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Abstract. Screening mammography is an imaging procedure which allows
breast cancer detection in its early stage. The Breast Imaging and Reporting
Data System (BI-RADS) determined six radiological categories for describing
lesions. The core needle biopsy (CNB) is minimally invasive procedure that
provides pathohistological samples. Via microscopic analysis, samples are cat-
egorized into five groups according to the B system for pathohistological rep-
ort. The aim of the study was to follow the spectrum of pathohistological
diagnoses; to define which BI-RADS and core categories are most commonly
expressed in certain age groups; and to determine the incidence of histological
diagnoses in different BI-RADS categories. The study included 631 patients
and data was analysed in order to localise the lesion, BI-RADS and core cat-
egory and pathohistological diagnosis. Within 631 biopsies, 33 diagnoses were
given. In each age group, the findings indicating a high risk for malignancy
were the most common (>2 %). The highest percentage of malignant categories
was found in patients over the age of 61. Final diagnoses showed a deviation
compared to the radiological categories, especially in BI-RADS4 category.
Pathohistological diagnosis is always a definite confirmation of a breast lesion
type and it has significant contribution to the evaluation of CNB quality.
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INTRODUCTION

Breast cancer is the second most common cause of death due to malignancy
in women worldwide. Mortality rate is estimated to be 6.6 %, with the global
incidence being 11.6 %. In East Europe, the incidence is 54.5 % and mortality
rate peaks 15.5 % in women aged 40—60 years.!-2 National guidelines for malig-
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nancy prevention in primary health services give following propositions: guide
for self-examination in women who are up to 30 years old, once-a-year clinical
examination for women older than 40 and the screening mammography for
women aged 45-69 years once in two years.3~> Screening mammography is an
imaging technique based on use of low energy X-rays, which provides the det-
ection of breast cancer in its earliest stage of growth, before the disease is clinic-
ally manifested. This procedure gives the opportunity to detect lesions smaller
than 2 cm in diameter, for both in situ and invasive carcinoma.* ¢ The advantage
of this method is its ability to detect microcalcifications which are often the only
sign of in situ carcinoma. On the other hand, the sensitivity of mammography is
85 % and only 65 % in women with high breast density. Specificity of the
method is about 90 %, however, the reproducibility is limited because of radiat-
ion that needs to be reduced to lower values.” The Breast Imaging Reporting and
Data System (BI-RADS), established by the American College of Radiology
(ACR), defined the categories of mammography results, marked as BI-RADS
0-6. BI-RADS4 category was further subcategorized into A, B and C (with 2—
—10 %; 11-50 and 51-95 % malignance probability, respectively).® In the case of
palpable lesions suspicious of malignancy during the clinical examination (categ-
ories K3, K4 and K5) or the mammography results suspicious of malignancy,
patients are suggested to undergo following methods: fine needle aspiration
biopsy (FNAB), vacuum assisted biopsy (VAB) or core needle biopsy (CNB).
These procedures are performed for the purpose of definite pathohistological
diagnosis. The percutaneous biopsy methods of non-palpable lesions could be
conducted with the navigation of imaging methods such as ultrasonography, ste-
reotaxic mammography or MRI.? The core needle biopsy is minimally invasive
procedure which allows the tissue sampling through the incision of small dia-
meter made by radiologist. The sensitivity of CNB is 97-99 %. The CNB cat-
egories are defined as B1-B5, where BS5 category is further subcategorized into:
B5a (in situ), BSb (invasive carcinoma), B5c (invasion cannot be determined)
and B5d (malignant phyllodes tumours, lymphoma, sarcoma and metastases).10

The aim of this study was to define the spectre of pathohistological diag-
noses in the Centre for Pathology and Histology in the University Clinical Centre
of Vojvodina after a radiological diagnostic procedure in a 7-year period, to
emphasize the most common BI-RADS and CNB categories in certain age
groups, and to make a preview of specific diagnoses which were preliminary def-
ined by the BI-RADS system.

EXPERIMENTAL

In a 7-year period, the cases of 631 patient were reviewed in this retrospective study. The
study was conducted in the University Clinical Centre of Vojvodina and approved by the
Research Ethics Committee of this institution. The study obtained radiology reports categ-
orized as BI-RADS 0-5, and based on age, anamnestic data and clinical examination, the pre-
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cise indications for CNB were stated. The exclusion criteria used in this study referred to pat-
ients with VAB samples, metastatic lesions and lesions without neoplastic predisposition. Tis-
sue samples were fixed by 10 % neutral formalin, then routinely paraffin-embedded and cut at
approximately 5-mm intervals, sliced to 4-um-thick sections and stained with hematoxylin
and eosin (H&E). The lesions were categorized according to the European Society of Breast
Cancer Specialists and Biopsy reporting the category system as BO (inadequate sample), Bl
(normal breast tissue), B2 (benign), B3 (uncertain malignant potential), B4 (suspicious of
malignancy) or B5 (malignant). Histologic grade (1, 2 or 3), nuclear pleomorphism (1, 2 or 3)
and mitoses per 10 high power fields (HPF) were counted and defined in cases of malignant
neoplasm. The grade of malignant lesions was determined according to the Nottingham prog-
nostic index as: Grade I = summary result 3, 4 or 5, Grade II = summary result 6 or 7 and
Grade III = summary result 8 or 9.8 The data was processed in the Microsoft Excel 2016 and
the results were presented in tables through percentages.

RESULTS AND DISCUSSION

Based on age distribution, 631 patient was divided into 6 categories with
different percentage presentation: <30 (1.11 %), 31-40 (5.86 %), 41-50 (12.20
%), 51-60 (31.22%), 61-70 (44.06%) and >70 years of age (5.55 %). The
presentation of certain BI-RADS categories in different age groups was shown in
Table I. The most common BI-RADS categories were 4a, 4b and 5. The predom-
inant categories within age groups were: <30: BI-RADS4a; 31-40: BI-RADS3;
41-50: BI-RADS4a; 51-60: BI-RADS4b; 61-70: BI-RADS4b; >70: BI-RADS4b
and 5.

TABLE I. BI-RADS categories in different age groups given as presentation in certain age
groups in %

BL-RADS Summary Group

presentation, % <30 3140 41-50  51-60 61-70 >70
0 0.95 0 0 0 0.48 0.32 0.16
1 0 0 0 0 0 0 0
2 4.28 0 0.32 0.63 0.9 1.27 0.16
3 8.87 0.16 222 1.58 2.38 2.22 0.32
4a 30.12 0.53 1.53 4.44 9.50 13.21 0.90
4b 30.59 0.21 0.9 3.01 10.14 14.47 1.85
4c 9.83 0.21 0.42 1.27 2.85 433 0.74
5 1.37 0 0.48 1.27 3.96 8.24 1.85

Table II shows the frequency of CNB categories and the presentation in
different age groups. The predominant categories within age groups were: <30:
B4; 31-40: B2; 41-50: B2; 51-60: B2; 61-70: B5; >70: B5.

Tables III and IV present all histological diagnoses after the core needle
biopsy and their percentage within BI-RADS categories which indicated the
biopsy at the first place.

The breast morphology changes from early adolescence to menopause under
the influence of sex hormones. The breast structure significantly influences the inter-
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TABLE II. Frequency of CNB categories and presentation in certain age groups given as
representation of CNB categories in specific age groups in %

CNB Representation of CNB categories Group

in summary results, % <30 3140 41-50 51-60 61-70 >70
B1 11.41 079 079 095 380 571 0.16
B2 47.86 302 380 7.13 17.12 18.07 1.74
B3 1.90 0.16 0.16 0 0.63 095 0.16
B4 0 0 0 0 0 0 0
B5 38.19 048 1.11 412 9.67 1933 3.49

TABLE III. Diagnostic specter in the preliminary determined BI-RADS categories 0, 2 and 3

BI-RADS 0 BI-RADS 2 BI-RADS 3
B1: No morphological changes B1: No morphological changes B1: No morphological changes
or cell atypia (0.48 %) or cell atypia (0.79 %) or cell atypia (1.43 %)
BS5: DCIS (0.16 %) B2: Adenosis (0.16 %) B2: Adenosis (0.48 %)
Apocrine metaplasia (0.48 %) Sclerosis and microcalcific-
Fibrosis (0.32 %) ations (0.32 %)

Fibrocystic change (0.48 %)
Fibroadenoma (1.11 %)
Gynecomastia (0.16 %)

Ductal hyperplasia (0.16 %)
Steatonecrosis (0.16 %)

B3: Uncertain malignant B5: DCIS (0.64 %)
potential (0.16 %) Invasive lobular carcinoma
(0.16 %)

Invasive carcinoma of no
special type (0.16 %)
BS5: Invasive ductal carcinoma
(0.16 %)

pretation of mammographic results and fibroglandular breast composition aggra-
vates further BI-RADS classification, thus also the indications for CNB. From
the total number of newly ill, 30 % of patients is younger than 50, and approx.-
imately 33 % are from 50 to 64 years of age.!1-13 In our regional centre, mam-
mography was most commonly performed in women from 51 to 70 years of age
(75.27 %), and the most common categories were BI-RADS4 and BI-RADSS5
(76.08 %). CNB is the method of choice in diagnosis of papillary lesions, but it is
unreliable for differentiating fibroadenoma from phyllodes tumour (B3) in cases
of fibroepithelial lesions.!3 The tissue volume obtained during CNB is smaller
than the volume obtained during VAB.!4 The number of false negative CNB
results compared to open excision biopsy (OEB) is 1.4 % for biopsies performed
with 16G and 18G needles. The biggest concordance is proven in the cases of
diagnosing lesions larger than 10 mm. The sensitivity of CNB method rises with
the size of specimen, number of calcifications and it is dependent of tumour
type.13 It is better to opt for CNB in cases of palpable lesions or those with micro-
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TABLE IV. Diagnostic specter in the preliminary determined BI-RADS categories 4 and 5

BI-RADS 4a

BI-RADS 4b BI-RADS 5

BI-RADS 4c

B1: No morphological changes or cell atypia B1: No morphological changes or cell atypia
(8.72 %) (0.16 %)
B2: Adenosis (2.85 %) B2: Adenosis (0.16 %)
Pseudoangiomatous stromal hyperplasia

(0.16 %)

Mastitis (1.43 %)
Papillomatosis (0.32 %)
Intraductal papilloma (1.27 %)
Steatonecrosis (1.11 %)
Sclerosis and microcalcifications (3.64 %)
Postradiation stromal atypia (0.16 %)
B3: Uncertain malignant potential (0.95 %) B5: LCIS (0.16 %)
Phyllodes tumor (0.32 %) Invasive ductal carcinoma (10.94 %)
Invasive lobular carcinoma (1.11 %)
Micropapillary carcinoma (0.16 %)
Mucinous carcinoma (0.16 %)
Mixed carcinoma (0.16 %)
Cribriform carcinoma (0.16 %)
Tubulolobular carcinoma (0.16 %)
Invasive carcinoma of no special type (0.48 %)
BS5: DCIS (0.95 %)
Invasive ductal carcinoma (16.48 %)
Invasive lobular carcinoma (3.01 %)
Micropapillary carcinoma (0.32 %)
Mixed carcinoma (0.32 %)
Mucinous carcinoma (0.64 %)
Metaplastic carcinoma (0.16 %)
Invasive carcinoma of no special type (0.48
%)
Neuroendocrine carcinoma (0.16 %)

calcifications. If a clinical or radiological assessment indicates cystic lesion, a
better approach is through the fine needle aspiration cytology (FNAC).1¢ In a
systematic meta-analysis from Wang ef al., the results pointed to a better sensi-
tivity of CNB than FNAC in the evaluation of suspicious breast lesions.17 Even
though FNAC is a less invasive and easily reproducible modality, the differen-
tiation of fibroadenoma and in situ carcinoma cannot be made by this method.16
The indicative radiological field for BI-RADS3 category encompasses the cir-
cumscribed palpable lesions, complicated cysts and cluster microcysts. The pre-
valence of various histological findings showed that the most commonly found
are atypical ductal hyperplasia, flat epithelial atypia, lobular neoplasia, papillary
changes and radial scarring. Histology after the excision points to the higher fre-
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quency of benign than malignant changes (74 vs. 26 %).13-16 The alternative
approach to these lesions is its removal by VAB technique, in order to avoid the
open surgical excision due to the significant number of benign lesions. B3 cat-
egory was presented in 1.59 % of all cases in our institution. Even though CNB is
less specific in differentiating phyllodes tumour from fibroepithelial changes
(69.2 %), its specificity is higher than FNAB (21.6 %). This tumour is most com-
monly described as BI-RADS4 category.!” Ultrasound is more precise in the
detection of phyllodes tumour than mammography, and due to its variations in
clinical behaviour, it is appropriate to mark it as B3 lesion.!” The occurrence of
phyllodes tumour among diagnoses in the Centre for Pathology and Histology
was 0.32 %. According to the literature, the BI-RADS3 category lesions, ident-
ified by ultrasound, present a risk of malignancy <2 %. For these lesions, a close
instrumental follow-up every 6 months, then every 6—12 months for 2 years, is
suggested in literature.!3-16 A study by Pistolese at al shows that 4.7 % of cases
underwent histological verification, and the malignancy rate was 5.7 % — higher
than expected.!8 In the 7-year study from USA on 9068 CNB samples, the fre-
quency of benign lesions was 64.2 %, of high-risk lesions 3.5 % and of malignant
lesions 32.3 %. After the surgical excision or VAB, the breast carcinoma was
confirmed in 3.2 % benign, 26.3 % high-risk and 100 % malignant lesions. In
OEB samples, the percentage of underestimated DCIS was 33.6 and 24.5 % for
high-risk lesions, such as atypical ductal hyperplasia, flat epithelial atypia and
lobular neoplasia.l The discordance between radiological and pathohistological
diagnoses in the context of benign and malignant nature of breast lesions is par-
ticularly noticeable in BI-RADS4 category. Based on our data, 59.97 % of CNB
specimens showed no morphological changes or cellular atypia, which leads us to
a wide area of biopsy indications in our institution. According to the National
Guideline of Good Clinical Practice for diagnosing and treating breast cancer, a
biopsy is not indicated in the cases of BI-RADSO0-2 category.l6 Within the ana-
lysed data, the frequency of these categories further undergoing pathohistological
analysis was 5.23 %. The course of core needle biopsy requires a good commun-
ication and the accordance between the radiologist, surgeon and pathologist. The
specialists in the field of radiology are following BI-RADS system since 2003,
which is established on the risk assessment for malignant lesions considering the
perennial comparison of numerous imaging findings.!” Even though there are
frequent discrepancies between the radiological and the pathohistological find-
ings, invasive and more expensive surgical procedure and possible complications
are generally avoided by histologically defining the benign nature of breast les-
ions. It is recommended to revise BI-RADS2 category in case of a malignant
pathohistological features — B5, in order to avoid overlooking significant breast
changes.16-19 The pathohistological diagnosis is always a definite confirmation
of a breast lesion and it has cardinal contribution to the evaluation of CNB qual-
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ity. The computer modelling of breast carcinoma represents a new trend in diag-
nosing breast lesions, which is based on mathematical functions — the artificial
neurons. The computer-aided diagnosis was presented in a 2018 study, which
showed the relation between mammographic and pathohistological phenotypes
and revealed a new model of diagnostic approach: the mammography-histology
phenotype, a binding model that allows mapping and connecting the mammo-
graphic features with the pathohistological presentation of breast lesions. The
reduced unnecessary indications for the biopsy contribution to a simpler and a
more accurate clinical decision making about the prognosis and a further clinical
approach is expected. The expectations reach the ability of identifying the sub-
cellular models of the expressed genes characteristic of cancer and non-cancer
cells, determining the factors responsible for the high-grade lesions, modelling
the time progression of first-appearing change, the better prediction of lesion
aggressiveness and the possible outcomes for patients.20 For the purpose of pros-
per in automatic, digital classification of the verified changes by H&E method,
the grand challenge on breast cancer histology images (a BACH challenge) was
set and the main goal was to classify and localize the histologically relevant cat-
egories based on a large amount of data grouped and published in a specific way.2!

CONCLUSION

The following is included:

1. The breast cancer is the most common female malignancy in both the
developing and developed world and is the primary cause of death among women
globally. The risk of breast cancer increases with age and it is assumed that the
number of older women living with breast cancer will quadruple by 2040.

2. The core needle biopsy (CNB) is the preferred pathological method for
breast cancer diagnosis, compared to the fine-needle aspiration cytology or the
surgical excision. The tissue obtained by CNB gives the information regarding
the tumour type, the grade and the expression of biomarkers, if needed.

3. Discrepancies between the radiological and the pathohistological find-
ings are frequent, but invasive and more expensive surgical procedure and pos-
sible complications can be generally avoided by the histologically defining ben-
ign nature of breast lesions.
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U3BOJI

CEOIMOI'OJHUHILE UCKYCTBO CA UIVIEHUM BUOIICUJAMA JIE3UJA JOJKE:
KOPEJIALIMJA USBMEBY UMHUIIMHI'A U XEMATOKCHUJIMH-EO3WH BOJEHUX
TMPEITAPATA

MUJIEHA LIYHBEBUR!?, YA TIONIOBUR'?, CAPA MEIIUR!, MUWIAHA ITIABbKOBHUR!? u BPAHUMUP I'YIYPUR!
"Ynusepsumem y Hosom Cagy, Meguyuncku paxyniaei, Hosu Cag, YHugep3utemicKu KIUHUUKY YeHTUAD

Bojeogune, Llentuap 3a ainionoiujy u xucionoiujy, Hosu Cag u YrusepsutlielicKy KIUHUUKY YUEHTLAD
Bojsogune, Knunuka 3a meguyurcky pexadbunuitiavyujy, Hosu Cag

Mamorpacduja npexncrasmba paguooOWIKy Npouenypy koja omoryhaBa nerexkuujy
KapuuHOMa [ojke y paHoj ¢asu. BI-RADS cucrem kinacudukanyje je jeTepMHHHCAO
MIeCT PafuoJIOUWIKHUX KaTeropuja 3a OMHUC Jie3hja MPUCYTHUX y Oojuu. UrimeHa Suomncuja
je MUHHMaJlHO WHBAa3WBHA INpoleaypa koja omoryhaBa fmodujame yszopaka 3a MHUKPO-
CKOIICKY aHaaM3y, KOjU Cy Hajfla/b€ NMOJE/bEHH Y NET Ipyna npema b cucremy xnacudux-
anuje. llum ctyauje duo je carnefame CIEKTpa NaTOXUCTOMOUIKUX JUjarHosa, fedUHU-
camwe Hajueurhe BI-RADS u b xareropuje y pasauyuTUM JOOHUM Ipynama M LeTepMH-
HHUCalbe 3aCTYIUBEHOCTH XHUCTOJOWKMX AHjarHosa y pasnuuutum BI-RADS xareropu-
jama. Ctynuja je odyxBatuna 631 mauujeHTa W MONAlU Cy aHATW3WPAHU Y OZHOCY Ha
J0KanW3aluujy nes3rje, pafuoioLIke KaTeropyuje U XMUCTONOoIIKe AUjarHo3e. Y cBakoj foo-
HOj TPYNH, Hajaa3 Be3aH 3a BUCOK PU3UK O] MaJUTHUTETa je WO Haj3acTym/beHUju (>2
%). Hajsehu npouneHaT MalurHe kaTeropyje je 61uo 3acTyIUbeH KOJ NMalUjeHTKUbA CTa-
pujux op 61 roguny. Kpajwe gujarHose mnoxasaje Cy A€BHjallMjy y OOHOCY Ha paguo-
JIOWIKY KaTeropujy, nocedHo y kareropuju BI-RADS 4. ITaToxucronomka gujarLosa je
jenvHa meUHUTHBHA NMOTBpIA THIA Je3Hje JOjke U MMa OIPOMaH JOMPUHOC y eBajy-
aluju KBalUTeTa UIJIeHUX duomcHuja.

(ITpumibeno 11. HoBempa, pepunupano 24. Hobembpa 2023, mpuxsaheno 7. mapta 2024)
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