of around 58%, are detected in un-
derdeveloped and developing countries. Given the 
insidious clinical course, most of them are detected 

in late stages of development when therapeutic 

options are limited, which results in low survival 
rates. In recent years, however, especially in deve-
loped countries, there has been a slight decline in 
the mortality rate owing to the coordinated work of 
the health service at all levels of health care and the 
acceptance of breast cancer as one of the key global 
health problems of today (1). 

Considering the heterogeneity of breast cancer 
as a disease, major subtypes and classifications can 
be based on histopathological features, tumor grade, 
stage, receptor status, and gene expression (2). 

Depending on whether there is a puncture of 
the basal membrane or not, all carcinomas can be 
divided into noninvasive (ductal and lobular carci-
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noma in situ) and invasive where, due to the 

membrane puncture, we encounter stromal infil-

tration with the possibility of metastasis (invasive 
ductal carcinoma, invasive lobular carcinoma, medu-
llary, colloid or mucinous, tubular carcinoma, etc.). 

The histologic grading of breast cancer is 
nowadays commonly done by using the so-called 

Nottingham modification (Elston-Ellis) of the Bloom-
Richardson grading system, in which the degree of 
tubule formation, nuclear polymorphism, and mitotic 
activity are taken into account for the assessment. 
Based on these criteria, both nuclear and histolo-
gical, all carcinomas can be divided into 3 grades as 
well (Grade 1, Score 3 and 4), which deviate from 

normal cells the least, moderately (Grade 2, Score 
5, 6 and 7) and poorly (Grade 3, Score 8 and 9) 
differentiated, which show the highest degree of 

polymorphism. Tumor grading is important not only 
because it can provide prognostic information, but 
because it is also a factor which decides on the 
therapeutic approach (3, 4). 

First of all, from a clinical point of view, the 
TNM classification is very important. It is based on 
the assessment of tumor size and the degree of its 
invasion of surrounding breast tissue (T), the degree 
of involvement of regional lymph nodes (N), and the 
presence or absence of distant metastases (M), 

providing information that enables determining the 
stage of a tumor disease. When T, N and M are 
determined, the corresponding stage 0, I, II, III or 
IV is assigned (5, 6). 

Local-regional recurrence of the disease has 
been described as ipsilateral, in the breast itself after 

lumpectomy, on the chest wall after mastectomy, or 

recurrent in the ipsilateral axilla, or supraclavicular 
lymph nodes (much less frequently in infraclavicular 
and intramammary lymph nodes). About 10-15% of 
patients with stage I and II tumor disease will de-
velop recurrent disease after breast-conserving sur-
gery and radiation therapy, while 10-20% of pa-
tients with stage I-IIIA will develop recurrent chest 

disease after mastectomy. Several factors are rela-
ted to the biological behaviour of breast cancer, as 
well as to local-regional recurrence. They most com-
monly include lymphovascular invasion, younger pa-
tients, tumor growth rate, tumor margin resection 
status (tumor distance from the nearest resection 

margin), positive nodal status, high tumor grade, 
extensive in situ component, tumor multifocality and 

multicentricity, hormone-independent tumors, poor 
response to adjuvant therapy (7-10). 

Defining biological characteristics of breast 
cancer can be facilitated by the characterization of 
different histologic types of tumors, understanding 

of the disease prognosis and the systemic therapy 
plan. The immunohistochemical analysis of protein 
expression in carcinoma cells is nowadays routinely 
used. Considering a wide range of immunohistoche-
mical markers, ER, PR, HER2, and Ki67 have cer-
tainly seen the greatest use in prognosis and pre-
diction. 

Tumors that show expression of estrogen and 
progesterone receptors are referred to as hormone-
dependent tumors. A positive immunohistochemical 

reaction is used to interpret nuclear expression. 

About 80% of all breast tumors are ER+, and about 

65% are PR+ (11). The importance of determining 
these receptors is seen in the choice of therapy, 
which, in case of their expression, specifically targets 
these antigens, i.e. hormone therapy, but also that 
tumors that are hormone-independent are very 

often of higher grade, with a significantly worse pro-
gnosis. Numerous genetic studies have identified a 
certain association between the overexpression of 
the HER2 oncogene which belongs to the group of 
epidermal growth factors and its product in the form 
of a transmembrane protein, and high-grade tumors 
that exhibit expansive and aggressive growth. Its 

overexpression occurs in 15–20% of breast cancer 
cases (12, 13). Numerous clinical studies have 
shown that tumors labelled as HER2+ tumors are 

high-grade tumors of high metastatic potential and 
poor prognosis. Ki67 is another marker that, if high, 
indicates a worse prognosis, and a high degree of 
malignant cell division. Considering these biological 

markers, that is, the presence or absence of ER and 
PR receptors, as well as HER2 overexpression, the 
following subtypes have been identified: 

1. Luminal A (ER+ and/or PR+, HER2-, low 
Ki-67 proliferative index level). These tumors are 
lower-grade tumors (1 and 2), generally showing a 

slow growth tendency, indolent flow, and are less 
aggressive than other subtypes. They are charac-
terised by the best prognosis and the best response 
to therapy. This group includes ductal invasive (no 
special type-NST), classic lobular invasive, tubular, 
cribriform, mucinous and neuroendocrine tumor. A 

cut-off value of 20% is used to estimate the height 

of the Ki67 proliferative index. 
2. Luminal B (ER+ and/or PR+, HER2-/+ and 

high Ki-67 proliferative index level). This tumor 
group includes higher-grade carcinomas (2 and 3), 
with more aggressive and faster growth rates than 
Luminal A, with more frequent metastases in re-
gional lymph nodes, as well as with more frequent 

recurrences. 
3. HER2 positive non-luminal type (ER-, PR- 

and HER2+). Although these are highly aggressive 
tumors (mostly grade 3) with a high incidence of 
distant metastases, targeted Trastuzumab therapy 
has made significant progress in the therapeutic 

approach. 
4. Triple-negative (ER-, PR-, HER2-). Despite 

their simple definition, from a morphological, genetic 
and clinical point of view, they are the most hete-
rogeneous category of breast cancer. The most 
common is invasive ductal carcinoma (NST), fol-
lowed by metaplastic carcinoma, carcinoma with 

medullary characteristics (medullary carcinoma), 
carcinoma with apocrine characteristics (apocrine 
carcinoma), secretory carcinoma and adenoid cystic 
carcinoma. Gene expression profiling has enabled 
the division of this group of tumors into different, 
prognostically essential subgroups: basal-like 1 
(BL1), basal-like 2 (BL2), immunomodulatory (IM), 

mesenchymal (M), mesenchymal stem-like (MSL), 
and luminal androgen receptor (LAR). BL1 breast 
cancer is most commonly invasive ductal NST with a 
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high Ki67 proliferative index and basal cytokeratin 

gene expression (CK5/6, CK14, CK17). BL2 tumors 

are also most commonly manifested as invasive 
ductal carcinomas of NST with basal cytokeratin 
expression, TP63, and growth factor signalling (EGF 
and IGFR1 pathways). The immunomodulatory sub-
type overlaps with carcinoma with medullary fea-

tures containing rich lymphocytic infiltrate. Mesen-
chymal and mesenchymal stem-like subtypes are 
clinically and morphologically presented as meta-
plastic carcinoma characterized by both epithelial 
and mesenchymal differentiation. These are tumors 
enriched with genes important for the cell cycle and 
signal pathways of the growth factor. The LAR sub-

type is presented as carcinoma with apocrine dif-
ferentiation which correlates with a molecular apo-
crine type. This carcinoma is characterized by lumi-

nal cytokeratin expression as well as the expression 
of androgen receptors and mRNA, which further 
explains their hormonal dependence (7, 14-19). 

 

The aim  
 
The aim of the study was to examine mor-

phometric parameters of triple-negative breast can-
cers, related to nuclear size depending on the type 
of carcinoma, as well as tumor proliferation. 

 
Materials and methods 
 
The entire study was conducted at the Center 

of Pathology and Pathological Anatomy, Clinical 
Center Niš. The analysed material included tissue 

obtained by surgery and biopsy procedure of breast 

tumors from the Clinic of Surgery of the Clinical 
Center in Niš. All analysed patients were female. 
After the intervention, the tissue was fixed in 10% 
formalin for at least 24 hours. The microscopic ana-
lysis of the obtained preparations, stained with the 
standard hematoxylin-eosin method, set basic diag-
nostics. At the same time, a representative sample 

was determined, i.e. tumor field area with minimal 
necrosis fields and inflammatory infiltrate on which 
immunohistochemical staining was performed. Con-
sidering the high polymorphism of breast cancer, 
another of the parameters for the selection of the 
sample was the most polymorphic image on the 

histopathological preparation. Healthy breast tissue 
served as a positive, internal control. Ductal epithe-

lial cells showed positive ER and PR expression, i.e. 
negative HER2 expression. 

Sixty-four biopsy samples of triple-negative 
breast cancers were analysed, including 40 ductal, 6 
lobular, 6 medullary, 4 ductulolobular, 4 metaplastic, 

2 adenoid cystic and 2 apocrine carcinomas. 
 
Immunohistochemical analysis 
 
Within the standard analysis of steroid recep-

tors, as well as HER2 oncoproteins, a group of triple-
negative cancers was separated. The expression of 

Ki67, a marker of tumor proliferation, was analysed. 
Immunohistochemical staining was performed 

on samples up to 5 μm of thickness obtained from 

paraffin blocks. The representative sample was 

taken for analysis and the following antibodies were 

used: anti-ER (EP1, ready to use; DAKO, Glostrup, 
Denmark), anti-PgR (PgR636, ready to use; DAKO, 
Glostrup, Denmark), anti-HER -2 (HercepTest™, 
DAKO, Glostrup, Denmark) and anti-Ki67 (MiB-1, 
ready to use; DAKO, Glostrup, Denmark). 

Nuclear staining for estrogen and progeste-
rone is considered a positive reaction. Adequate 
scoring was performed, relative to the intensity (0-
3) and area (0-5) of the expression in the tumor 
tissue. Overall, a score of 8 suggested complete, 
high hormonal dependence, whereas a score of 0 
suggested there was no reaction. Our samples were 

negative. 
The Ki67 index was determined by analysing 

and counting positive nuclei on 10 visible fields, at 

magnification x40. The index was expressed as a 
percentage, as the ratio of positive tumor cells in 
relation to negative, unstained cells. 

 

Morphometric analysis 
 
The morphometric analysis was performed in 

the software package "ImageJ" version 1.52a (public 
domain software, Wayne Rasband, National Institu-
tes of Health, Bethesda, Maryland, USA). Color 

microphotographs were obtained using a high-reso-
lution digital camera (Nikon, DS-Fi1, Tokyo, Japan) 
connected to the microscope (Nikon, ECLIPSE 50i, 
Tokyo, Japan). After that, the image was transferred 
to a compatible computer and nuclear parameters 
were analysed using the pack-age. The 8-bit image 

was manually processed, after calibration, using a 

computer mouse. 100 randomly selected tumor-cell 
nuclei of non-overlapping cells were analysed at 
magnification x40. The following parameters were 
analysed: Area, Perimeter, Feret diameter, all rela-
ted to nuclear size, and Integrated Optical Density 
(IOD). 

 

Statistical Data Processing 
 
Continuous parameters were represented by 

mean values, standard deviations (SD) and me-
dians. The normality of the distribution of continuous 
variables was determined using the Shapiro-Wilk 

test. Since the preconditions for using the analysis of 
variance (ANOVA) were not met, a comparison of 

the values of continuous variables between all 
groups was done individually using the Student's t-
test of independent samples for normal distributions 
and the Mann-Whitney test for continuous para-
meters whose distributions deviated from normal. 

 
Results 
 
The study was conducted on samples of 64 

carcinomas, and the histological presentation of 
triple-negative carcinomas is shown in Figure 1. 
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Figure 1. Six subtypes of triple-negative breast carcinoma (H&E; magnification X200);  
A – Ductal carcinoma (NST);  
B – Lobular carcinoma;  
C – Medullary-like carcinoma;  
D – Adenoid cystic carcinoma;  
E – Metaplastic carcinoma;  
F – Apocrine carcinoma. 

 
 
 

 
The highest value of the parameter for nu-

clear size (Area) was reported in medullary-like 
carcinoma, statistically significantly higher than in 
lobular carcinoma (p < 0.01) and ductulolobular 
carcinoma (p < 0.05). In ductulolobular carcinoma, 
Area was also statistically significantly higher than in 
lobular carcinoma (p < 0.05) (Table 1). 

The highest value of Perimeter was also re-

ported in medullary-like carcinoma, statistically sig-
nificantly higher than in lobular carcinoma (p < 
0.01) and ductulolobular carcinoma (p < 0.01). Peri-
meter in ductulolobular carcinoma was also statisti-
cally significantly higher compared to metaplastic 
carcinoma (p < 0.05) (Table 2). 

Furthermore, the highest values of Feret dia-

meter were also reported in medullary carcinoma. 
They were statistically significantly higher compa-
red to the values in lobular carcinoma and meta-
plastic carcinoma individually (p < 0.01) (Table 3). 

If we exclude apocrine carcinoma, which was 
present only in two cases, the next in value is ductal 
carcinoma NST, which has high standard deviation, 

followed by medullary carcinoma with low standard 
deviation and a value of integrated optical density 
statistically significantly higher than that of lobular 
carcinoma (p < 0.05) (Table 4). 
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Table 1. Nuclear size (Area) values by carcinoma type 

 

Ductal carcinoma NST 99.21 ± 43.66 (95.32)  

Lobular carcinoma 49.67 ± 14.56 (48.41)  

Ductulolobular carcinoma 95.40 ± 16.67 (95.40)  

Medullary-like carcinoma 98.05 ± 5.87 (97.95) 
b** c* 

Adenoid cystic carcinoma 68.84 ±  .  

Metaplastic carcinoma 65.74 ± 10.41 (65.74)  

Apocrine carcinoma 84.23 ±. .  

Data are shown as mean ± SD (Me) 
* p < 0.05, ** p < 0.01, b - vs Carcinoma lobulare, c – vs Carcinoma ductulolobulare 

 
 
 

Table 2. Nuclear perimeter values by carcinoma type 
 

Ductal carcinoma NST 36.17 ± 7.97 (36.14)  

Lobular carcinoma 26.36 ± 3.59 (26.28)  

Ductulolobular carcinoma 36.21 ± 3.13 (36.21)  

Medullary-like carcinoma 36.84 ± 1.24 (37.05) 
b** 

Adenoid cystic carcinoma 30.62 ±. .  

Metaplastic carcinoma 30.31 ± 2.07 (30.31) 
f* 

Apocrine carcinoma 34.17 ±. .  

Data are shown as mean ± SD (Me) 
* p < 0.05, ** p < 0.01, b - vs Carcinoma lobulare, f – vs Carcinoma ductulolobulare 

 

 
 

Table 3. Feret diameter values by carcinoma type 

 

Ductal carcinoma NST 13.16 ± 2.90 (12.92)  

Lobular carcinoma 9.60 ± 1.36 (12.97)  

Ductalolobular carcinoma 12.90 ± 0.88 (12.90)  

Medullary-like carcinoma 13.50 ± 0.33 (13.52) 
bf** 

Adenoid cystic carcinoma 11.10 ±. .  

Metaplastic carcinoma 11.19 ± 0.42 (11.19)  

Apocrine carcinoma 12.62 ±. .  

Data are shown as mean ± SD (Me) 
* p < 0.05, ** p < 0.01, b - vs Carcinoma lobulare, f - vs Carcinoma metaplasticum 

 
 

 
 

Table 4. Integrated optical density values by carcinoma type 

 

Ductal carcinoma NST 34.46 ± 12.90 (32.65)  

Lobular carcinoma 18.93 ± 5.77 (16.48)  

Ductalolobular carcinoma 30.83 ± 3.46 (30.83)  

Medullary-like carcinoma 32.43 ± 2.72 (32.38) 
b* 

Adenoid cystic carcinoma 25.76 ±. .  

Metaplastic carcinoma 25.70 ± 2.07 (25.70)  

Apocrine carcinoma 32.90 ±. .  

Data are shown as mean ± SD (Me) 
* p < 0.05, b - vs Carcinoma lobulare 
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The highest value of the proliferative Ki67 

index was found in metaplastic carcinoma and it was 

statistically significantly higher than the ones in 
lobular carcinoma (p < 0.05) and ductulolobular car-
cinoma (p < 0.01) (Table 5). 

The highest value of the parameter for tumor 
size was recorded in ductulolobular carcinoma. How-

ever, due to the use of different statistical tests 

conditioned by the normality of distribution, only the 

value in ductulolobular carcinoma was found to be 

statistically significantly higher than that in meta-
plastic carcinoma (p < 0.05) (Table 6). 

We excluded apocrine and adenoid cystic 
carcinoma, which were present only in two cases 
each, and therefore could not be compared to other 

carcinomas. 
 
 
 

Table 5. Proliferative Ki67 index values by carcinoma type 

 

Ductal carcinoma NST 48.00 ± 11.92 (48.50)  

Lobular carcinoma 44.00 ± 3.61 (45.00)  

Ductalolobular carcinoma 50.00 ± 2.83 (50.00)  

Medullary-like carcinoma 45.33 ± 9.50 (45.00)  

Adenoid cystic carcinoma 40.00 ±. .  

Metaplastic carcinoma 51.50 ± 2.12 (51.50) 
b**c* 

Apocrine carcinoma 44.00 ±. .  

Data are shown as mean ± SD (Me) 
* p < 0.05, b - vs Carcinoma lobulare, c – vs Carcinoma ductulolobulare 

 
 

 
Table 6. Tumor size (pT) by carcinoma type 

 

Ductal carcinoma NST 2.40 ± 1.05 (2.00)  

Lobular carcinoma 3.00 ± 1.00 (3.00)  

Ductalolobular carcinoma 3.00 ± 1.41 (3.00) 
e* 

Medullary-like carcinoma 2.33 ± 0.58 (2.00)  

Adenoid cystic carcinoma 2.00 ±. .  

Metaplastic carcinoma 1.00 ± 
 

 

Apocrine carcinoma 4.00 ±. .  

Data are given as mean ± SD (Me) 
* p < 0.05, e - vs Carcinoma metaplasticum 

 
 
 
 

Discussion 

 
Triple-negative breast cancers denote malig-

nant epithelial tumors showing complete hormonal 
independence with negative HER2 expression (0, 
1+). They were first defined in 2005 and represent 
10-15% of all diagnosed carcinomas (20, 21). About 
75% of triple-negative cancers express basal 
markers CK 5/6, CK 14, CK 17, vimentin, cadherin, 
calponin, S100, p63 (22, 23). Those tumors that are 
not characterized by the presence of basal antigens 
but belong to the triple-negative carcinoma subtype 
generally have better prognosis. Such cases were 
found in the metaplastic carcinoma group and the 
adenoid cystic breast carcinoma group. There are 
numerous features of triple-negative breast cancers 
that are not found in any other type or subtype. 
Histologically, in most cases these are high-grade 
tumors, showing fields of central necrosis, lympho-

cytic infiltration, and fibrosis. In this type of tumors, 
there is often a discrepancy between the tumor size 
and the presence of metastases, either regional or 
distant, where even the smallest tumors were de-
tected at stages when regional lymph nodal involve-
ment was already present. In comparison to other 
types, more frequent metastases occurred at sites 
atypical for breast cancer such as visceral organs 
and soft tissues, unlike luminal tumors that most 
often metastasize to bone tissue, and brain meta-
stases are identified as one of the most common. 
Carcinomas that occur more frequently in younger, 
premenopausal women are very often associated 
with BRCA1 and BRCA2 mutations, overweight 
women, and African-American women (24). These 
tumors are chemosensitive, therefore, chemothe-
rapy is an optional method. Compared to other 
types, a relapse between 1 and 3 years after the 
diagnosis is much more common, thus the five-year 
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survival rate for these carcinomas is very low. 
Therefore, these tumors are most often poorly dif-
ferentiated with a high degree of proliferation and a 
very high metastatic potential (25). 

Recent studies have been based on the de-
tection and identification of genetic mutations we 
encounter in these highly aggressive carcinomas. 
Lehmann et al. isolated six subtypes of triple-nega-
tive breast cancer: basal-like 1 and basal-like 2 (BL1 
and BL2), immunomodulatory (IM), mesenchymal, 
mesenchymal stem-like (MSL) and luminal andro-
gen-like subtype (LAR) (17). The BL1 subtype inclu-
des the mutation of genes responsible for the cell 
cycle and reparation of DNA molecules, whereas the 
BL2 is characterized by the increased expression of 
epidermal growth factors. The IM subtype includes 
genes responsible for the regulation of immune pro-
cesses, whereas mesenchymal and MSL types in-
clude genes responsible for cellular motility and dif-
ferentiation. The LAR subtype is characterized by an 
expressed androgen receptor. In the BL1 and BL2 
subtypes, mutations of BRCA1 and BRCA2 genes are 
much more common than in other subtypes (26). 
After thorough analyses and convincing evidence 
obtained by examining contributions of immune and 
mesenchymal cells, Lehmann et al. Revised the clas-
sification into 4 subtypes - BL1, BL2, mesenchymal 
subtype and LAR, and proposed additional testing to 
confirm with confidence the IM and MSL subtypes as 
such (27). Burstein et al. classified triple-negative 
carcinoma into LAR, mesenchymal, basal-like immu-
nosuppressed and basal-like immune activated (28). 

Changes in the appearance, structure, and 
size of the nucleus are some of the basic charac-
teristics of a neoplastic cell (29). Our study was 
based on this from the start: to examine the mor-
phometric parameters in different types of invasive 
breast cancers. In everyday clinical practice, a pa-
thologist encounters a challenge, and sometimes a 
problem in determining the type of tumor, given 
that they are dealing with a polymorphic histological 
image. Certain studies have addressed the mor-
phometric analysis and high-lighted the importance 
and applicability in the diagnosis of breast cancer 
(30-32). The most commonly analysed morphomet-
ric parameter is nuclear size (Area). Statistically 
significant differences in the medullary carcinoma 
group were obtained for morphometric parameters 
related to nuclear size. It was also observed that a 
statistically significant difference was present in the 
ductulolobular carcinoma group with respect to lobu-
lar carcinoma. Having analysed nuclear perimeter, a 
significant difference between ductulolobular carci-
nomas and metaplastic carcinoma was observed. 
The obtained results are considered to be of great 

use in everyday work, in the differentiation of 
different types of carcinomas. The integrated optical 
density was the highest in the ductal carcinoma 
group, but due to high standard deviation there 
were no statistically significant differences. A sta-
tistically significant dif-ference for this morphometric 
parameter was observed in the group of medullary 
carcinomas compared to the group of lobular carci-
nomas. In addition, these morphometric parameters 
have prognostic significance. In their study, Abdalla 
et al. specifically highlighted the size of the nucleus 
in tumor cells. This study suggested nuclear size of 
71 μm2 a criterion for the classification of tumors 
into two groups. All tumors with values less than the 
above can be classified in the group of carcinomas 
with better prognosis and a longer survival interval. 
In contrast, the group of tumors whose nuclear size 
is larger than the criterion above are considered 
carcinomas with worse prognosis (30, 33). 

Metaplastic carcinoma showed the highest 
proliferative Ki67 activity. 

 
Conclusion 
 
A myriad of similar studies have attempted to 

identify a specific marker of these carcinomas, which 

is still a challenge due to their high aggressiveness. 
These are high-grade tumors with a broad spectrum 
of polymorphisms, quite often with an overlapping 
morphological presentation, therefore, additional 
analyses are required to set adequate diagnosis, as 
well as further therapeutic procedures. Using current 
knowledge, the therapy is based on surgical techni-

ques, radiation and chemotherapy, or combinations 

of both. Regular mammographic examinations are 
today the most significant measure in preventing not 
only this type but all types of carcinomas, as well as 
constant education of women regarding self-exami-
nations and numerous risk factors. 
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Tripl negativni karcinomi dojke predstavljaju maligne epitelne tumore koji pokazuju 

kompletnu hormonsku nezavisnost od negativne HER2 ekspresije. Histološki, u najvećem 
broju slučajeva, reč je o tumorima visokog gradusa, koji pokazuju polja centralne nekroze, 
limfocitnu infiltraciju i fibrozu. Cilj istaživanja zasniva se na ispitivanju morfometrijskih para-
metara, koji se odnose na veličinu jedra u zavisnosti od tipa karcinoma, kao i na proliferaciju 
tumora. Celokupno istraživanje sprovedeno je u Centru za patologiju i patološku anatomiju 
Kliničkog centra Niš. Analizirano je 64 biopsijska uzorka trostruko negativnih karcinoma dojke, 
i to 40 duktalnih, 6 lobularnih, 6 medularnih, 4 duktulolobularna, 4 metaplastična, 2 adeno-
idno cistična i 2 apokrina karcinoma. Morfometrijska analiza vršena je u softverskom paketu 
„ImageJ” verzija 1.52a. Statisitička analiza podataka rađena je u programskom paketu SPSS 
15.0. Poređenjem vrednosti ispitivanih morfometrijskih parametara ustanovljene su statistički 
značajno više vrednosti parametara za površinu, obim i Feretov dijametar uzoraka grupe 
medularnih karcinoma, kao i parametra za Integrisanu optičku gustinu uzoraka iste grupe. 

Integrisana optička gustina bila je izrazito visoka i kod uzoraka u grupi duktalnih karcinoma, 
ali bez statistički značajne razlike zbog visoke standardne devijacije. Najveću proliferativnu 
aktivnost imao je metaplastični karcinom. Brojna istraživanja, slična ovom, pokušavaju da 
identifikuju specifičan marker ovih karcinoma, koji zbog velike agresivnosti i danas predstavlja 
izazov. Reč je o tumorima širokog spektra polimorfizma, visokog gradusa, sa veoma često 
preklapajućom morfološkom prezentacijom, pa su dodatne analize neophodne u cilju posta-
vljanja adekvatne dijagnoze. 
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