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ABS TRACT  
 

 

BACKGROUND 

Breast cancer is the second most common cancer in Indian women. Dynamic 

contrast enhanced MRI (DCE-MRI) has improved specificity in characterising breast 

lesions. Diffusion weighted imaging can improve the sensitivity and specificity of 

MRI in the evaluation of breast lesions thus differentiating between benign and 

malignant breast lesions. The purpose of the study was to evaluate the role of 

diffusion weighted MRI and dynamic contrast enhanced MRI in differentiating 

benign from malignant breast lesions and to compare its findings with 

histopathological or fine needle aspiration cytology (FNAC) findings. 

 

METHODS 

A descriptive diagnostic study enrolled 30 female patients of palpable breast lumps 

with positive findings either on mammography or ultrasound. Ultrasonography was 

done on HD 15 (Philips Medical Systems, USA). This was followed by MRI which was 

done on MULTIVA 1.5 T using a dedicated breast array coil.  

 

RESULTS 

Fibroadenoma accounted for majority of benign lesions (4 / 10) while invasive 

ductal carcinoma (IDC) accounted for majority of malignant lesions (15 / 20). 7 / 10 

benign lesions showed type I curve, while majority (15 / 20) of the malignant 

lesions showed type III curve. 8 / 10 benign breast lesions did not show restricted 

diffusion on diffusion weighted imaging (DWI) while all malignant lesions showed 

restricted diffusion on DWI. In our study, the mean apparent diffusion coefficient 

(ADC) value for benign and malignant lesions was 1.59 x 10-3 mm2 / s and 0.88 x 10-

3 mm2 / s respectively.  

 

CONCLUSIONS 

MR morphology, DCE-MRI and DWI are useful to characterise various breast lesions. 

MRI features of signal intensity of hypointensity on T2WI with other associated 

features of irregular shape, spiculate margins, heterogeneous enhancement on DCE-

MRI, type III dynamic curve and reduced ADC value are strong predictors of 

malignancy. 
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BACK GRO UND  
 

 

 

Breast cancer is the second most common cancer in Indian 

women. According to the National Cancer Registry project 

report about 52,000 women develop breast cancer in India 

per year. It is a significant cause of worldwide morbidity and 

mortality.  
Mammography is the most commonly used method and is 

the only currently known means of proven effectiveness 

especially in patients with non-palpable carcinoma.  

Conventional mammography and ultrasound are known 

to have high false positive rates in the detection of breast 

malignancy (60 – 80 %), resulting in unnecessary biopsies 

being performed. So, MR techniques have shown strong 

potential to improve the sensitivity and specificity in the 

diagnosis of breast cancer.1 

Breast magnetic resonance imaging (MRI) is 

recommended by the American Cancer Society as an adjunct 

to mammography for screening women who are at high risk 

of developing breast cancer.2 MRI seems to be ideally useful 

for breast imaging due to its ability to depict excellent soft 

tissue contrast. On the contrary, contrast enhanced MRI and 

dynamic MRI have been found to be more accurate in the 

detection of malignancy within dense breast tissue, 

differentiation of malignancy versus scarring and also in 

detection of implants. In addition, MRI can also be used to 

assess axillary lymph node metastasis. 

DCE-MRI of breast is a very sensitive method for 

detecting even small lesions which are not visualised by other 

methods. 

Breast malignancies have variable vascularization 

patterns. These patterns are classified due to the internal 

enhancement pattern, distribution of the enhancement, and 

kinetic studies on DCE-MRI. According to BIRADS lexicon, 

kinetic curves are classified as exhibiting a ‘‘washout,’’ 

‘‘plateau,’’ or ‘‘persistent’’ shape. Type 1, a persistent 

enhancing curve, which shows a persistent increase in signal 

intensity, is associated with benign lesions. Type 2, a plateau 

curve, which demonstrates a slow or rapid increase in the 

beginning and then exhibits a plateau, which can be indicative 

of malignant pathology. Type 3 is a washout curve, which 

demonstrates an initial increase followed by subsequent 

decrease in signal intensity approx. 2 minutes after injection, 

thus this curve is highly suggestive for malignancy.3 

DWI has shown promise for the detection and 

characterization of breast cancer. Apparent diffusion 

coefficient (ADC) values allow quantification of diffusion 

signal and can facilitate in differentiating benign and 

malignant breast tumours as well as identifying early 

response in tumours undergoing preoperative treatment.4 

Usually, DWI is performed using at least two b values. 

Theoretically, the error in ADC calculation can be reduced by 

using more b values. However, the more b values used, the 

longer the DWI sequence will be. Thus, there is no consensus 

as to how many and which b values to be used in 

differentiating benign and malignant breast lesions using 

DWI.5 

The purpose of the study was to evaluate the role of diffusion 

weighted MRI and dynamic contrast enhanced MRI in 

differentiating benign from malignant breast lesions and to 

compare the findings of diffusion weighted MRI and dynamic 

enhanced MRI with histopathological or FNAC findings. 

 

 

ME TH OD S  
 

 

A descriptive diagnostic study was carried out in the 

Department of Radiodiagnosis between June 2018 and 

September 2020, M.M. Institute of Medical Sciences and 

Research, Mullana, Ambala. A total of 30 patients with 

palpable breast lump referred from various wards and 

outpatient departments of MMIMSR, Mullana were included 

in the study. 

 

 

In clu si o n  Cr i ter i a  

Patients with palpable breast lump with either positive 

findings on mammography or ultrasound. 

 

 

Ex clu si o n Cr i ter i a  

1. Patients who had received treatment (post 

chemotherapy, post radiotherapy, post-surgical). 

2. Patients with impaired renal function. 

3. Patients with allergy to contrast medium.  

4. Patients with cardiac pacemaker or another 

contraindication to MRI. 

 

A complete history was taken at the time of presentation. 

A thorough clinical examination was carried out. Relevant 

laboratory investigations were noted. All patients were to 

undergo a film screen mammography. 

 

 

Equi pmen t  

1. Ultrasonography (USG): HD 15 (Philips Medical Systems, 

USA) with convex and linear probes. 

2. Magnetic resonance imaging (MRI) - Multiva 1.5 T MRI  

 

 

Patients underwent MRI on a Multiva 1.5 T using a 

dedicated breast array coil. T1w, T2w, SPAIR / fat saturated 

T2 weighted images in appropriate imaging planes were 

acquired. Diffusion weighted images were obtained using b 

values of 0 and 1000 and ADC value was calculated. Dynamic 

contrast enhanced MR was performed using fat suppressed 

3D T1 weighted images after intravenous injection of 

gadolinium. Single pre contrast scan was followed by 4 post 

contrast scans which were obtained for a duration of 4 min 

24 seconds. The conventional MR images and DW images 

were evaluated for the presence of a breast mass / lesion, its 

signal characteristics and diffusion restriction. 

Time intensity curves (TIC) were generated from 

dynamic contrast enhanced images. Findings of MRI scan 

were recorded in the Performa attached and diagnosis was 

made. Findings of the MRI (diffusion weighted and dynamic 

contrast enhancement) was analysed and correlated with 

histopathological and FNAC findings to evaluate their use as a 

diagnostic modality. 

 

 

S ta ti s ti cal  An aly si s  

Data was described in terms of range; mean ±standard 

deviation (± SD), frequencies (number of cases) and relative 

frequencies (percentages) as appropriate. Comparison of 

quantitative variables between the study groups was done 
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using Student t-test and ANOVA. For comparing categorical 

data, chi-square (χ2) test was performed, and exact test was 

used when the expected frequency was less than 5. 

Sensitivity, specificity, accuracy, positive predictive value and 

negative predictive value were also calculated. A probability 

value (P- value) less than 0.05 was considered statistically 

significant. All statistical calculations were done using 

(Statistical Package for the Social Science) SPSS 21 version 

(SPSS Inc., Chicago, IL, USA) statistical program for Microsoft 

Windows.

  
Figure 1a. T1WI Figure 1b. T2WI 

  
Figure 1c. Thrive Figure 1d. DWI 

 

Figure 1. Mucinous Carcinoma 

MRI Findings -  Right breast shows a large multi lobulated enhancing 
heterogeneous mass seen in upper inner quadrant at 12 - 2o clock position 

measuring at least 9.2 cm x 5.6 cm x 7.6 cm. The lesion appears hyper intense 
on T2WI, hypo intense on T1WI and hyper intense on SPAIR. There is an 
architectural distortion. Superiorly the lesion was extending till the skin 

surface. However, no chest wall / pectoral muscle invasion was seen. On DWI 
small nodular area of restricted diffusion was seen with ADC value of 0.98 x 
10-3 mm2 / s. On contrast it shows heterogeneous enhancement and shows 

type II kinetic curve. 

Figure 1e. ADC 

 

 
 

 

RES ULT S  
 

 

 

Out of the total 30 lesions, FNAC / biopsy analysis revealed 

10 benign lesions (33.3 %) and 20 malignant lesions (66.7 

%). Among the benign lesions, fibroadenoma was the most 

common pathology seen in 4 / 10 cases (40 %), while 

intraductal carcinoma accounted for most of the malignant 

lesions seen in 15 / 20 cases (75 %). The study consisted of 

30 females with youngest patient being 20 years old and 

oldest being 75 years old. All the patients with benign lesions 

were lesser than 40 years of age. Majority of the benign 

lesions in this study were either of type II or type III breast 

composition. Majority of the malignant breast lesions in this 

study were either of type I or type II breast composition.  

 

 

 

 

 

 

Mamm ogr aphi c  Fea tu r es o f  Be ni g n and  

Ma li g na nt Le si on s Ac c or di ng to  A s soci at ed 

Fea tur e s  

 Architectural distortion was seen in only 2 out of 10 

patients (20 %) with benign lesions on mammography 

as compared to 13 / 20 patients with malignant lesions 

(65 %) on mammography. 

 Calcification was observed in 4 out of 10 cases with 

benign lesions (40 %) as compared to 19 out of 20 

malignant lesions (95 %) seen on mammography. 

 Skin thickening was seen in only 1 out of 10 benign 

lesions which was seen in a case of granulomatous 

mastitis while it was present in 9 out of 20 malignant 

breast lesions (45 %). 

 Axillary lymphadenopathy was present in only 1 out of 

10 benign lesions (10 %) as compared to 16 out of 20 

malignant lesions (80 %)  

 No benign lesions showed nipple retraction while it was 

present in 8 out of 20 malignant lesions. 
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Total 

Chi- 
Square 
Value 

P-Value 
  

Benign  
(N = 10) 

Malignant 
(N = 20) 

Shape 

Irregular 4 40.0 % 18 90.0 % 22 

9.273 0.010 Oval 2 20.0 % 0 0.0 % 2 

Round 4 40.0 % 2 10.0 % 6 

Margin 

Circumscribed 5 50.0 % 0 0.0 % 5 

23.000 0.001 

Indistinct 2 20.0 % 7 35.0 % 9 

Multilobulated 0 0.0 % 2 10.0 % 2 

Obscured 3 30 % 0 0.0 % 2 

Spiculated 0 0.0 % 11 55.0 % 11 

Density 
High 2 

20.0 
% 

18 
90.0 

% 
20 

17.400 0.0001 
Iso 2 

20.0 
% 

2 
10.0 

% 
4 

Table 1. Mammographic Features of Benign and Malignant Lesions 
According to Shape, Margins and Density of the Lesions 

 

   
Total 

Chi-
Square 
Value 

P-Value 
  

Benign (N = 10) 
Malignant 

 (N = 20) 

Size 

< 2 1 10.0 % 0 0.0 % 1 

4.666 0.097 2 - 5.0 7 70.0 % 9 45.0 % 16 

> 5 2 20.0 % 11 55.0 % 13 

Shape 

Irregular 4 40.0 % 17 85.0 % 21 

9.429 0.024 
Multilobulated 0 0.0 % 1 5.0 % 1 

Oval 2 20.0 % 0 0.0 % 2 

Round 4 40.0 % 2 10.0 % 6 

Margin 

Circumscribed 5 50.0 % 0 0.0 % 5 

16.875 0.0001 Indistinct 5 50.0 % 7 35.0 % 12 

Spiculated 0 0.0 % 13 65.0 % 13 

T1 SI 

Heterogeneous 3 30.0 % 1 5.0 % 4 

60.160 0.049 Hypointense 5 50.0 % 18 90.0 % 23 

Isointense 2 20.0 % 1 5.0 % 3 

T2 SI 

Hyperintense 6 60.0 % 4 20.0 % 10 

7.832 0.020 Hypointense 3 30.0 % 16 80.0 % 18 

Isointense 1 10.0 % 0 0.0 % 1 

Table 2. MRI Features of Benign and Malignant Lesions 

 

   
Total 

Chi- 
Square 
Value 

P- Value 
  

Benign  

(N = 10) 

Malignant 

 (N = 20) 

Non mass 
enhancement 

(NME) 

Absent 8 80.0 % 18 90.0 % 26 
0.577 0.448 

Present 2 20.0 % 2 10.0 % 4 

Mass 
enhancement 

(ME) 

Heterogeneous 2 20.0 % 20 100.0 % 22 

21.818 0.0001 Homogenous 6 60.0 % 0 0.0 % 6 

RIM 2 20.0 % 0 0.0 % 2 

Kinetic curve 
(KC) 

I 7 70.0 % 1 5.0 % 8 

18.348 0.001 II 3 30.0 % 4 20.0 % 7 

III 0 0.0 % 15 75.0 % 15 

Table 3. Enhancement Pattern of Benign and Malignant Lesions 

 

 

Compar i son  of  BIR ADS As se s sme nt  on  

Mamm ogr aph y wi th  Hi s top at hologi ca l  

Di ag nosi s  

 Mammography correctly characterized 6 out of 10 breast 

lesions as benign (Birads II and III). One case of 

granulomatous mastitis was falsely characterized as 

Birads V. 2 cases of fibroadenomas and one case of 

intraductal papilloma were falsely characterized as 

Birads IV. 

 Mammography correctly characterized 17 out of 20 

lesions as malignant breast lesions (BIRADS IV and V). 3 

cases of intraductal carcinoma were falsely 

characterized as benign breast lesion. 

 Architectural distortion was seen in only 2 out of 10 

patients (20 %) with benign lesions on mammography 

as compared to 18 / 20 patients with malignant lesions 

(90 %). 

 Skin thickening was seen in only 1 out of 10 benign 

lesions which was seen in one case of granulomatous 

mastitis while skin thickening was present in 11 out of 

20 malignant breast lesions (45 %). 

 One benign lesion showed nipple retraction while it 

was present in 10 out of 20 malignant lesions. 

 

 

Di f fu si on Pr o per ti e s an d ADC V a lue s of  Beni gn  

Br ea st  Le si on  

 Out of 10 benign breast lesions 8 lesions did not show 

diffusion restriction on diffusion weighted imaging. 

 2 cases of granulomatous mastitis showed diffusion 

restriction.  

 The least ADC value was 0.98 x 10-3 mm2 / s seen in 

granulomatous mastitis while maximum ADC value was 

2.2 x 10- 3 mm2 / s seen in case of fibroadenoma. 

 The mean ADC value for benign breast lesion was 1.59 x 

10- 3 mm2 / s.  

 

 

Di f fu si on Pr oper ti e s and ADC V a lue s of  

Ma li g na nt Br ea st  Le si o ns  

 All the malignant breast lesions show diffusion 

restriction on diffusion weighted imaging. 

 15 out of 20 malignant lesions had ADC values below 1 x 

10-3 mm2 / s. 

 The least ADC value was 0.6 x 10-3 mm2 / s seen in 

intraductal carcinoma. 

 While the maximum ADC value was 1.21 x 10-3 mm2 / s 

seen in intraductal carcinoma. 

 The mean ADC value was calculated as 0.88 x 10-3 mm2 / 

s for malignant breast lesions. 

 

 

Compar i son o f  Di f fu si o n Re str i cti o n o n Be ni g n 

and Ma li g na nt Le si on s  

 8 out of 10 benign lesions did not show restricted 

diffusion on DWI while 2 cases of granulomatous 

mastitis showing restricted diffusion on DWI, The mean 

ADC value calculated in benign lesion was 1.59  

 All the malignant lesions show restricted diffusion on 

DWI with mean ADC value calculated as 0.88 

 

 

Compar i son o f  B IRAD S A s se ssm en t o n MRI  

wi th  Hi s topa tho logy .  

 MRI correctly characterized 9 / 10 benign lesions as 

Birads II / III while one case of granulomatous mastitis 

was characterized as BIRADS IV. 

 MRI correctly characterized all malignant lesions as 

Birads IV / V 

 

Statistics Value 95 % CI 

Sensitivity 95.00 % 75.13 % to 99.87 % 

Specificity 90.00 % 55.50 % to 99.75 % 

Positive likelihood ratio 9.5 1.48 to 61.16 

Negative likelihood ratio 0.06 0.01 to 0.38 

Disease prevalence (*) 66.67 % 47.19 % to 82.71 % 

Positive predictive value (*) 95.00 % 74.69 % to 99.19 % 

Negative predictive value (*) 90.00 % 56.85 % to 98.40 % 

Accuracy (*) 93.33 % 77.93 % to 99.18 % 

Table 4. Diagnostic Performance of Diffusion Weighted Imaging 
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Statistics Value 95 % CI 

Sensitivity 95.00 % 75.13 % to 99.87 % 

Specificity 70.00 % 34.75 % to 93.33 % 

Positive likelihood ratio 3.17 1.22 to 8.21 

Negative likelihood ratio 0.07 0.01 to 0.50 

Disease prevalence (*) 66.67 % 47.19 % to 82.71 % 

Positive predictive value (*) 86.36 % 70.97 % to 94.26 % 

Negative predictive value (*) 87.50 % 49.82 % to 98.01 % 

Accuracy (*) 86.67 % 69.28 % to 96.24 % 

Table 5. Diagnostic Performance of Dynamic Contrast Enhanced MRI  

 

 
 

DI SCU S SI ON  
 

 

The present study was undertaken to evaluate the role of MRI 

in characterizing benign and malignant breast lesions in 

diffusion weighted imaging and dynamic contrast 

enhancement MRI and to correlate these findings with 

pathological diagnosis. A total of 30 female patients 

presenting with palpable lumps were included in the study. In 

the study five patients presented with multiple lesions. 

 

 

Mamm ogr aph y  

The most common shape seen in benign lesions were either 

round or oval which were accounting for 6 out of 10 benign 

breast lesions (60 %).5 Out of 10 benign breast lesions 

showed well circumscribed margins. Our findings were 

similar to those of Evans et al.6 who reported that features 

seen in majority of benign lesions on mammography were 

round, oval, low density or slightly lobulated with well-

defined margins.6 Out of 10 benign lesions shows low density 

on mammography. Our result was similar to that by Evans et 

al.6 who reported that majority of benign breast lesions 

showed low density on mammography. 

In this study 18 out of 20 malignant lesions showed 

irregular shape with 11 out of 20 malignant lesions showing 

spiculated margins on mammography. 18 out of 20 malignant 

lesions showed high density on mammography. This result is 

in concordance with Woods et al.7 who also concluded that 

high density, irregular shape and spiculated margins were 

significantly associated with the probability of malignancy.  

In our study calcification was seen in 4 out of 10 benign 

lesions (40 %) while 19 out of 20 malignant lesions shows 

calcification on mammography. Yunus et al.8 stated that 

clustered microcalcifications were significantly associated 

with malignancy.  

In our study architectural distortion was observed as an 

associated finding in 13 out of 20 malignant cases (65 %). 

Other associated features of malignancy like skin thickening, 

nipple retraction and axillary lymphadenopathy were seen in 

55 %, 40 % and 80 % of the cases respectively.  The study 

conducted by Sickles9 found that almost 20 % of the cancers 

were detected primarily by indirect mammographic signs of 

malignancy, such as focal architectural distortion, asymmetry 

and developing density sign. 

 

 

Mor ph ol ogy o f  Br ea s t  L esi on s o n MR I  

6 out of 10 benign breast lesions (60 %) were either round or 

oval in shape. 5 out of 10 benign breast lesions were well 

circumscribed margins. Our results are in concordance with 

Hockman et al.10 who observed that 19 out of 23 

fibroadenomas were lobular, oval or round in shape.  

In our study 5 out 10 benign lesions showed hypointense 

signal on T1WI, while 6 out of 10 benign lesions showed 

hyperintense signal on T2WI. Our result was in concordance 

with Westra et al.11 who reported that most masses with high 

signal intensity at T2WI were benign. 

In our study 17 out of 20 malignant breast lesions (85 %) 

had irregular shape and 13 out of 20 malignant lesions (65 

%) showed spiculated margins while 7 out of 20 malignant 

lesions (35 %) showed indistinct margins. Our findings are 

similar to those reported by Gutierrez et al.12 who found that 

larger mass size, irregular shape and irregular or spiculated 

margins were associated with higher odds of malignancy than 

smaller, smooth marginated masses. 

In our study 18 out of 20 malignant lesions showed 

hypointense signal on T1WI while 16 out of 20 malignant 

lesions showed hypointense signal on T2WI. This result was 

in concordance with a study by Westra et al.11 who reported 

that most malignant lesions do not show high signal intensity 

on T2WI because of their high cellularity and low water 

content.  

 

 

Enh an ceme n t Pa t ter n a nd DC E - MR I  

All the benign breast lesions showed enhancement on post 

contrast scans. The most common enhancing pattern was 

homogenous enhancement which was seen in 6 out of 10 

benign breast lesions (60 %). Guiterrez et al.12 also pointed 

that lesion measuring more than 1 cm in size and showing 

homogenous enhancement was more likely to be benign. 

All the malignant breast lesions in this study showed 

heterogenous enhancement. Pinker-Domenig et al.13 also 

observed that heterogenous enhancement was positively 

associated with malignancy. Gutierrez et al.12 also concluded 

that heterogeneous enhancement was a strong predictor of 

malignancy. 

In our study 7 out of 10 benign lesions showed type I 

dynamic curve enhancement (70 %) followed by 3 benign 

lesions showing type II dynamic curve. On the other hand, 15 

out of 20 malignant breast lesions showed type III dynamic 

curves (75 %) followed by 4 / 20 lesions showing type II 

dynamic curve. One case of IDC showed type I curve. Our 

findings are in concordance with Pinker-Domenig et al.13 who 

stated that the final diagnosis of malignancy was positively 

associated with type III dynamic curve. In our study P-value 

for DCE-MRI is 0.001 

In our study the sensitivity and specificity of DCE-MRI for 

the detection and characterization of breast lesions was 

calculated as 95 % and 70 % respectively. Our results are 

comparable to those of Peters et al.14 who performed a meta- 

analysis to determine the diagnostic performance of contrast 

material enhanced magnetic resonance imaging in patients 

with breast lesions and calculated a pooled sensitivity of 90 

% and specificity of 72 %.  

 

 

Di f fu si on W ei gh ted Im a gi ng  

In our study 8 out 10 benign lesions did not show restricted 

diffusion on DWI. The mean ADC value among the benign 

lesion was 1.59 x 10-3 mm2 / s. All the malignant breast 

lesions showed restricted diffusion on DWI. The mean ADC 
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value for malignant was 0.88 x 10-3 mm2 / s. These values 

were well in correlation with the results of Woodhams et al.15 

in whose study the mean ADC value of benign lesions was 

1.67 + / - 0.54 x 10-3 mm2 / s and of malignant lesions was 

1.22 + / - 0.31 x 10-3 mm2 / s.  

In our study the sensitivity and specificity of diffusion 

weighted imaging to differentiate between benign and 

malignant lesions were 95 % and 90 % respectively. The 

corresponding PPV and NPV were 90.91 % and 100 % 

respectively. Our results were similar to that of Abdul Ghaffar 

et al.16 who found that DWI was 95.4 % sensitive and 97.5 % 

specific.  

In our study the cut off value of ADC to differentiate 

between benign and malignant lesions was calculated to be 

1.19 x 10-3 mm2 / s using ROC curve. This yielded in a 

sensitivity of 90 % and specificity of 95 %. In comparison, 

Tan et al.17 calculated the cut off ADC values for benign and 

malignant lesions as 1.21 x 10-3 mm2 / s for b = 500 s / mm2 

and 1.22 x 10-3 mm2 / s for b = 1000 s / mm2, respectively. In 

their study, the sensitivity of DCE-MRI alone was 100 % with 

a specificity of 66.7 %. When DCE-MRI was combined with b 

= 1000s / mm2, the specificity rose to 100 % while only 

mildly affecting sensitivity (90.6 %). 

 

 

Compar i son  o f  Ma mm ogr aphy  a nd MR I for  

Di ag nosi s  o f  Br ea s t  Le si ons  

Mammography correctly categorised 6 out of 10 lesions as 

benign (Birads - II / III), one case of granulomatous mastitis 

was characterized as BIRADS V while one case of intraductal 

papilloma and two cases of fibroadenoma were falsely 

characterized as BIRADS IV. On MRI they showed either type 

I or II dynamic curve, although two cases of granulomatous 

mastitis showed restricted diffusion on DWI. 

Mammography correctly characterized (85 %) 17 out of 

20 lesions as malignant (BIRADS IV / V). 3 cases were falsely 

characterized as benign breast lesion These lesions were 

correctly characterized on MRI as BIRADS V showing 

restricted diffusion. All the malignant lesions were correctly 

characterized as BIRADS 5 on MRI. Thus, MRI could assess 

the probability of malignancy in these lesions more 

accurately than mammography. 

Liberman et al.18 assessed the positive predictive value of 

mammographic features and final assessment categories 

described in the BIRADS and correlated with the biopsy 

results. They observed that of the 492 lesions subjected to 

biopsy, BIRADS final assessment categories were category 3 

in eight lesions (2 %), category 4 in 355 (72 %) and category 

5 in 129 (26 %). The frequency of carcinoma was higher in 

category 5 than in category 4 lesions for all mammographic 

lesion types. 

 

 

Combi ned A na lysi s  o f  D CE -MR I a nd DW I  

We did a combined analysis of DCE-MRI and DWI to 

differentiate between benign and malignant breast lesions. 

The individual sensitivity of DCE-MRI and DWI was 95 % 

which remained 95 % when a positive result from any of the 

modality was accepted as malignancy. While specificity of 

DWI and DCE-MRI was 90 % and 70 % respectively which 

increased to 80 % when a positive result from any of the 

modality was accepted as malignancy. 

Our results were similar to those of Tezca, Ozturk, Uslu et 

al.3 where sensitivity of DCE-MRI and DWI was calculated to 

be 100 % and 92 % respectively while the specificity of DCE-

MRI and DWI was calculated to be 59.4 % and 95 % 

respectively. Combined analysis of both DCE-MRI and DWI 

gave a sensitivity and specificity of 100 % and 81 % 

respectively. 

 

 
 

 

CONC LU S ION S  
 

 

 

MR morphology, DCE-MRI and DWI are useful to characterise 

various breast lesions. MRI features of signal intensity of 

hypointensity on T2WI with other associated features of 

irregular shape, spiculate margins, heterogeneous 

enhancement on DCE-MRI, type III dynamic curve and 

reduced ADC value are strong predictors of malignancy. 
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