Journal of Advances in Medicine and Medical Research

32(8): 17-22, 2020; Article no.JAMMR.57375

ISSN: 2456-8899

(Past name: British Journal of Medicine and Medical Research, Past ISSN: 2231-0614,
NLM ID: 101570965)

The Role of Magnetic Resonance Imaging and
Molecular Features in the Diagnosis of
Breast Cancer

Yulduz Nishonova', Igor Juraviov' and Sevinch Kurbanova'

"Republican Specialized Scientific-Practical Medical Center of Oncology and Radiology, Uzbekistan.
Authors’ contributions

This work was carried out in collaboration among all authors. Author YN designed the study,
performed the statistical analysis, wrote the protocol and wrote the first draft of the manuscript. Author
IJ managed the analyses of the study. Author SK managed the literature searches. All authors read
and approved the final manuscript.

Article Information

DOI:10.9734/JAMMR/2020/v32i830461

Editor(s):

(1) Dr. Fatima Mubarak, Aga Khan University, Pakistan.

Reviewers:

(1) Zainiharyati Mohd Zain, Universiti Teknologi MARA 40450 Shah Alam Selangor Malaysia.
(2) R. Monisha, SRM College of occupational therapy, India,

(3) J. Bethanney Janney, Sathyabama Institute of science and Technology, India.

Complete Peer review History: http://www.sdiarticle4.com/review-history/57375

Received 23 March 2020

Short Research Article Accepted 28 May 2020
Published 05 June 2020

ABSTRACT

Aims: To study the importance of differential diagnosis of breast cancer using Magnetic resonance
mammography.

Study Design: Cohort Study.

Place and Duration of Study: The study was conducted Republican Specialized Scientific-
Practical Medical Center of Oncology and Radiology between 2017 and 2019.

Methodology: The study included a clinical and instrumental examination of 70 women with
suspected breast cancer. The age of the patients was 26-75 years (average age - 49.0 + 2 years).
All patients underwent core biopsy. The procedure was performed in a horizontal position of the
patient, a needle was brought in and a “shot” was performed, during which a tissue sample was
taken from the focus of interest. In 5 (7.1%) cases, the second stage of verification of the diagnosis
was carried out through sectoral resection with an urgent histological examination. The resulting
material is sent for cytological and histological studies.

Results: The sensitivity of x-ray mammography in detecting breast tumors was 83.4%, specificity
60.0%. The sensitivity of ultrasound in the diagnosis of breast cancer was 86.4%, specificity -
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cancer.

44.8%. In our observations of breast MRI, the sensitivity was 97.5%, specificity 87.2%. Magnetic
resonance mammography is considered a more effective method in the early diagnosis of breast

Conclusion: Breast MRI is highly sensitive, specific and accurate in assessing the prevalence and
differential diagnosis between a benign and malignant process.

Keywords: Breast cancer; radiation; indications; MRI; immunohistochemical.

1. INTRODUCTION

Today, the diagnosis of preclinical forms of
breast cancer is impossible without the use of
modern radiation research methods. The
widespread use of X-ray mammography (MG) in
the general population has indeed significantly
improved the detection of breast tumors (MF).
The methodically correct use of mammography
studies can reduce mortality from breast cancer
in the age group from 40 to 49 years by 18%,
and in women older than 50 years by more than
30% [1,2]. However, the authors report low MG
efficacy in high-risk women. MG sensitivity in
young women was only 40-60% and was lower
in comparison with the results of screening of the
general population in women aged 50-75 years.
Harmlessness and ease of use of ultrasound
allow you to use it as the first diagnostic method
for diseases of the breast in young, pregnant and
lactating women, with developed fibroglandular
complex and fibrocystic mastopathy. But
numerous studies of diagnostic methods for
breast cancer in high-risk women have shown
that ultrasound has low sensitivity and specificity:
43% and 33-96%, respectively [3,4]. The
advantage of magnetic resonance imaging (MRI)
is the ability to detect clinically and radiologically
hidden formations. Some studies [5], in which the
annual MRI was compared with MG in women at
high risk of developing breast cancer, it was
found that its sensitivity is almost twice that of
MG. Using MR, it is possible to detect 2.7 times
more tumors than with MG. The combination of
these 2 methods increases detection by 20%
[6,7,8]. Studies have shown that early detection
and appropriate treatment of breast cancer
significantly increase the chances of survival [9].
They also showed that early detection of small
lesions improves prognosis and leads to a
significant reduction in mortality. However, the
interpretation of the mammogram is not easy due
to the small difference in the density of various
tissues in the image. As a traditional method of
obtaining medical images, ultrasound
(ultrasound) for many vyears plays a very
important role in the detection of breast cancer,
biopsy with visual monitoring and diagnosis of
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lymph nodes. Breast magnetic resonance
imaging (MRI) is an integral component of breast
imaging protocols, and in recent years its
importance has increased. The overall sensitivity
of MRI to breast cancer is relatively high, with an
estimated 85% to 100% [10]. In cases of invasive
ductal carcinoma, its sensitivity approaches
100%. The sensitivity of MRI to invasive lobular
carcinoma and ductal carcinoma in situ is lower
and still not well defined [11]. The expression of
hormone receptors (estrogen receptors - ER and
progesterone - PR), as well as over-expression
or amplification of human epidermal growth
factor receptor 2 (HER2), have been identified as
important predictors in patients with breast
cancer [12]. Currently, these markers are usually
used to determine treatment and to establish a
prognosis of the disease associated with clinical
and pathological variables, such as lymph node
lesions, tumor size, histological type, tumor
degree and surgical fields [13,14]. This study
was undertaken to determine the diagnostic
effectiveness of MRI with dynamic contrast
enhancement for various histological and
molecular biological types of breast cancer.

2. MATERIALS AND METHODS

The study involved 70 women with suspected
breast cancer who were examined and treated at
the Department of Radiology in Republican
Specialized Scientific-Practical Medical Center of
Oncology and Radiology between 2017 and
2019. The age of the patients is 26-75 years
(mean age 490 + 2 years). MRI
mammography was performed on a PHILIPS 3.0
Tesla device, in T1 WI, T2 WI, STIR modes. The
study was carried out in the supine position with
hands pressed to the body using a special
surface coil. A catheter was inserted into the
elbow vein and a woman was warned of
undesirable movement during the study. For an
initial assessment of the structure of the
mammary glands, images were obtained using
impulse sequences to obtain T1 WI and T2 WI
with the suppression of the MR signal from fat,
since the intense MR signal from adipose tissue
presented in milk glands, does not allow
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differentiating pathological changes, especially of
small size. In addition, impulse TIRM sequences
are used with the suppression of the MR signal
from free water, which allows us to evaluate the
structure of the gland.

2.1 Pathomorphological Diagnosis

All  patients underwent immunohistochemical
(IHC) core biopsy with a Medax apparatus with a
14 G needle. The procedure was performed in a
horizontal position of the patient, a needle was
brought in and a “shot” was performed, during
which a tissue sample was taken from the focus
of interest. In 5 (7.1%) cases, the second stage
of verification of the diagnosis was carried out by
sectoral resection with an urgent histological
examination.

3. RESULTS

According to the results of a comprehensive
examination, benign formations were more
common in the age group from 25 to 45 years
(mean age - 39.0 + 2.5 years). Among benign
changes in the mammary gland, cysts (N60.3)
(40.0%) were most often diagnosed,
fibroadenomas (D24) (33.3%), a nodular form of
mastopathy (local fibrosis) were detected much
less often (16.7%), fibrolipomas (6.7%), also a
phyloid tumor in 1 patient (3.3%). The defeat of
the right mammary gland was noted in 37
(52.9%) cases, the left - in 33 (47.1%). The
average size of breast tumors was 4.8 + 1.2 cm.
Tumor masses up to 2.0 cm in size were
detected in 10 (14.3%), from 2.1 to 5.0 cm - 47
(67.1%) , more than 5.0 cm - in 13 (18.6%)
women. The defeat of the right mammary gland
was noted in 37 (52.9%) cases, the left - in 33
(47.1%). Based on the clinical and morphological
studies, the histological type of the tumor and its

prevalence with an assessment of TNM and
stages were established in all patients.

An analysis of the data in Table 1 shows that the
largest number of patients was in stages llla -
54.3% and lla - 21.4%, llb —17.1%; the number
of patients was the smallest - in stage Ill b -
2.9%. According to the histological form, breast
cancer patients had invasive ductal cancer -
85.7%; invasive lobular cancer —8.5%; other
forms: 2.9% and 2.9%, respectively. Grade G for
the mammary gland determines the degree of
tumor differentiation, the higher the differentiation
of cells, the less aggressive the tumor and a
better prognosis (Table 2).

A study of the expression of RE and RP in
patients with breast cancer showed that positive
expression of RE and RP (RE +/RP +) was
detected in 23 (32.9%); negative RE and positive
RP (RE-/RP +) in 14 (20%); positive RE and
negative RP (RE +/RP-) in 12 (17.1%); negative
RE and RP (RE-/RP-) - in 21 (30.0%) patients.
Her-2/neu receptor expression was studied in 70
patients, depending on the level of expression,
the patients were divided into 4 groups, while in
31 patients did not have Her-2/neu (-), which
amounted to 44.3%; in 12, the weakly positive
phenotype Her-2/neu (1+) was determined -
17.1%; Her-2/neu (2+) positive phenotype in 11 -
15.7%; Her-2/neu (3+) three times positive in 16
-22.9%.

During MR — mammography, skin and internal
architectonics were evaluated: thickening of the
skin was found in 2.9% of women. Skin
deformation over education was found in 2.9% of
women. Concerning the surrounding tissues, the
formations were divided into two types of growth:
infiltrating and expansive. In 82.9% of women,
formations were characterized by an infiltrating

Table 1. Distribution of patients by stages and TNM system

Stage TNM Number of patients n=70 (%)
abs %

Stage | T1NoMg 3 4,3

Stage lla T4N4Mp 4 57
T2NoMg 11 15,7

Stage lIb ToN1Mg 12 17,1

Stage llla T,N,Mg 25 35,7
T3N1Mg 13 18,6

Stage IlIb T4N1Mg 2 2,9

Total 70 100,0%
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Table 2. The distribution of patients depending on the degree of tumor differentiation

Degree of differentiation Number of patients n=70 %

G1 9 12,8
G2 38 54,3
G3 23 32,8

Table 3. Phenotype classification based on biological features of breast cancer

Immunohistochemical status

Number of patients (n=70)

n %
Luminal A 20 28,6
Luminal B type 22 31,4
Luminal B Her-2/neu negative 8 11,4
Luminal B Her-2/neu positive 14 20,0
Her-2/neupositive 1 15,7
Triple negative 17 24,3
Total 70 100

type of growth, which was often characteristic of
ductal carcinoma. Expansive growth was found
in patients with medullary cancer (17.1%).
Analyzing data MR mammogram, 57 (81.4%)
women had irregular shapes, in other cases,
their shape was round and/or oval and lobulated,
respectively 3 (4.3%) and 9 (12.8%); with uneven
and fuzzy - 44 (62.9%), also tuberous 8 (11.4%)
and spiculate contours were in - 13 (18.6%).
Less often, their contours were smooth even in 5
(7.1%) cases. The kinetic changes in the MR
signal depended on the size of the tumor, less
commonly the histological types of breast cancer.
Malignant tumors up to 10 mm HF were
intensively accumulated in the central and
peripheral regions, in the first minutes of the
study with rapid leaching and the release of the
"plateau” 60.0% and 40.0%, respectively. Breast
cancer with histological type IPR, when they
exceeded 11 mm, with contrast enhancement,
had dynamic criteria typical of malignant tumors.
Contrast method started faster on the periphery
of the tumor. The MR signal increased rapidly,
reaching a maximum by the 2 minutes after the
introduction of gadolinium. Subsequently, the
signal either reached a “plateau” (40.0%), or
quickly began to decline from 2 to the 11 minutes
after contrast enhancement (60.0%). In one
patient, MR signal increased slowly, which was
the reason for the error in the diagnosis. With
sizes of 11-20 mm, in most cases (70.0%),
contrasting of the pathological formation began
centripetally from the first minutes. The
discrepancy between MR-mammographic and
histological data was observed in 6 patients: of
these, in 3 patients, MRI data were false-positive
and 3 were false-negative. False-negative results
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are because in 3 women (4.3%) the intensity of
the MR signal from tumors did not increase
significantly, thereby causing difficulties in the
differential diagnosis of the nature of the tumor.
Upon verification, this MR picture was
characteristic of invasive ductal and mucinous
carcinomas.

False-positive results were associated with
hypervascularization of the tumor which as a
result was evaluated as malignant mass in 3
(4.3%) cases. In two cases, there were
fiboroadenomas and a leaf-shaped tumor.
Dynamic MRI revealed multicentric breast growth
in 3 cases, which coincided with the data of
histological examination. Next, we analyzed the
main diagnostic, morphological, and molecular
genetic factors that influence the outcome of the
disease. In our study, the luminal A-subtype was
noted in most patients (20 of 70 cases; 28.6%).
But this group did not show any particular MR -
signs of malignancy.

4. DISCUSSION

Considering the role of MRI in the diagnosis of
breast cancer in women with a high risk of
occurrence, it should be noted that certain types
of tumors that are detected only by this method.
Even with a retrospective review of ultrasound
images of these patients in 39% of cases, the
tumors remain unrecognized. Most of them are
invasive ductal carcinomas - 62%, DCIS (ductal
carcinoma in situ) - 38% [15]. Among the tumors
that are detected by MRI and ultrasound, but
remain hidden during mammography, even with
retrospective image review (47%), invasive
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ductal carcinomas account for 80%, ductal
carcinomas DCIS - 20% [16]. The reason for
poor visualization of tumors in women carriers of
RP mutations by mammography is the fact that
breast cancer occurs in them at a younger age
than in the general population of women. It is
also known that the mammographic density of
the mammary gland is inversely proportional to
the age of the woman. In carriers of RP
mutations, the dense background of the gland
hides additional formations in the structure,
which, in addition, rarely display malignant
morphological features, such as displacement of
surrounding tissues, spicules, microcalcifications
[17]. Every year, an increasing amount of
knowledge about the manifestations of
genetically determined breast cancer is changing
the standard approaches to monitoring patients
at high risk for breast cancer associated with
mutations in the genes RP, BRCA2, etc. There is
a high risk of developing synchronous and
metachronic breast cancer, tumors with
multicentric growth in this group of patients
[18,19] require a more thorough examination.
Due to the low efficiency of standard examination
methods (MG and ultrasound), it became
necessary to include an additional method that
allows you to objectively characterize changes in
the breast tissue. The non-ionizing MRI method
showed high sensitivity in detecting early breast
cancer regardless of the age of the patients. Our
study showed how to confirm the feasibility of
using an integrated approach in the diagnosis of
hereditary breast cancer with MRI along with MG
and ultrasound.

5. CONCLUSION

Imaging is of great importance for the diagnosis
and treatment planning of patients with breast
cancer. As indicated earlier, the accuracy of
assessing the degree of local spread of the
tumor depends on many external and internal
factors that can affect the resolution of radiation
diagnostic methods. Therefore, at the first stage,
we used the whole complex of diagnostic
methods to determine the place of each of them
in the algorithm for evaluating the effectiveness
of diagnosis of breast cancer patients.
Determining the level of expression of ER and
RP in a tumor is mandatory; IHC method is
preferred. The result of determining receptor
status should include data on the percentage of
RE + and RP + cells and staining intensity. At the
same time, the expression levels of HER2 and
Ki67, which are also taken into account when
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planning therapy, should be determined by the
IHC method.
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