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 Breast cancer is the most frequent cancer among women throughout the world. A range 
of noninvasive techniques have been employed for early prevention. In health-care practice, 
however, quality and sensitivity remained critical. Objective: The aim of this study is to see 
how well Breast Magnetic Resonance Imaging (MRIs) and Dynamic Contrast-Enhanced MRI 
(DCE-MRI) techniques can detect  breast cancer  and distinguish between malignant and benign 
lesions. A retrospective study was conducted at the Taif Hospitals, Saudi Arabia. The Picture 
Archiving and Communication System was used to acquire medical records and data from 50 
individuals with probable breast cancer, and breast MRI pictures were analyzed. Breast Imaging 
Reporting and Data System (BI-RADS) radiologist reports and DCE-MRI kinetic curves were 
evaluated. Excel was also used to test the sensitivity and specificity of breast MRI. According to 
the BI-RADS results, biopsies, and breast MRI data, 52 percent of 50 patients were categorized 
as benign, 24 percent as malignant, and 24 percent had no abnormalities. Biopsy revealed that 
61.5 percent of the malignant lesions were benign, whereas 38.5 percent were appropriately 
identified as cancerous. The majority of malignant tumors were discovered in patients over 
the age of 50. The washout curve correctly identified 60% of the malignant lesions and 40% of 
the benign lesions. Our data demonstrated the usefulness of MRI in detecting breast cancers 
by analyzing BI-RADS and utilizing DCE-MRI. False-positive, on the other hand, can lead to 
unnecessary biopsies. Breast cancer is more common among women of their fifties and beyond. 
Biopsies, breast MRIs, and kinetic curve analysis can all be utilized to differentiate between 
benign and malignant breast masses with high sensitivity and specificity.
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 Breast cancer is the most prevalent 
malignancy among women worlwide, and it is the 
second most common cancer among Saudi women, 
with a prevalence of 21.8 percent.1,2 Breast cancer 
is the ninth leading cause of death among Saudi 
Arabian women, according to recent studies on 
cancer-related mortality.3 Breast cancer has been 
garnering attention among clinicians, researchers, 
and communities as a public health concern.4 Breast 
cancer is the most prevalent newly diagnosed 
malignancy among women in Saudi Arabia, with 
an increasing incidence rate.5

 According to the Saudi Cancer Registry, 
about 930 new cases of breast cancer are detected 
in Saudi Arabia each year.6 Changes in breast shape 
or size, the presence of a palpable lump, puckering 
or dimpling indicating abnormal skin texture, 
redness or rashes on the skin or surrounding the 
nipple, retracted nipples, spontaneous secretions 
from the nipple, or swelling in the axial region 
are all possible sypmptoms.7 These changes, 
however, are not specific to breast cancer as they 
can be mimicked by benign breast lesions due to 
fibrocystic changes and mastitis. However, in some 
circumstances, benign breast tumors may increase 
the risk of developing breast cancer.8

 Breast cancer mortality has been 
reduced dramatically due to advances in imaging 
technology.9 Suspicious breast imaging findings 
may range from malignant, indeterminate-to-
high risk, benign, and equivocal anomalies. For 
breast cancer screening and diagnosis, magnetic 
resonance imaging (MRI) of the breast is typically 
utilized in conjunction with mammograms or 
ultrasounds. Breast MRIs are used for assessing 
women who have been diagnosed with breast 
cancer using other diagnostic methods such as 
biopsies or lumpectomies. These MRIs can be used 
to determine the size of a tumor, scan for other 
breast tumors, and disclose tumors in the opposite 
breast, and aid in disease management.10-12 Breast 
MRIs have a diagnostic sensitivity range of 93% 
to 100%. However, since numerous benign lesions 
show enhancement or other unusual findings on 
MRI, their main drawback is their low specificity.13

 Dynamic contrast-enhanced MRI (DCE-
MRI) of the breast is being employed for a number 
of clinical applications, including evaluating 
the extent of malignant diseases and improving 
specificity when characterizing breast lesions.14, 

15 DCE-MRI is a perfusion imaging technique 
that maps new vasculature and has been shown 
to be a highly sensitive method for detecting 
breast cancer. However, because it has a wide 
specificity range of 21% to 100%, it has sparked 
debate. On DCE-MRIs of the breast, the type of 
the contrast-enhanced kinetic curve shown can be 
used to predict malignancy.16 The type of curve is 
estimated quantitatively for the interpretation of 
DCE-MRI, with wide variability in the inter and 
intra-observer.17, 18

 The Breast Imaging Reporting and Data 
System (BI-RADS) is the most commonly utilized  
interpretation criteria, according to the American 
College of Radiology.19, 20 The BI-RADS is a 
standard language for reporting MRI findings from 
different institutions throughout the world. The 
purpose of the BI-RADS atlas program is to provide 
a standard reporting, classification, monitoring, and 
diagnostic work-up of breast cancer.21, 22 According 
to the imaging characteristics, BI-RADS classifies 
breast lesions into groups 2 through 5 based on 
imaging criteria. Category 4 or 5 lesions are 
indicated for tissue biopsy. Category 4 is further 
subdivided into 4A, 4B, and 4C, which reflect the 
increasing chances of malignancy as low (> 2% 
but d” 10%), moderate (> 10% but d” 50%), and 
high (> 50% but < 95%). These sub-categories 
have greater therapeutic relevance as discordant 
radiologic-pathologic correlation directs persistent 
diagnostic dilemmas.
 As breast cancer has become more 
prevalent, it demands more attention and research. 
MRI is being utilized as a supplement to other 
methods of evaluating breast cancers. However, 
because of their high sensitivity, there is growing 
interest in employing MRIs for diagnostic 
purposes. As a result, the goal of this study was to 
see how efficient breast MRIs and DCE-MRIs are 
at detecting breast malignancies and distinguishing 
between benign and malignant lesions.

Materials and Methods

 This retrospective study was conducted in 
the radiology departments of different hospitals of 
Taif from February to March 2021. The Institutional 
Review Board of the Armed Forces Hospitals of 
the Taif region granted ethical approval for this 
study. The study comprised medical records 
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from 50 patients who were suspected of having 
breast cancer based on clinical examinations and 
were referred to the MRI department regardless 
of comorbidities. All cases, excluding pregnant 
women, underwent clinical assessment, biopsy, 
breast MRI, and a DCE-MRI.
 Medical records and the Picture Archiving 
and Communication System program were used 
to gather patient information. The patient’s age, 
disease symptoms, and diagnosis, as well as BI-
RADS and the MRI kinetic curve were all acquired.  
According to the American College of Radiology’s 
BI-RADS-MRI reports, the description of lesion 
architecture and enhancement characteristics 
was classified into six categories: 1 (negative 
result, completely free of cancer); 2 (benign), 3 
(likely benign), 4 (suspicion of malignancy), 5 
(highly suggestive of malignancy), and 6 (proven 
malignancy).  
 Normal, benign, and malignant diagnoses 
were extracted from the breast MRI data. The DCE-

MRI data were assessed based on the visualization 
of three dynamic contrast-enhancement curves: the 
enhancing curve (typically showing a continuous 
increase in signal intensity over time), the plateau 
curve (considered concerning for malignancy), 
and the washout curve (strongly suggestive of 
malignancy). We assessed the positive predictive 
values (PPVs) and negative predictive values 
(NPPs) based on confirmed diagnoses obtained 
through biopsies to evaluate the sensitivity and 
specificity of the breast MRIs in detecting breast 
cancer. The data was first entered into an Excel 
sheet before being imported to IBM SPSS Statistics 
V21.0 for analysis. 

results

 Patients’ ages ranged from 24 to 76 years, 
and they were categorized into four groups: (18<30, 
30–40, 41–50, and >50 years). When the BI-
RADS classifications from the breast MRIs were 

Fig. 1. Distribution of breast magnetic resonance image cancer findings by Breast Imaging Reporting and Data 
System (BI-RADS) categories. Category 1 (negative), category 2 (benign), category 3 (likely benign), category 4 
(suspicious), category 5 (highly suggestive of malignancy), category 6 (confirmed malignancy through biopsy)

table 1. Relationship between age groups and diagnoses.

Age group (in years)  Diagnosis   Total 
 Normal Benign Cancerous percentage

18–<30 0% 7.7% 0% 4.0%
30–40 33.3% 50.0% 8.3% 36.0%
41–50 25.0% 26.9% 33.3% 28.0%
>50 41.7% 15.4% 58.3% 32.0%



1008Faizo et al., Biomed. & Pharmacol. J,  Vol. 15(2), 1005-1011 (2022)

table 2. Kinetic curve assessment for normal, benign, and cancerous lesions

Assessment                             Kinetic Curve Types 
 Persistently  Plateau Washout Total
 Enhancing

Normal lesions 42.4% 7.1% - 24.0%
Benign lesions 53.8% 57.2% 40.0% 52.0%
Cancerous lesions 3.8% 35.7% 60.0% 24.0%

table 3. The sensitivity and specificity of magnetic resonance imaging (MRI).

 Diagnosis                                       MRI Assessment 
  Positiven  Negativen  Total
  (% within outcome) (% within outcome)

Outcome True negative 8 (21.1%) 30 (78.9%) 38 (100%)
 True positive 12 (100%) 0 (0%) 12 (100%)

reviewed, the highest percentage of patients (30%) 
fell into category three, while the lowest percentage 
slide into category six (2 percent ) (Figure 1).
 After reviewing the reports of 13 
suspected breast cancer cases (category 4 BI-RADS 
classification) and following their biopsy results, 
we found that 61.5% (eight patients) had benign 
lesions and 38.5% (five patients) had cancerous 
lesions. Following biopsies for all cases, 52% (26 
patients) had benign tumors, 24% (12 patients) had 
cancer, and 24% (12 patients) had no lesions.
 Table 1 shows the link between age 
groups and diagnoses based on MRI findings and 
biopsies. The 30–40 years age group had the most 
benign lesions (50%). Those over 50 years old 
(58.3%), had the most cancerous lesions, followed 
by women in the 41–50 years age range (33.3%) 
and those in the 30–40 years age group (8.3%).
 The washout curve identified 60% of 
the cancerous lesions compared to 40% of the 
benign lesions when cancer assessments were 
made using kinetic curve data. The plateau curve 
identified 57.2% of the benign lesions, 35.7% of the 
cancerous lesions, and 7.1% of the normal cases. 
As indicated in Table 2, the persistently enhancing 
curve revealed a higher percentage of benign 
lesions (53.8%) than normal patients (42.4%).
 In this study, we looked at the sensitivity 
and specificity of breast MRIs. Based on the 
final diagnosis, 38 of the 50 lesions investigated 

were non-cancerous, while 12 were proven to be 
malignant. Twenty patients were MRI-diagnosed as 
having cancer (positive); however, after biopsies, 
eight were found to be cancer-free (false-positive). 
All 30 individuals who were rated as negative were, 
however, appropriately identified as such (true 
negatives). As indicated in Table 3, the MRI has a 
high sensitivity of 100% (all 12 patients assessed as 
positive were true positives) and a low specificity 
of 78.9% (eight out of 20 patients were wrongly 
diagnosed as having cancer).

discussion

 This study primarily aimed to evaluate 
the role of DCE-MRIs in breast cancer detection. 
We found that the majority of the cancer-free 
cases were classified as persistently enhancing, 
with no washout cases. The majority of the cancer 
cases, on the other hand, were classed as washout, 
with no cases classified as persistently enhancing. 
The washout type is more likely to be observed 
with malignant lesions, whereas the consistently 
enhancing type is more likely to be observed with 
benign lesions or normal breasts. Our findings 
indicate that DCE-MRIs can detect and diagnose 
malignant lesions independently of other lesions. 
These findings were consistent with prior research 
that demonstrated that employing DCE-MRI 
increased the sensitivity and specificity of breast 
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MRIs.17, 23-24 As a result, our findings suggest that 
the washout curve is largely linked to malignant 
tumors.
 The BI-RADS was created to minimize 
the disparity amongst professions when it came to 
reporting MRI findings.25-26 We noticed that most 
malignant breast tumors were highly vascular and 
easily detected in contrast-enhanced MRIs after 
reviewing the BI-RADS classification. Malignant 
tumors were identified in 8.3% of cases in category 
6, 50% in category 5, and 41.7% in category 4. 
However, there was a significant overlap between 
benign and malignant lesions, particularly in 
category 4, which could be attributed to the fact 
that many benign lesions are hyper-vascular, 
which can complicate breast MRI interpretetaion 
and lead to considerable false-positive results. The 
existence of non-mass lesions is another cause of 
false-positive results in category 4.21, 27 Therefore, 
this finding implies that these MRIs are sensitive 
but not specific. MRIs, despite their low specificity, 
remain a significant tool for the identification of 
breast cancer, according to our findings. However, 
in these instances, the focus will be on correcting 
false negatives, which may result in unnecessary 
biopsies, follow-ups, and anxiety for patients. The 
tumor cellularity and permeability of the basal 
membrane may have a considerable influence on 
the lesion signal seen on DCE-MRI, emphasizing 
the biological aspects of the lesion.
 Previous studies reported that the final 
assessment should be based on the number of major 
or minor suspicious findings demonstrated.28,29 
Thus, lesions in category 5 were characterized as 
having two or more major suspicious features, while 
those in category 4 had only one major suspicious 
feature, with or without minor suspicious features. 
Furthermore, these investigations suggested 
that imaging findings alone should not be used 
to make a final diagnosis. However, there are 
no well-established procedure for making final 
decisions or identifying findings that would lead to 
a lesion being categorized into a certain category. 
Clinical information such as age, personal history, 
multiplicity, symptoms and signs may impact 
the radiologist’s decisions for categorizing these 
breast lesions. Several studies like those by Gity 
et al. and Mahoney et al., concur with our findings, 
confirming that MRIs have a high sensitivity and 
low specificity.30-31

 The study had several flaws including a 
limited sample size and the fact that it was only 
undertaken in one Saudi Arabian city. As a result, 
a larger prospective study with more participants 
from various cities across the Kingdom is advised.

conclusion

 Women in their fifties and beyond are 
more likely to get breast cancer. MRI was found 
to be the most sensitive method for distinguishing 
malignant from benign breast masses, with DCE-
MRI having the highest specificity. Biopsies, breast 
MRIs, and DCE-MRI kinetic curve analysis can 
all be used with high sensitivity and specificity to 
distinguish between malignant and benign breast 
masses.
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