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Diagnostic Accuracy of MR Mammography in
Diagnosing Malignant Breast Lesions
Taking Histopathology as Gold Standard
Saba Fatima, Shahid Waheed and Muhammad Imran Khan

ABSTRACT
Objective: To find out the diagnostic accuracy of MR Mammography in diagnosing malignant breast lesions taking
histopathology as gold standard.
Study Design: Cross-sectional survey.
Place and Duration of Study: Department of Radiology in collaboration with Department of Pathology, Sir Ganga Ram
Hospital, Lahore, from April 2015 to April 2016.
Methodology: 150 female patients with either suspicious mammographic findings or palpable lesions suspicious for
malignancy referred from surgical OPD of Sir Ganga Ram Hospital were assessed. Dynamic contrast enhanced MRI was
done on 1.5 Tesla MRI machine and the images were evaluated on morphological and kinetic basis. MR findings were
then compared with preoperative FNAC and biopsy findings.
Results: The mean age of the patients was 52.5 ±13.4 years with maximum patients of age group 46-55 years. Out of
150, 118 (78.6%) patients were found to have malignant lesions on MRM while 116 (77%) patients were proved to have malignant
lesions on histopathology. There was 93.9% sensitivity, 73.5% specificity, 89.3% diagnostic accuracy, 92.3% PPV, and
78.1% NPV of MR mammography in diagnosing malignant breast lesions taking histopathology as gold standard.
Conclusion: Breast MRI has high sensitivity, specificity, and diagnostic accuracy in diagnosis of malignant breast lesions
and must be used as primary imaging tool for proper characterisation of the breast lumps.
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INTRODUCTION
Breast cancer is the most common female malignancy in
both the developing and developed world, and the primary
cause of death among women globally. In the year 2011,
incidence rates of breast cancer were proved to be high
in developed regions of the world (>80 per 100,000) and
low in most of the developing regions (<40 per 100,000).1
In Pakistan, it was found to be the most common
malignancy accounting for 34.6% of female cancers, 2
with at least 90,000 women suffering every year.3
Radiological assessment with mammography, ultrasound,
and MR mammography is a part of triple assessment of
breast cancer. Mammography is the primary imaging
technique for detection of early breast cancer; however,
it has variable sensitivity and specificity ranging from 6888% and 82-98%, respectively.4 Magnetic resonance
mammography is a more sensitive tool for detection of
breast cancer. However, there is a controversy about the
accuracy of MR mammography with sensitivity being as
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high as 88-100% while its specificity is low being
equivalent to that of mammography, i.e. 68-96%.5,6 In
the year 2012, sensitivity of MR mammography was
proved to be 71 % with a specificity of 68%.7 Role of MRI
has been established in assessment of post-surgical
changes,8,9 breast implant integrity,10 and assessment of
neo adjuvant therapy.11 Breast MRI has the ability of
providing three dimensional spatial information and
better visual differentiation of lesions from normal breast
tissue based on differences in vascularity and permeability
of lesions.12 In MRI, lesions are described according to
their enhancement patterns, their size, margins,
distribution and description of kinetic curve with initial
peak and delayed phases of contrast enhancement.13
Keeping in view the confliction in previous studies and
lack of enough data available for Pakistani population,
objective of this study was to determine the diagnostic
accuracy of magnetic resonance mammography in
diagnosing malignant breast lesions taking histopathology as gold standard.

METHODOLOGY
This cross-sectional study was conducted in Department
of Radiology and Medical Imaging, Sir Ganga Ram
Hospital, between April 2015 to April 2016. A total
number of 150 female patients were included in the
study, who either had suspicious mammographic
abnormality or were referred from surgical OPD with
breast lumps suspicious for malignancy. The patients
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who were known to have malignant lesions, underwent
surgery or chemotherapy, were excluded from the study.
Histopathological analysis was done after FNAC or
preoperative biopsy of the lumps.
Dynamic contrast enhanced MR (DCE-MRI) imaging
was done on 1.5 Tesla MRI unit (vantage Atlas Z,
Toshiba, Medequips, Japan). All patients were scanned
in prone position with simultaneous examination of both
breasts using double breast coil with application of
gentle compression in order to minimise motion effects.
Prior to positioning, an intravenous line was secured
with 20-22 guage cannula with three-way stopcock for
optimal contrast injection.
Fat suppression, subtraction and three-dimensional
MIP (maximum intensity projection) imaging techniques
were employed to generate thin slices with multiplanar
reconstruction. Sequences which were acquired
included axial T2W STIR (TR/TE 6000/48, flip angle
90°), sagittal T2W Fat-Sat (TR/TE 7300/80, flip angle
90°), axial 3D T1W with fat suppression (TR/TE 313/4,
flip angle 70°) and axial 3 D T1W dynamic contrast
enhanced GRE with fat suppression (TR/TE 5/2.5, flip
angle 15°). For contrast enhanced sequences, MRI
contrast agent magnevist (dimeglumine gadopentetate,
Bayer) was injected intravenously in a dose of 0.2 ml
per kg followed by saline flush of 20 ml and the scan was
commenced 20 seconds after contrast injection. Four
post-contrast scans were obtained dynamically with total
duration of dynamic sequence of 7 minutes 35 seconds.
After completion of study, subtraction images were
obtained on a pixel by pixel base.
These scans were reviewed on PACS workstation on the
basis of morphological and kinetic features. Morphological
assessment included margins of lesions (regular or
spiculated) and type of enhancement (ductal, peripheral,
homogenous). For kinetic analysis, ROI (region of
interest) was drawn on enhancing lesion and time-signal
intensity curve was plotted with the help of software.
These curves demonstrate initial enhancement (within
first two minutes), and later enhancement behaviour.
Three types of curves were generated; type I with
continuous increased enhancement, type II with plateau
phase of enhancement and type III with progressive
decline in enhancement.
MRM diagnosis of malignancy was based on spiculated
borders, peripheral rim or ductal pattern of enhancement
with demonstration of type II or III kinetic curves. 150
patients had their preoperative FNAC and core biopsy
done after wards which revealed 116 malignant lesions
and 34 benign lesions.
Using SPSS version 20, frequencies and percentages of
malignant and benign lesions were calculated according
to their morphological and kinetic features. Using crosstabulations and a 2 x 2 table, these features were
compared with histopathological findings and then the
diagnostic accuracy in terms of sensitivity, specificity,
PPV, and NPV were calculated for both features.

RESULTS
The age of the patients included in this study ranged
from 35 to 85 years with maximum number of patients
falling between 46-55 years (n=51, 34%) and average
age being 52.5 ±13.4 years. Out of total 150 patients,
100%, (n=150), 78.6% (n=118) were found having
malignant breast lesions on MRM with 21.3% (n=32)
having benign lesions. There were 77% (n=116)
malignant lesions while 22% (n=34) benign lesions on
histopathology. On DCE-MRI morphologically, there
were 116 lesions with spiculated borders, out of which
69 had ductal enhancement (59.4%) while 47 had peripheral enhancement (40.5%) (Table I). Eighty-six patients
displayed type III wash out curve, 35 displayed type II
plateau curve and type I curve was seen in 19 (29%).
Sensitivity, specificity, positive predictive value and
negative predictive value of MRM in diagnosing
malignant breast lesions came out to be 93.9%, 73.5%,
92%, 78% with diagnostic accuracy of 89.3% (Table II).
Table I: Frequency and percentage of various morphological features
assessed on MRI.
Frequency

Percentage

Spiculated borders, ductal enhancement

69

46.0

Spiculated borders, peripheral enhancement

47

31.3

Regular borders, no enhancement

20

13.3

Regular borders, homogenous enhancement

14

9.3

150

100.0

Total

Table II: Breast lesions according to MRI and histopathology.
MR mammographic
findings
Malignant (+ve)
Benign (-ve)
Total
Sensitivity
Specificity
PPV
NPV
Accuracy

Histopathogical findings
Malignant (+ve)

Total

Benign (-ve)

109 (a)

9 (b)

118 (78.6%)

7 (c)

25 (d)

32 (21.3%)

116 (77.3%)

34 (22.6%) 150 (100%)

a/a+c = 109/116 = 93.9%
d/b+d = 25/34 = 73.5%
a/a+b = 109/118 = 92.3%
d/c+d = 25/32 = 78.1%
a+d/a+b+c+d = 109+25/150
= 89.3%

DISCUSSION
Breast cancer is the most common female cancer
worldwide and in Pakistan. Pakistan ranking second in
Asian countries.3 Multimodality imaging is used for
diagnosis and staging of breast cancer. Conventional
mammography is the initial screening tool for breast
malignancy but because of limitations of variable
diagnostic accuracy and decreased performance in
dense breasts,14 MRI breast is becoming popular as a
new imaging tool. It provides structural and functional
details of the lesions based on their vascular
characteristics.15 Malignant lesions have spiculated
borders with ductal/peripheral enhancement,16 and
type III kinetic curve.17
In this study, 118 patients were found to have malignant
lesions on MRI breast, while 116 patients had malignancy
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confirmed on histopathology. Out of those 118, 77%
lesions had spiculated borders with 46% ductal and 31%
peripheral enhancement while type III kinetic curve was
present in 57% and type II curve in 23%. Diagnostic
accuracy of MR mammography had been variable in
different studies with high sensitivity of order of 95%18
and 71%,7 while specificity is stated as 68%7 and 75%.19
A study conducted at the Aga Khan University proved
sensitivity, specificity, PPV, and NPV to be 94%, 85%,
90%, and 82%, respectively with overall accuracy of MR
mammogram 90%.20 In this study, sensitivity, specificity,
PPV, and NPV of MR mammography came out to be
93.9%, 73.5%, 92.3% and 78.1% with p-value <0.001.
The overall diagnostic accuracy to be proved as 89.3 in
diagnosing malignant breast lesions. In light of these
statistical analysis, MR mammography is recommended
to be used in preoperative disease characterisation and
staging with high level of diagnostic accuracy.
Limitation of this study included high cost of the
investigation and contrast material, increased scan time
and prone position, making it uncomfortable for the
patients and the referral of only those patients who had
suspicious lumps; so there were more patients with
malignant lesions. Hence, the patient was hospitalbased and biased. These results and pattern point out
towards a judicious and selective use of the modality in
breast cancer patients.

CONCLUSION
Breast MRI is highly accurate for diagnosis of breast
carcinoma in terms of sensitivity, specificity and overall
diagnostic accuracy in contrast to previous studies
which showed decreased specificity. Hence, it should
be used as a first line imaging modality for proper
characterisation of any breast lesion.
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