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ABSTRACT

Objective: Examining the reliability of magnetic resonance spectroscopy in
diagnosing malignant breast lesions, with histology serving as the gold standard, is
the objective of this study. Methods: In this cross-sectional research 110 females
were included. Before collecting data, patients signed a consent form acknowledging
the risks. Dynamically enhanced magnetic resonance (MRS) images were studied for
their kinematics and morphology. MRS's choline peak (Cho) was used to detect
cancer. Single-voxel technique was used to evaluate MRS' diagnostic accuracy in
cancer. MRS and biopsies were compared. Results: The patients mean age was
48.13+12.54 years and had mean BMI 26.25+9.61 kg/m2. Histological analysis
revealed malignant lesions in 82 cases (74.5%), whereas magnetic resonance
imaging (MRI) confirmed the presence of malignant lesions in 90 patients (81.8%).
When using MRS to diagnose malignant tumors, the most common morphologies
observed were ductal enhancement and peripheral enhancement. In terms of
specificity, accuracy, sensitivity, NPV, and PPV, MRS demonstrated a performance of
88%, 92%, 72%, and 94%, respectively. Conclusion: The superior specificity,
sensitivity, and accuracy of MRS make it an indispensable tool for identifying breast
masses. When it comes to diagnosing breast cancer, MRS is a specialized, sensitive,
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and efficient method.

INTRODUCTION

On a global scale, breast cancer is the leading cause of
cancer-related deaths among females and the most
common malignancy overall. This holds true in countries
that are both developing and well-developed. In 2011, the
incidence of breast cancer was low in most developing
countries of the world, while it was high in industrialized
parts of the globe (>80 per 100,000) [1,2].

Patients' chances of survival from breast cancer are
still influenced by how fast the disease is identified and
treated in its early stages, even with therapeutic
advancements [3,4]. Imaging techniques like magnetic
resonance imaging (MRI), ultrasonography (US), and
mammography can commonly detect breast cancer in its
early stages. Mammography is the go-to method for breast
cancer screening programs due to its benefits in terms of
reliability, simplicity of use, and direct comparison with
mammograms from previous research [3].

Although the MMG is capable of detecting masses,
breast USG remains the most effective method for
describing them or for use as an extra screening tool [5].
There is already evidence that ultrasound can detect small
cancers that are not apparent to the naked eye, even when
viewed by mammography, in women with dense breasts.
As far as breast imaging techniques go, magnetic
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resonance imaging (MRI) is the most sensitive for
detecting invasive breast cancer, regardless of the density
or quantity of fibroglandular tissue, fibrous scarring,
radiation, breast implants, or any other type of breast
reconstruction. But this method has a lot of problems that
make it not good for regular use. The method's low
specificity and high false positive rate are debated, and
there is no globally agreed standard for acquisition
procedures or interpretation guidelines. Additionally, it is
more expensive [6].

For early detection, magnetic resonance imaging
(MRI) is superior to mammography in high-risk patients,
especially those with dense breast tissue, because of MRI's
high sensitivity. Because MRI can detect breast tumors
that are invisible to the human eye or mammography, it
has the ability to change patient care [7]. Moreover, MRI
findings can be used to improve the evaluation of cancer
residual after neoadjuvant chemotherapy [8].
Nevertheless, MRI can lead to unnecessary biopsies,
patient anxiety, and expense due to its high sensitivity and
low-to-moderate specificity [9].

The utilization of high-field-strength (3 T) MRI
machines is on the rise in clinical settings. You can obtain
the spatial and temporal resolution you need to reliably
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detect lesions and associated increased patterns with the
right acquisitions since these systems are designed with a
high signal-to-noise ratio [10].

Researchers found that 89.5% of the time, benign
breast cancers could be accurately identified using
magnetic resonance spectroscopy (MRS), while 92.3% of
the time, malignant ones could be. the eleith Our goal was
to fill the gaps left by earlier research by determining how
well magnetic resonance spectroscopy (MRS) identified
cancerous breast lesions in a population-based sample. It
would be helpful for practitioners to know whether there
is a noninvasive pre diagnostic method that can accurately
diagnose these individuals so they can lessen their
morbidity and mortality. The general public and the
sufferers alike would gain from this. [12] Patients would
feel less burdened and healthcare costs would go down as
a result of fewer breast lesions requiring pure diagnostic
biopsies.

MATERIAL AND METHODS

This cross-sectional study was conducted at Syed
Naseer Ahmed

Assistant Professor, Department of Radiology, Sheikh
Khalifa Bin Zayyed Hospital, Pakistan comprised of 110
females. Every patient was asked to sign an informed
consent form before any demographic information was
collected. No one who had previously had surgery or
chemotherapy, or who was less than 20 years old, could
take part in this trial.

Using dynamically enhanced photos acquired from 1.5
Tesla MRI scanners, the structure and dynamics of
magnetic resonance spectroscopy (MRS) were studied. A
biomarker for cancer called the choline peak (Cho) was
located and measured using MRS. To find out how well
MRS could detect cancerous breast tumors, a single-voxel
study was run.

To reduce the effect of the patient's mobility when
lying down, a double breast coil was used for each scan.
Both breasts were gently compressed throughout the
imaging. An intervention line's 20-22 cannula gauges,
which are secured by a three-way stopcock, can be fine-
tuned for precise contrast infusion. Maximum intensity
projection (MIP) in three dimensions using multi-planar
reconstruction with narrow slices for fat suppression and
subtraction. In order to facilitate the use of MRS for
contrast-enhanced pictures, a 20 mL intravenous saline
flush was given following the initial 20-second injection, at
a dosage of 0.2 mL/kg. A total of seven minutes and thirty-
five seconds were required for the complete process,
which involved four scans following contrast. Types Il and
III kinetic curves, which show spiculated boundaries and
ductal patterns or peripheral rims, were employed for
MRS cancer diagnosis.

By examining the morphological and kinetic features
of breast cancer lesions, the frequency and percentage
were calculated using SPSS version 26. We compared the
MRS diagnostic tests' NPV, PPV, specificity, accuracy, and
sensitivity to values derived from histopathology.
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RESULTS

Among all 25 (22.7%) had age 21-30 years, 27 (24.5%)
cases had age 31-40 years and 58 (52.7%) case had age >
40 years. (Table 1)

Table 1

Characteristics of enrolled cases
Age Frequency Percentage
21-30 (years) 25 22.7
31-40 (years) 27 24.5
41-50 (years) 58 52.7

Histological analysis revealed malignant lesions in 82
cases (74.5%), whereas magnetic resonance imaging
(MRI) confirmed the presence of malignant lesions in 90
patients (81.8%). (table 2)

Table 2
The prevalence of malignant Ilesion MRS and its
histopathological consequences

Malignant Lesion Frequency Percentage
Histological analysis

Yes 82 74.5

No 28 25.5
MRI

Yes 90 81.8

No 20 18.2

When using MRS to diagnose malignant tumors, the most
common morphologies observed were ductal
enhancement and peripheral enhancement.(figure 1)

Figure 1
Analysis of MRS morphology
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In terms of specificity, accuracy, sensitivity, NPV, and PPV,
MRS demonstrated a performance of 88%, 92%, 72%, and
94%, respectively. (Figure 2)

Figure 2
Confirmation of cancerous breast tumors with MRI
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DISCUSSION

Concerns over the health of the general population
continue to be raised in relation to breast cancer [13].
There are two basic approaches that are applied in the
treatment of breast cancer. These methods are
conventional single-photon microscopy (SMG) and
contrast-enhanced magnetic resonance imaging (CE-MRI).
A somewhat high level of sensitivity is provided by the
latter technique when it comes to the depiction of
malignancy [14]. Because it makes use of the minute
mobility of water molecules, it is possible to quantify the
DW-ability of MRIs in order to differentiate between
various types of cancer by measuring its ADC [15]. This is
made possible by the fact that it relies on the mobility of
water molecules. In light of the fact that it accomplishes
this differentiation, this is a fundamental assumption. The
evaluation of tissue stiffness that is carried out by
elastography has the potential to be of assistance in raising
the diagnostic certainty for cancer [16].

Their body mass index (BMI) was 26.25+9.61 kg/m?2,
and their average age was 48.13+12.54 years. The average
age of the patients was 48.13+12.54 years. 65 (81.8%) of
the patients were discovered to have malignant lesions by
MRS, while 58 (74.5%) of the cases were identified to have
malignant lesions according to the findings of the
histological examination. Both of these findings were
published in the journal Cancer Research. The results of
this study displayed a significant degree of congruence
with those of an earlier investigation. According to [17] the
majority of individuals who were diagnosed with
malignant lesions by MRS had either a ductal or peripheral
enhancement present in their bodies. [18] Bartella et al.
[19] conducted an investigation into the diagnostic
efficacy of magnetic resonance imaging (MRI) and
magnetic resonance spectroscopy (MRS) by using a
sample of 56 individuals who had 57 separate anomalies
(level 1II-2 diagnostic evidence). There were 57 lesions
that were biopsied throughout the course of the study, and
only 17 of them were proven to be malignant. Additionally,
an additional 40 lesions were recommended for further
investigation. After conducting a biopsy, which is
considered to be the gold standard, on each of the 57
lesions, it was found that 31 of them were potentially
cancerous, while the remaining 26 were deemed to be
benign. In contrast, all 31 of the malignant lesions that
were biopsied had a substantial peak (100 percent) (88
percent specificity). This is in contrast to the fact that more
than half of the benign lesions, or 23 out of 26, did not have
a choline peak.
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CONCLUSION

MRS must be employed because of its better specificity,
sensitivity, and accuracy in characterizing breast lumps.
MRS is a specific, sensitive, and effective diagnostic
technique for breast cancer.
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