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Abstract
Background: Magnetic resonance spectroscopy (MRS) is used nowadays with increased
specificity to distinguish between malignant and benign breast lesions. 

Objective: To determine the diagnostic accuracy of MRS in malignant breast lesions. 

Methodology: Newly diagnosed patients (n=158) having breast lesions diagnosed on ultrasound
and mammography were enrolled to conduct the present study at Bahawal Victoria Hospital,
Bahawalpur, Pakistan for six months. Enrolled patients were informed and consent was
taken. Every patient underwent proton MRS using a 1.5 Tesla MR system. Fast scans in various
planes were obtained. Mean ± standard deviation (SD) was given for age, size of the lump, and
duration of the disease whereas frequency and percentage were given for benign and malignant
breast lesions by SPSS version 26. A significant p-value was ≤0.05. 

Results: The mean age of patients was 41.27 ± 5.48 years. The diagnosis of malignant breast
lesions in 80 (50.63%) patients was shown by MRS whereas histopathology showed malignancy
in 83 (52.53%) cases. 

Conclusion: MRS is an accurate diagnostic modality for malignant breast lesions. 
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Keywords: magnetic resonance spectroscopy, breast lesions and imaging modality, mri, magnetic
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Introduction
Breast cancer affects one in every nine Pakistani women [1]. Any breast lump raises the
suspicion of malignancy among females of any age [1]. The majority of breast lesions are
usually benign. Newly detected breast lesions are evaluated to see malignancy [2]. Effective
screening with the help of breast self-examination, mammography, and clinical examination,
can be beneficial in early diagnosis and treatment thereby decreasing mortality and morbidity
for this disease [3-4].

If a lesion is malignant the imaging modalities can define its extent and find nonpalpable
masses. These findings can alter the therapeutic approach. Mammography and
ultrasonography are commonly used modalities for detecting breast cancer nowadays [5-
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6]. They have limitations in diagnosing early malignant lesions. This leads to the biopsy of the
breast tissue but its sensitivity is 10% [7-8]. Magnetic resonance spectroscopy (MRS) of the
breast is carried out as an investigational tool just to make a correct diagnosis of breast
malignancies [9-11]. 
There is an elevated incidence of breast cancer among the female population but the data
available is limited regarding the diagnosed malignant breast lesions, so we conducted
the study to assess the accuracy of MRS as a diagnostic modality in breast cancer. It is relatively
cheap, safe, and noninvasive as compared to histopathology which is reliable but invasive.

Materials And Methods
This was a descriptive, cross-sectional study. Newly diagnosed patients (n=158) having breast
lesions diagnosed on ultrasound and/or mammography were enrolled at our institute following
the approval by the Hospital’s Ethical Committee from January 2020 to June 2020. Enrolled
patients were informed and written consent was taken. Every patient underwent MRS using a
1.5 Tesla MR system. Fast scans in various planes were obtained. The sample size of 158 cases
was calculated with a 95% confidence level, a 7% margin of error, and taking an expected
percentage of breast cancer as 65%. Enrolled females (30-50 years of age) presented with breast
lesions with a duration of less than three months. Exclusion criteria involved patients who were
unable to give informed consent, any second malignancy or metastasis, and pregnancy.

Mean ± standard deviation (SD) was given for age, size of the lump, and duration of the disease
whereas frequency and percentage were given for benign and malignant breast lesions by SPSS
version 26. Effect modifiers like age was controlled by stratification. Chi-square test was used
to see their effects on outcomes considering p-value (≤ 0.05) as significant.

Results
Among 158 enrolled patients, age ranged from 30 to 50 years. Demographic parameter like age
was presented as mean ± SD (41.27 ± 5.48). The number of patients in different age ranges are
summarized in Table 1.

 

Age (Year) Frequency Percentage (%)

31-40 68 43.04

41-50 90 56.96

Total 158 100.0

Mean ± SD 41.27 ± 5.48

TABLE 1: Age parameter among enrolled patients as Mean ± SD.
SD, standard deviation

The duration of the disease was presented as mean ± SD in Table 2.
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Duration of the disease (months) Frequency Percentage (%)

≤ 1 month 76 48.10

>1 month 82 51.90

Total 158 100.0

               Mean ± SD 1.23 ± 0.85 months

TABLE 2: Duration of the disease among enrolled patients as Mean ± SD.
SD, standard deviation

The demographic parameter of the breast lump size was presented as mean ± SD in Table 3.

 

Size of lump Frequency Percentage (%)

≤ 5 cm 93 58.86

>5 cm 65 41.14

Total 158 100.0

               Mean ± SD 4.83 ± 2.35 cm

TABLE 3: Size of the breast lump among enrolled patients as Mean ± SD.
SD, standard deviation

Out of 158 participants, 74 patients were positive for breast cancer whereas 69 patients
were negative on both MRS and histopathology as shown in Table 4.
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        Histopathology++
MRS Positive MRS Negative p-value

74 09
  0.736  

Histopathology-- 06 69

TABLE 4: Finding of MRS and histopathology.
MRS, magnetic resonance spectroscopy

MRS showed sensitivity of 90.62% and specificity of 94.44% in breast cancer patients. 

Discussion
Magnetic resonance spectroscopy is a type of MRI that informs biochemically about tissue
metabolism. Its diagnostic strength lies in the detection of markers of cancerous tissues
(choline-containing compounds). Many previous studies have shown that usually, malignant
breast lesions contain phosphocholine, which resonates at a chemical shift of 3.2 ppm [12].
MRS eliminates biopsy for benign lesions by showing the lack of a choline resonance at a
chemical shift of 3.2 ppm. It takes less than 10 minutes for breast examination and thus
accepted by patients if effective [13]. 

Its role in the early detection of malignant breast carcinoma is signified by the fact that its
sensitivity is more than 90% for malignant breast lesions even before they can be palpated. Its
radiation may be harmful to the patient. Nevertheless, its beneficiary effects outweigh the risks
and inconvenience. Radiological techniques on various tissues and bones like spine, hip joints
may be done to see evidence of metastasis of carcinoma [14]. 

It is a preferred examination for malignant breast cancer in females over 40 years. This age
group has the highest prevalence of breast cancer due to hormonal fluctuations. Various studies
have suggested that it is helpful even for the elderly women [15]. Our work is in line with the
previous studies which suggest to start screening for breast carcinoma by mammography above
35 years of age. One study showed the sensitivity (89.5% and 83%) and specificity (92.3% and
85%) of MRS in the differentiation of malignant from benign breast lesions respectively [16]. It
was demonstrated in our study with the sensitivity and specificity of 90.62% and 94.44%,
respectively.

Our study had a couple of limitations. It was a single-center study with a small sample size. We
did not perform a genetic study to see genetic variability among enrolled subjects. Large multi-
center randomized controlled trials are needed to further ascertain the use of MRS in the early
detection of breast cancer.

Conclusions
Magnetic resonance spectroscopy is a relatively accurate modality for diagnosing breast lesions
and has dramatically improved our ability to diagnose breast cancer in patients without any
palpable masses. It can be used as a screening tool for at-risk age groups and in general
oncology practice for an improved detection rate and early aggressive treatment.
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