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SUMMARY

Aim of the study: The aim of this study is to
present the role of mammography in assessing
the size of malignant breast lesions, to present
the role of ultrasound in the evaluation of
malignant breast lesions, and to demonstrate
mammography as the gold standard in the
assessment of breast cancer. A retrospective-
prospective study was conducted at the
Radiology Clinic of the Clinical Center of the
University of Sarajevo. The study included 50
female patients with a mean age of 52.94 + 11.46
years, the youngest patient was 32 and the oldest
was 77 years.

Results: Analysis of the reasons for visiting
a doctor showed that 21 patients (42%) had
no prior diagnosis, while 24 patients (48%)
came for follow-up examinations. All patients
underwent mammography imaging, breast
ultrasound examination, and histopathological
(HP) analysis. The analysis revealed that, out
of 40 evaluated mammographic images of the
right breast, a suspicious lesion was identified in
27.5% of the images. Analysis of the distribution
of patients according to the BI-RADS score
showed that BI-RADS categories 1 and 2 were
observed in 48.89% of cases on ultrasound and

in 55.32% of cases on mammography. BI-RADS
categories 5 or 6 were observed in 6.66% of
patients on ultrasound and in 8.59% of patients
on mammography. There was no significant
difference in the distribution of patients
(x2=3.214, p=0.782). Based on the available data
on the size of histopathological samples, it was
determined that 40.91% were smaller than 15
mm, as well as within the range of 15 to 30 mm.
Histopathological samples larger than 30 mm
accounted for 18.18% of the cases. The analysis
showed that, out of 50 histopathologically
examined samples, 35 (70%) had a benign
diagnosis, 6 (12%) patients had a suspicious
lesion, and 9 (18%) patients were diagnosed
with carcinoma. The analysis also revealed that
the sensitivity of ultrasound was 44.44%, with
a confidence interval of 13.70 to 78.8%, while
the sensitivity of mammography was 55.56%
(21.20-86.30%). The specificity of ultrasound
was 97.14%, with a confidence interval of
85.08-99.93%. Specificity of mammography was
97.37% (86.19-99.93%). The positive predictive
value was 80% for ultrasound and 83.33% for
mammography.
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1. INTRODUCTION

Malignant diseases are among the major health
problems in Bosnia and Herzegovina and
in developed countries worldwide. Despite
tremendous advances in diagnosis and treatment
methods, breast cancer remains the number
one cancer among women. Over the past three
decades, it has become possible to reduce
mortality and morbidity from breast cancer
thanks to the detection of smaller non-palpable
lesions, which in the past were diagnosed only
when they became symptomatic or palpable. (1)
The biggest risk factor for breast cancer is older
age. The incidence of breast cancer begins to rise
between the ages of 35 and 45. As the incidence
of breast cancer increases, women’s awareness of
self-examination is also rising, and the country
has launched various early detection programs
for breast cancer. (2) Mammography is the
method of choice for women over the age of 40
or those who have symptoms. It depends on the
womans reproductive age and hormone levels,
as fibroglandular parenchyma is more likely
to be present in women of reproductive age
compared to those with reduced parenchyma
and an increased proportion of fatty tissue.

1.1. Imaging methods

Ifbreast canceris detected atan early stage, before
metastasis occurs, a better treatment outcome
can be expected. Radiological diagnostics is
considered crucial in the detection of early
breast cancer, in differentiating benign from
malignant lesions, as well as in the treatment
process and follow-up of patients who have
undergone surgery. (42)

The imaging methods used in radiological
diagnostics for the detection of breast cancer
are mammography, ultrasound, and magnetic
resonance imaging (MRI). As technology

The more glandular tissue there is, the less
visible
(3) Mammography is the main method (gold
standard) for early detection of breast cancer.
Mammographic findings are summarized into
several categories, from 0 to 6, using the BI-
RADS classification system, which standardizes
the description of lesions and the need for

microscopic calcifications become.

further action. (4,5) A common indication for
ultrasound is to complement mammographic
findings by differentiating solid from cystic,
palpable, or mammographically (in)visible
lesions. In addition, it is a better method than
mammography for visualizing and detecting
axillary lymph nodes, which are an integral part
of every ultrasound examination. A preoperative
analysis is also performed, and its results are
important for potential surgery, radiation, or
systemic therapy. Ultrasound results depend on
the operator’s description of the lesion and its
classification according to the BI-RADS system.
On ultrasound, malignant lesions appear as
hypoechoic masses with internal calcifications,
shadowing, spiculated structures, and irregular
margins. (6).

continues to advance, newer methods are
being introduced, such as contrast-enhanced
mammography, automated breast ultrasound,
sonoelastography, and digital tomosynthesis.

To standardize findings in ultrasound,
mammography, and MRI, the ACR-BI-RADS
classification (American College of Radiology
- Breast Imaging Reporting and Data System)
is used. By using this classification, breast
lesions are categorized into one of seven
existing categories, which allows for follow-up
of findings, diagnostic evaluation, and quality
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control. It allows us to determine the further
diagnostic procedure.

« BI-RADS 0 - finding is not completely
clear, requires additional tests

« BI-RADS 1 - finding without noticeable
changes

« BI-RADS 2 - finding of definitely benign
changes, usually representing a cyst

«  BI-RADS 3 - a probably benign finding;
the patient should be referred for additional
ultrasound or mammography and a follow-
up examination within 3 to 6 months

2. RESEARCH MATERIALS AND METHODS

2.1. Patients

The study was conducted at the Clinical Center
of the University of Sarajevo, at the Clinic of
Radiology. Data were collected in the BIS system.
Medical documentation was used: patient
referrals and ultrasound, mammography, and
histopathology reports. The study included

2.2 Criteria for inclusion in the study

The study included the following patients:

o Female patients,
« Female patients over 18 years of age,

«  Female patients who have been diagnosed

2.3 Criterion for exclusion from the study

The study does not include:

«  Male patients,
« Female patients under the age of 18,

« Female patients who have not been
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«  BI-RADS 4 - suspicious abnormality;
histopathological analysis is required
to confirm or rule out malignancy, and
surgical intervention is indicated if breast
cancer is confirmed

« BI-RADS 5 - suspected malignant change,
finding that indicates breast cancer, biopsy
and removal of the breast is performed

« BI-RADS 6 - breast cancer diagnosed,
treatment plan implemented

50 female patients of different age groups who
underwent examinations using both diagnostic
modalities and had histopathological analysis
performed.

with a suspected breast lesion by
mammography and ultrasound

« Female patients who underwent
histopathological analysis

diagnosed with a suspected breast lesion by
mammography and ultrasound

«  Female patients who did not undergo
histopathological analysis
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2.4 Type of study

The study was conducted as a retrospective-
prospective study at the University Clinical

2.5 Research method

The study was conducted as a retrospective-
prospective study. The study included 50
female patients of different age groups in whom
ultrasound and mammography revealed a
suspicious breast lesion, as well as patients who
underwent surgical treatment. Ultrasound and
mammography findings were compared with
histopathological findings. Data were processed
using standard statistical methods and presented
in graphical and tabular form. All patients
who met the inclusion criteria were included
in the study. The general part of the study was
based on the patients’ age and their referral

2.6 Database and further processing

Statistical processing

The collected data were stored in an electronic
database created using Microsoft Office 2019,
in the Excel spreadsheet program. For statistical
data analysis, the SPSS v27.1.0 software by
IBM was used. Categorical variables were
presented as frequencies, expressed either as
absolute numbers or percentages. The results
of the descriptive statistical analysis of risk were
presented using the following parameters: mean
value and standard deviation. The chi-square
test (x2) was used to examine the existence of
differences between expected and observed
values in one or more categories in contingency
tables. In cases where more than 20% of the
expected cell values were less than 5, Fisher’s
exact test was applied.

Center in Sarajevo, from March 2022 to March
2023.

diagnoses. After that, definitive mammography
and ultrasound diagnoses were performed
for the breasts in which a suspicious lesion
was detected. Mammography findings were
classified according to the BI-RADS system.
After mammography, definitive ultrasound
diagnoses were presented, which were also
classified according to the BI-RADS system. The
sizes of the suspicious lesions were classified on
both diagnostic modalities. After that, based
on histopathological findings, the locations of
breast lesions, their sizes, and the outcomes of
the histopathological results were determined.

The
mammography in detecting breast lesions was
tested using the ROC (Receiver Operating
Characteristic) curve. Area under the curve
(AUC) values of p > 0.5 indicate the test’s
applicability, while values above 0.6 suggest
a moderate test strength in detecting two
outcomes. The analysis also included sensitivity,
specificity, and
negative predictive value.

potential use of wultrasound and

positive predictive value,

The research results were presented in textual,
tabular, and graphical Statistical
significance was set at a probability level of p <
0.05

form.
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The collected data is stored in an electronic The potential wuse of wultrasound and

database created using Microsoft Office 2019,
in the Excel spreadsheet program. For statistical
dataanalysis, the SPSSv27.1.0 software developed
by IBM was used. Categorical variables were
presented as frequencies, expressed either as
absolute numbers or as percentages. The results
of the descriptive statistical risk analysis were
presented using the following parameters: mean
value and standard deviation. The chi-square
test (x2) was used to examine the existence of
differences between expected and observed
values in one or more categories in contingency
tables. In cases where more than 20% of the
expected cell values were less than 5, Fisher’s
exact test was applied.

3. RESULTS

The study analyzed radiological findings of 50
female patients, with a mean age of 52.94 +
11.46 years and a median age of 51.50 years. The
youngest patient was 32 years old and the oldest
was 77 years old.

Analysis of the reasons for visiting a doctor
showed that 21 patients (42%) had no prior
diagnosis, while 24 patients (48%) came for

Analysis of mammography examination

The analysis revealed that, out of 40 evaluated
mammographic images of the right breast, a
suspicious lesion was identified in 27.5% of the
images. Undifferentiated shading was observed
in 17.5% of the images, and no suspicious lesions
were observed in 55%.

Out of 50 participants, 36 had complete data,
and it was determined that a suspicious lesion
was identified in 27.78% of those images, while
an undefined shading was observed in 11.11% of
the images. No suspicious lesions were observed
at 61.11%.
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mammography in detecting breast lesions was
tested using the ROC (Receiver Operating
Characteristic) curve. Area under the curve
(AUC) values of p > 0.5 indicate the test’s
applicability. Values above 0.6 indicate a
moderate test strength in detecting two
outcomes. The analysis also included sensitivity,
specificity, positive predictive value, and
negative predictive value.

The research results were presented in textual,
tabular, and graphical form. Statistical
significance was set at a probability level of p <
0.05.

follow-up examinations. Mastitis was found in
2 patients (4%), as well as FNAC in observation.
Cysts were the reason for consultation in 1
patient (2.0%).

All  patients underwent
imaging, breast ultrasound examination, and
histopathological (HP) analysis.

mammography

A BI-RADS value of “1,” representing a negative
finding, was observed in 2 patients (4.26%), while
a value of “2,” indicating a benign finding, was
observed in 24 patients (51.06%). A BI-RADS
value of “3) representing a probably benign
finding, was observed in 9 patients (19.15%)
on the right breast. A BI-RADS value of “4,
representing a suspicious finding, was observed
in 8 patients (17.02%). A highly suggestive
malignant finding, corresponding to a BI-RADS
value of “5,” was observed in 3 patients (6.38%).
A BI-RADS value of “6,” indicating malignancy,
was observed in 1 patient (2.21%).
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A BI-RADS value of “1;” representing a negative
finding, was observed in 3 patients (7.14%),
while a value of “2,” indicating a benign finding,
was observed in 21 patients (47.72%). A BI-
RADS value of “3) representing a probably
benign finding, was observed in 11 patients

Ultrasound examination analysis

A total of 45 patients had data on the value of
ultrasonic BI-RADS. It was determined that
1 patient (2.22%) had a BI-RADS value of “0,
indicating the necessity of using additional
radiological techniques. A BI-RADS score of
“1” was observed in 4 patients (8.89%), while
a score of “2,” indicating a benign lesion, was
found in 18 patients (40%). A BI-RADS value of
“3) representing a probably benign lesion, was
observed in 8 patients (17.78%). A BI-RADS
score of “4,” indicating a suspicious lesion, was
observed in 11 patients (24.44%). BI-RADS
values of “5 indicating highly suspicious
lesions, were observed in 2 patients (4.44%). A
BI-RADS value of “6,” indicating a known breast
malignancy, was observed in 1 patient (2.22%).

A total of 38 patients had data on the value of
the ultrasound BI-RADS for the left breast. It

(25,0%) on the right breast. A BI-RADS value
of “4) representing a suspicious finding, was
observed in 8 patients (18,18%). A highly
suggestive malignant finding, corresponding
to a BI-RADS value of “5,” was observed in 1
patient (2.27%).

was determined that 2 patients (5.63%) had a
BI-RADS value of “1,” indicating normal breast
structure. A BI-RADS value of “2,” representing
a benign lesion, was observed in 19 patients
(50%). A BI-RADS value of “3 indicating a
probably benign lesion, was observed in 10
patients (26.32%). A BI-RADS score of “4)
representing a suspicious lesion, was observed
in 6 patients (15.79%). A BI-RADS value of
“5) indicating a highly suspicious lesion, was
observed in 1 patient (2.63%). A BI-RADS value
of “6,” representing a known breast malignancy,
was not observed in any patient.

The relationship between BI-RADS values of the
right breast obtained by mammography and by
ultrasound diagnostics is presented in Graph 8.

80,00% 73,10%
70,00% 63,60%
60,00% >7,10%
50,00% 46,20%
40,00% 3050 35,70 1,80%
30,00% 3,10% 3,10%
20,00%
10,00% 10% ,50% ,80%
0,00%
Right Left Right Left
Mammography Ultrasound
H<15mm m15-30mm 31+ mm

Graph 1. Lesion sizes on mammography and ultrasound of the right and left breast
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On mammography, 30.8% of lesions measured
less than 15 mm, 46.2% measured between 15
and 30 mm, and 23.10% measured more than
30 mm. For comparison, on ultrasound, lesion
size was reported as less than 15 mm in 63.6%
of cases, between 15 and 30 mm in 31.8% of
cases, and 31 mm or larger in 4.5% of cases.
Nevertheless, due to the smaller number of
samples with available data, no significant
difference was found (Fisher’s exact test = 0.09).

On mammography of the left breast, the lesion
was found to be smaller than 15 mm in 35.7%
of cases, between 15 and 30 mm in 57.1% of
cases, and larger than 30 mm in 7.1% of cases.
On ultrasound, 73.1% of lesions were described
as measuring less than 15 mm, 23.10% as
15-30 mm, and 3.8% as larger than 30 mm.
Nevertheless, due to the smaller number of
samples with available data, no significant
difference was found (Fisher’s exact test = 0.051).

Analysis of mammography and ultrasound in detection of breast lesions

The use of mammography and ultrasound in the
detection of lesions relative to the findings was

Table 1. ROC analysis mammography use

tested using ROC analysis.

% CI%
Sensitivity 76.92% 41.19%-94.96%
Speciﬁcity 65.35% 44.33%-82.79%
PPV 52.63% 28.86%-75.55%
NPV 85% 62.11%-96.79%
Area value CI
AUC 0.71 0.54-0.84

Based on the appearance of mammography
findings, the sensitivity of mammography was
determined to be 76.92%, with a confidence
of 41.19-94.96%. Specificity was
65.335%, with a confidence interval ranging
from 44.33% to 82.79%. The positive predictive

interval

Table 2. ROC analysis of ultrasound use

value of mammography in detecting malignant
lesions was 52.63%, while the negative predictive
value was 85%.

The value of the area under the curve on the
ROC analysis was AUC=0.71, which indicates
good test performance.

% CI%
Sensitivity 72.73% 39.03-93.98
Specificity 52.86% 40.55-64.91
PPV 19.51% 8.82-34.87
NPV 93% 79.61-98.43
Area value CI
AUC 0.63 0.51-0.73
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Based on the appearance of mammography
findings, the sensitivity of ultrasound was
determined to be 72.73%, with a confidence
interval of 39.03-93.98%. Specificity was 52.86%
with a confidence interval of 40.55% to 64.91%.
The positive predictive value of mammography
in detecting malignant lesions was 19.51%,

while the negative predictive value was 93%.

The value of the area under the curve on the
ROC analysis was AUC=0.63, which indicates
the possibility of use in detection, but it did not
show the same value as mammography, i.e. the
test is of a lower level.

Table 3. Detection analysis based on mammography and ultrasound

Histopathological findings

Benign Suspicious change Cancer
By BI-RADS
R% N R% N R%

Benign 20 76.9% 3 11.5% 3 11.5%

Ultrasound Suspicious 9 69.2% 2 15.4% 2 15.4%
change

Cancer 0 0.0% 1 20.0% 4 80.0%

Benign 21 84.0% 1 4.0% 3 12.0%

Mammography Suspicious 10 62.5% 5 31.3% 1 6.3%
change

Cancer 0 6.0% 1 16.7% 5 83.3%

The analysis showed that, out of 26 ultrasound
findings considered benign by the physician,
76.9% were confirmed as benign on
histopathological examination, 11.5%
identified as suspicious changes, and 11.5%
were confirmed as carcinoma. Of the 13
findings that were considered suspicious on
ultrasound, 69.2% were benign, 15.4% were
also classified as suspicious on histopathological
examination, and 15.4% were confirmed as
carcinoma. On ultrasound, 5 findings were
classified with BI-RADS values of 5 or higher, of
which 4 (80%) were confirmed as carcinoma on
histopathological examination.

were

From a mammographic perspective, out of 25
findings classified as benign, 84% were also
confirmed as benign on histopathological
examination, while 4% were identified as
suspicious changes. Of these findings, 12% were
confirmed as carcinoma on histopathological
examination. Among the findings that were
presented and described as suspicious on
mammography, 62.5% were benign, 31.3%
were suspicious, and 6-3% were confirmed as
carcinoma.
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ROC analysis based on BI-RADS values
Ultrasound Mammography
% CI% % CI%
Sensitivity 44.44% 13.70-78.80% 55.56% 21.20-86.30%
Specificity 97.14% 85.08-99.93% 97.37% 86.19-99.93%
PPV 80.00% 28.36-99.49% 83.33% 35.88-99.58%
NPV 87% 72.57-95.70% 90.24% 76.87-97.28%
AUC 0.71 0.55-0.84 0.76 0.62-0.88

The analysis showed that the sensitivity of
ultrasound was 44.44%, with a confidence
interval of 13.70 to 78.8%, while the sensitivity
of mammography was 55.56% (21.20-86.30%).
The specificity of ultrasound was 97.14%, with a
confidence interval of 85.08-99.93%. Specificity
of mammography was 97.37% (86.19-99.93%).

4. DISCUSSION

The study was conducted as a retrospective-pro-
spective study. The study included 50 female
patients of different age groups in whom ultra-
sound and mammography revealed a suspicious
breast lesion, as well as patients who underwent
surgical treatment. Ultrasound and mammog-
raphy findings were compared with histopatho-
logical findings. Data were processed using
standard statistical methods and presented in
graphical and tabular form. All patients who met
the inclusion criteria were included in the study.

The study analyzed radiological findings of 50
female patients, with a mean age of 52.94 +
11.46 years and a median age of 51.50 years. The
youngest patient was 32 years old and the oldest
was 77 years old (table 1).

Analysis of the reasons for visiting a doctor
showed that 21 patients (42%) had no prior
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The positive predictive value was 80% for
ultrasound and 83.33% for mammography. The
negative predictive value was 87% for ultrasound
and 90.24% for mammography.

The area under the curve was 0.71 for ultrasound,
and 0.76 for mammography.

diagnosis, while 24 patients (48%) came for
follow-up examinations. Mastitis was found in
2 patients (4%), as well as FNAC in observation.
Cysts were the reason for consultation in 1
patient (2.0%).

All  patients underwent mammography
imaging, breast ultrasound examination,
and histopathological (HP) analysis. The

analysis revealed that, out of 40 evaluated
mammographic images of the right breast, a
suspicious lesion was identified in 27.5% of the
images. Undifferentiated shading was observed
in 17.5% of the images, and no suspicious lesions
were observed in 55%.

Out of 50 participants, 36 had complete data,
and it was determined that a suspicious lesion
was identified in 27.78% of those images, while
an undefined shading was observed in 11.11% of
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the images. No suspicious lesions were observed
at 61.11%.

A BI-RADS value of “1,” representing a negative
finding, was observed in 2 patients (4.26%),
while a value of “2,” indicating a benign finding,
was observed in 24 patients (51.06%).

A total of 45 patients had data on the value of
ultrasonic BI-RADS. It was determined that
1 patient (2.22%) had a BI-RADS value of “0,
indicating the necessity of using additional
radiological techniques. A BI-RADS score of
“1” was observed in 4 patients (8.89%), while
a score of “2;” indicating a benign lesion, was
found in 18 patients (40%). A BI-RADS value of
“3) representing a probably benign lesion, was
observed in 8 patients (17.78%). A BI-RADS
score of “4,” indicating a suspicious lesion, was
observed in 11 patients (24.44%). BI-RADS
values of “5” indicating highly suspicious
lesions, were observed in 2 patients (4.44%). A
BI-RADS value of “6,” indicating a known breast
malignancy, was observed in 1 patient (2.22%).

The relationship between BI-RADS values of the
right breast obtained through mammography
and ultrasound diagnostics was previously
presented graphically in the empirical part of the
analysis. Analysis of the distribution of patients
according to the BI-RADS score showed that BI-
RADS categories 1 and 2 were observed in 48.89%
of cases on ultrasound and in 55.32% of cases on
mammography. BI-RADS categories 5 or 6 were
observed in 6.66% of patients on ultrasound and
in 8.59% of patients on mammography. There
was no significant difference in the distribution
of patients (x2=3.214, p=0.782).

Analysis of the distribution of patients according
to BI-RADS score values showed that BI-RADS
categories 1 and 2 were observed in 55.14% of
cases on ultrasound and in 52.63% of cases on
mammography. BI-RADS values of “5” or “6”
were observed in 2.27% of patients on ultrasound
and in 2.63% of patients on mammography.

There is no significant difference in patient
distribution (x2=0.195, p=0.995).

Based on the appearance of mammography
findings, the sensitivity of mammography was
determined to be 76.92%, with a confidence
interval of 41.19-94.96%. Specificity was
65.335%, with a confidence interval ranging
from 44.33% to 82.79%. The positive predictive
value of mammography in detecting malignant
lesions was 52.63%, while the negative predictive
value was 85%.

The value of the area under the curve on the
ROC analysis was AUC=0.71, which indicates
good test performance.

Based on the appearance of mammography
findings, the sensitivity of ultrasound was
determined to be 72.73%, with a confidence
interval of 39.03-93.98%. Specificity was 52.86%
with a confidence interval of 40.55% to 64.91%.
The positive predictive value of mammography
in detecting malignant lesions was 19.51%,
while the negative predictive value was 93%.

The value of the area under the curve on the
ROC analysis was AUC=0.63, which indicates
the possibility of use in detection, but it did not
show the same value as mammography, i.e. the
test is of a lower level.

The analysis showed that, out of 26 ultrasound
findings considered benign by the physician,
76.9% confirmed as benign on
histopathological examination, 11.5%
identified as suspicious changes, and 11.5%
were confirmed as carcinoma. Of the 13
findings that were considered suspicious on
ultrasound, 69.2% were benign, 15.4% were
also classified as suspicious on histopathological
examination, and 15.4% were confirmed as
carcinoma. On ultrasound, 5 findings were
classified with BI-RADS values of 5 or higher, of
which 4 (80%) were confirmed as carcinoma on
histopathological examination.

were
were
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From a mammographic perspective, out of 25
findings classified as benign, 84% were also
confirmed as benign on histopathological
examination, while 4% identified as
suspicious changes. Of these findings, 12% were
confirmed as carcinoma on histopathological
examination. Among the findings that were
presented and described as suspicious on
mammography, 62.5% were benign, 31.3%
were suspicious, and 6-3% were confirmed
as carcinoma. Of the 6 findings classified
as carcinoma 16.7%
were identified as suspicious changes on
histopathology, while 83.3% were confirmed as
carcinoma.

were

on mammography,

ROC value analysis based on BIRAD values
is also significant. Specifically, the analysis
showed that the sensitivity of ultrasound was
44.44%, with a confidence interval of 13.70 to
78.8%, while the sensitivity of mammography
was 55.56% (21.20-86.30%). The specificity
of ultrasound was 97.14%, with a confidence
interval of 85.08-99.93%. Specificity of
mammography was 97.37% (86.19-99.93%). The
positive predictive value was 80% for ultrasound
and 83.33% for mammography. The negative
predictive value was 87% for ultrasound and
90.24% for mammography. The area under the
curve was 0.71 for ultrasound, and 0.76 for
mammography.

6. CONCLUSIONS

1. The sizes of suspicious lesions determined
by mammography in this study largely
corresponded to the sizes of suspicious
lesions identified through histopathological
analysis of the samples. Of the known data on
histopathological sample sizes, 40.91% were
smaller than 15 mm, while mammography
determined lesion sizes smaller than 15 mm
in 30.8% of cases in the right breast and
35.7% in the left breast. Sizes from 15 to 30
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In the study titled “Comparison of mammo-
graphy and ultrasonography findings with
pathology results in patients with breast cancer
in Birjand, Iran,” conducted by Haghigi F,
Ghodratollah N., Mahyar M., and Naeeme
A., which aimed to identify the preferred
diagnostic modality for screening patients with
breast cancer, 79 female patients referred to
Imam Reza Hospital participated. Patient data
were recorded using a checklist that included
name, identification code, age, ultrasound and
mammography results, as well as pathological
reports. The ultrasound and mammography
results were compared with the pathological
findings.

The mean age of the patients was 46.94 + 11.76
years. The results showed that 7.6% of patients
had ductal carcinoma. Approximately 72.5%,
2.9%, and 24.6% of patients had stage 2, stage 3,
and breast carcinoma, respectively. In addition,
both breasts were affected in 1.3% of patients.
Ultrasound findings were positive and false
negative in 97.5% and 2.5% of cases, respectively.
Moreover,
results were positive and false-negative in 98.7%
and 1.3% of patients, respectively.

mammography and ultrasound

This study demonstrated that mammography
is the preferred modality for screening patients
with breast cancer, while the use of ultrasound is
recommended, particularly for women at higher
risk. (61)

mm determined by mammography on the left
breast were 35.7%, which is approximately
the percentage of detected sizes through
histopathological Mammographic
assessment of the size of a suspicious breast
lesion is an important predictor in evaluating
its etiology and determining its dimensions,
which is of great significance when selecting the
appropriate treatment strategy.

analysis.
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2. Ultrasound diagnostics play a major role in the
detection of breast cancer and in determining
lesion size. Ultrasound has particular potential
to improve early detection rates in areas without
access to mammography. Analysis of ultrasound
incancerdetection, confirmedbyhistopathology,
verified the presence of carcinoma; however,
based on specificity and sensitivity testing in
this study, lower percentages were recorded
compared to the other diagnostic method.

3. In this study, mammography proved to be
a method of choice where mammography

7. REFERENCES

1. Fallenberg ME.,, Fuchsjager M., Screening and
Beyond: Medical imaging in the detection,
diagnosis and menagment of breast diseases, The
European Society of Radiology (ESR), 2016.

2. M. Samija, S. Juzbasi¢, V. Separovié, V.D.
Vrdoljak: Tumori dojke, Medicinska naklada,
Hrvatsko onkolosko drustvo - HZL, Zagreb,
2007.

3. E. Vrdoljak, M. Samija, Z. Kusi¢, M. Petkovi¢,
D. Gugi¢, Z. Krajina: Klinicka onkologija,
Medicinska naklada, Zagreb 2013.

4. Brkljaci¢ B., Brni¢ Z., Dojka U: Hebrang A.,
Klari¢-Custovi¢ R. (ur.) Radiologija. Medicinska
naklada, Zagreb, 2007., 349-62.

5. Miglioretti i DL, Ichikawa L., Smith RA., Basset
LW.,, Feig SA, Monses B, et al. Criteria for
identifying radiologist with acceptable screening
mammography interpretive preformance on
basis of multiple performance measures. AJR
Am ] Roengenol, 2015., 204.

6. Brkljaci¢ B., Brni¢ Z., Dujmi¢ GE, Jurkovi¢ S.,
Kovacevié J., Marti¢ K., Parun SA, Lon¢ari¢
TC, Vlajci¢ Z., Zic R., Hrvatske smjernice za
osiguranje kvalitete probira i dijagnostike raka
dojke, Hrvatski zavod za javno zdravstvo, 2017.

7. Bray F, Soerjomataram I. The Changing Global
Burden of Cancer: Transitions in Human
Development and Implications for Cancer
Prevention and Control. In: Gelband H, Jha
P, Sankaranarayanan R, Horton S, editors.
Cancer: Disease Control Priorities, Third

sensitivity of 76.92% was determined with a
confidence interval of 41.19-94.96%. Specificity
was 65.335%, with a confidence interval
ranging from 44.33% to 82.79%. The value of
the area under the curve on the ROC analysis
was AUC=0.71, indicating that mammography
is the primary method of choice for detecting
carcinoma and suspicious changes, and therefore
a superior method compared to ultrasound
diagnostics

Edition (Volume 3). Washington (DC): The
International Bank for Reconstruction and
Development / The World Bank; 2015 Nov 1.

8. Naing NN. Easy way to learn standardization:
direct and indirect methods. Malays ] Med Sci.
2000;7(1):10-5.

9. DeSantis CE, Ma J, Gaudet MM, Newman
LA, Miller KD, Goding Sauer A, et al. Breast
cancer statistics, 2019. CA Cancer J Clin.
2019;69(6):438-51.

10. Bray F, McCarron P, Parkin DM. The changing
global patterns of female breast cancer incidence
and mortality. Breast Cancer Res. 2004;6(6):229—
39.

11. Lukasiewicz S, Czeczelewski M, Forma A,
Baj ], Sitarz R, Stanistawek A. Breast Cancer-
Epidemiology, Risk Factors, Classification,
Prognostic Markers, and Current Treatment
Strategies-An Updated Review. Cancers.
2021;13(17):4287.

12. Coughlin SS. Epidemiology of Breast Cancer
in Women. In: Ahmad A, editor. Breast Cancer
Metastasis and Drug Resistance: Challenges
and Progress. Cham: Springer International
Publishing; 2019. p. 9-29.

13. Lukasiewicz S, Czeczelewski M, Forma A,
Baj J, Sitarz R, Stanistawek A. Breast Cancer-
Epidemiology, Risk Factors, Classification,
Prognostic Markers, and Current Treatment
Strategies-An Updated Review. Cancers.
2021;13(17):4287.

Print:  ISSN 2232-8726

Online: ISSN 2637-3297




Udruzenje inzinjera medicinske radiologije u FBiH u

Novembar/Studeni 2025. godine

Radioloske tehnologije — Casopis iz oblasti radioloske tehnologije | Volumen 16 |

14. Momenimovahed Z, Salehiniya H.
Epidemiological characteristics of and risk
factors for breast cancer in the world. Breast
Cancer (Dove Med Press). 2019;11:151-64.

15. Fidler MM, Soerjomataram I, Bray F. A global
view on cancer incidence and national levels
of the human development index. Int ] Cancer.
2016;139(11):2436.

16. Peintinger F. National Breast Screening
Programs across Europe. Breast Care (Basel).
2019;14(6):354-8.

17. Iwamoto Y, Kaucher S, Lorenz E, Birnighausen
T, Winkler V. Development of breast cancer
mortality considering the implementation
of mammography screening programs - a
comparison of western European countries.
BMC Public Health. 2019;19(1):823.

18. Wojtyla C, Bertuccio P, Wojtyla A, La Vecchia
C. European trends in breast cancer mortality,
1980-2017 and predictions to 2025. Eur |
Cancer. 2021;152:4-17.

19. Iwamoto Y, Kaucher S, Lorenz E, Barnighausen
T, Winkler V. Development of breast cancer
mortality considering the implementation
of mammography screening programs - a
comparison of western European countries.
BMC Public Health. 2019;19(1):825.

20. Jani C, Salciccioli I, Rupal A, Al Omari O,
Goodall R, Salciccioli JD, et al. Trends in Breast
Cancer Mortality Between 2001 and 2017: An
Observational Study in the European Union and
the United Kingdom. JCO Global Oncology.
2021(7):1682-93.

21. Sharma GN, Dave R, Sanadya J, Sharma P,
Sharma KK. Various types and management of
breast cancer: an overview. ] Adv Pharm Technol
Res. 2010;1(2):109-26.

22. Torre LA, Sauer AM, Chen MS, Kagawa-Singer
M, Jemal A, Siegel RL. Cancer statistics for
Asian Americans, native hawaiians, and pacific
islanders, 2016: converging incidence in males
and females. Cancer J Clin. 2016;66:182-202.

23. Anne M. Gilroy, Brian R. MacPherson,
Lawrence M. Ross: Anatomski atlas a latinskim
nazivljem, Medicinska naklada, Zagreb, 2011.

Print:  ISSN 2232-8726

Online: ISSN 2637-3297

24.

25.

26.

27.

28.

29.

30.

31.

32.

Duggan C, Coronado G, Martinez J, et al.
Cervical cancer screening and adherence

to followup among Hispanic women study
protocol: a randomized controlled trial

to increase the uptake of cervical cancer
screening in Hispanic women. BMC Cancer.
2012;12(1):170.

Esserman L, Joe BN. Diagnostic Evaluation
and Initial StagingWork-Up of WomenWith
Suspected Breast Cancer; 1998. Available from:
http://www.uptodate.com/home/ index.html

Goel MS, O’Conor R. Increasing screening
mammography among predominantly Spanish
speakers at a federally qualified health center
using a brief previsit video. Patient EducCouns.
2016;99(3):408-413.

Wilson TE, Fraser-White M, Feldman J,

et al. Hair salon stylists as breast cancer
prevention lay health advisors for African
American and Afro-Caribbean women. J
HealthCarePoorUnderserved. 2008;19(1):216-
226.

Wallace D, Hunter ], Papenfuss M, De
Zapien JG, Denman C, Giuliano AR. Pap
smear screening among women >/=40 years
residing at the United States-Mexico border.
HealthCareWomen Int. 2007;28(9):799-816.

Mendez LE, Manci N, Cantuaria G, et al.
Expression of glucose transporter-1 in cervical
cancer and its precursors. GynecolOncol.
2002;86(2):138-143.

Warner E, Plewes DB, Hill KA, et al. Surveillance
of BRCA1 and BRCA2 mutation carriers with
magnetic resonance imaging, ultrasound,

mammography, and clinical breast examination.
JAMA. 2004;292(11):1317-1325.

Taplin SH, Barlow WE, Ludman E, MacLehos R,
Meyer DM, Seger D, Herta D, Chin C, Curry S.
Testing Reminder and Motivational Telephone
Calls to Increase Screening Mammography:

a Randomized Study. JNatlCancer Inst.
2000;92(93):233-242.

Center for Substance Abuse Treatment.






