
269Neoplasma 62, 2, 2015

doi:10.4149/neo_2015_032

MR-mammography – impact on disease extent determination and surgical 
treatment of invasive ductal and lobular breast cancers

V. LEHOTSKA*, K. RAUOVA, L. VANOVCANOVA 

2nd Radiology Clinic , St. Elisabeth´s Cancer Institute Medical Faculty Comenius University, Comenius University, Bratislava, Slovakia

*Correspondence: viera.lehotska@ousa.sk

Received March 12, 2014 / Accepted June 24, 2014

The aim of this study is to assess the impact of multiparametric MR imaging to an exact determination of the extent 
of invasive ductal and lobular breast cancers in routine clinical practice.180 women aged 27-74 years (median 52.4 years) 
with newly diagnosed invasive ductal and lobular breast cancers confirmed by core-cut or vacuum-assisted biopsy were 
examined by all three imaging modalities, i.e. digital X-ray mammography, ultrasonography and 3T MR-mammography. 
In case of MR-mammography an extended protocol, i.e. combination of morphological breast MRI + DCE + DWI was 
used. For overall detection and determination of the extent of invasive breast cancers (IDC + ILC) MRmammography alone 
reached the diagnostic accuracy of 72.48%, while X-ray mammography 69.12% and ultrasonography 59.87%. In cases of 
ILC combination of X-ray mammography and MR- mammography with sensitivity of 96.15% was the most effective. In 
comparison with X-ray mammography and ultrasonography MR-mammography had higher sensitivity (96.15%, versus 
90.28%) in the diagnosis of multifocal/ multicentric invasive lobular carcinoma and invasive ductal carcinoma with extensive 
intraductal component, as well. 3T MR-mammography is an effective complementary consulting modality to digital X-ray 
mammography and ultrasonography, and it is particularly beneficial in the detection of additional mammographically and 
ultrasonografically occult breast lesions, as well as in the determination of the real extent of pathological changes in the 
ipsilateral and contralateral breast.

Key words: MR-mammography, occult breast cancer, invasive ductal cancer, invasive lobular cancer, multifocality, multi-
centricity

Detection and diagnosis of breast lesions are prima-
rily based on the X-ray mammography, both in group of 
asymptomatic women in screening program as well as in 
women with palpation findings. The main goal is to find 
any changes, try to determine their extent and to assess 
local spread. The sensitivity of X-ray mammography varies 
according to technical parameters, physician competence 
and measurement criteria, and is reported between 69% 
and 90% [1]. Furthermore, X-ray mammography (MG) 
and ultrasonography (US) is limited by soft tissue contrast 
and the ability to measure tumor vascularity. Women with 
suspicious X-ray mammography are referred for additional 
targeted mammography examinations and breast ultra-
sound, followed by percutaneous biopsy. Approximately in 
10-20  % of patients with benign changes in preoperative 
histology are found one or more occult malignant lesions 
in the definitive histology of surgically retrieved tissue [2, 

3, 4]. Those lesions cause morphological and functional 
changes in the MR image, but do not correlate with mam-
mographical and ultrasonographical images. The potential of 
MR – mammography currently lies in the high sensitivity of 
dynamic contrast-enhanced images (DCE) for the detection 
of malignant breast tumors (92-99 %) [5, 6]. Since only a few 
studies correlate histopathological findings with the extent 
and nature of changes in the MR image, this method is still 
not standardly used in clinical practice. Also, no study has 
confirmed the potential of advanced breast MRI protocol at 
3 Tesla MR device for detecting and determining the extent 
of breast cancer. The final product of this study is to highlight 
the benefits of multiparametric breast MR imaging, which 
being correlated with histopathological changes allows more 
exact determination of the nature and extent of pathological 
process in the breast and contributes to effective planning 
of breast surgery.
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Patients and methods

Patients were selected from the total number of 575 
women, who underwent diagnostic breast imaging and 
had histologically proven pathological breast changes. We 
excluded 114 patients with histologically confirmed DCIS 
and 281 patients with a solitary breast lesion. These patients 
were analyzed separately and the analysis is out of the scope 
of this article.

Remaining 180 women, aged 27-74 years (median 52.4 
years) with multiple breast lesions (total number of lesion 
476) were included in this study, out of which 326 (68.49%) 
were newly diagnosed with invasive ductal and lobular breast 
cancers. The patients were examined by all three imaging mo-
dalities, i.e. digital X-ray mammography (Lorad Dimensions, 
Hologic, USA, 2010), ultrasound (iU22 Philips, Belgium, 
2010) and 3T MR-mammography with an extended protocol, 
i.e. combination of morphological breast MRI + DCE + DWI 
(3T Magnetom Verio, Siemens, Belgium, 2010). 

When evaluating MR-mammography, we focused on the 
following facts:
–	 number and location of lesions,
–	 changes in morphological characteristics: signal intensity 

(SI) on T2-weighted image, shape and margins of the le-
sion, homogeneity of contrast enhancement, presence of 
peripheral and/or ductal enhancement, 

–	 pharmacokinetics of gadolinium in the lesion, and
–	 the presence of restricted diffusion in the ADC map.

As basic postprocessing we used postcontrast subtraction 
images, perfusion map, wash- in and wash- out maps, TTP 
map (“time – to-peak ”) and ADC map for DWI. We generated 
kinetic curves (TICs) of the lesions and evaluated their char-
acter depending on the percentage signal intensity increase 
and on the shape of the kinetic curve.

We used multiparametric evaluation of each MRI differen-
tiable lesion while following parameters were assessed: SI in 
T2-weighted images, morphological and functional character-
istics in DCE-study, and subsequently SI of the lesion in DWI, 
and presence of diffusion restriction in ADC map.

In the DCE-study as key functional signs of malignancy 
we considered: irregular lesions margins, stellate or spicular 
shape, peripheral (“ring”) enhancement, pathological ductal 
enhancement – isolated, branching out in segmental, regional 
or diffuse distribution and shape of kinetic curves (continuous 
increase – TIC type 1 , increase with “plateau” – TIC type 2, 
increase with wash- out – TIC type 3) .

Based on the presence or absence of these signs, we cat-
egorized the lesion as suspicious for malignancy or as benign 
one. MRI findings were compared with mammography and/
or ultrasound findings, and we took into account the number 
of corresponding MRI, MG and US changes. If we found 
MRI changes, which not correlate with the X-ray mam-
mography and / or ultrasound images, we recommended to 
perform targeted “second-look” ultrasound examination. All 
additional lesions found in “second-look” ultrasound were 

subsequently biopted. If any MRI differentiable lesion was 
occult in targeted ultrasound examination, we performed 
vacuum-assisted biopsy (VAB) of that lesion under MRI 
guidance. In the case of multiple lesions in one breast or both 
breasts, a targeted biopsy was performed of no more than 
three lesions on each side, taking into account the distribu-
tion of lesions in breast quadrants. If there were two focuses 
in the breast, then both were verified by biopsy regardless 
of their location. Samples, which were obtained during 
interventional procedures (core- biopsy, VAB), were fixed 
in formaldehyd. Specimens were evaluated by experienced 
histopathologists, who categorized changes as benign, “high 
risk” precursor lesions, ductal carcinoma in situ (DCIS) 
and invasive cancer – ductal (IDC), ductal with extensive 
intraductal component (IDC with EIC), and lobular (ILC). 
In addition to determining the histological type of lesion 
the immunohistochemical profile of invasive cancer and the 
grade of nuclear atypia in the case of DCIS were evaluated. 
An extensive intraductal component (EIC) was defined as 
tumor with an invasive component, where at least 25% of 
the tumor was DCIS and there were additional discrete foci 
of DCIS outside the main tumor mass [7, 8]. 

Statistical methods. In the statistical evaluation of 
results, we used the “golden standard” – correlation of 
imaging findings with histopathological findings. To iden-
tify the relationship between independent parameters (SI 
in T2-weighted image, shape and margins of the lesion, 
postcontrast enhancement kinetics, SI in DWI and ADC 
maps) and the final diagnosis (benign and malignant breast 
lesions), we used logistic regression modeling. When ana-
lyzing results in order to determine the diagnostic accuracy 
of each modality, we considered as truly positive finding 
(P), if the lesion with biopsy proven malignancy was also 
considered as the lesion suspicious of malignancy in that 
particular modality. Lesions, which were in MG, ultra-
sound and MRI identified as benign, but histology proved 
carcinoma, were classified as false negative (FN) in the 
final assessment. Similarly, in cases where the lesion was 
confirmed only by one modality (e.g. MR-mammography 
followed by the finding of the “second-look” ultrasound) 
findings in all remaining modalities we considered as 
false negative. If according of any modality (respectively 
by supplementary MR-mammography) we performed 
an additional biopsy, which was histologically proven as 
a bening, we considered the finding of that particular mo-
dality as false positive (FP). The sensitivity and accuracy of 
MR-mammography in the determination of disease extent 
for invasive breast cancers (IDC, IDC with EIC and ILC) 
were compared with the sensitivity and accuracy of X-ray 
mammography and ultrasonography using the chi-squared 
test to determine statistical significance (StatCalc, ver-
sion 7.1.2, Excel 2010). The level of statistical significance 
was determined as P  <0.05. Logistic regression analysis 
was performed using software MedCalc ®, version 12.4.0, 
2003-2013.
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Results

The study includes 180 women with a total of 476 breast 
lesions, of which 326 (68.49%) were malignant. Of these IDC 
was confirmed in 61.96% (n = 202​​), IDC with extensive intra-
ductal component (EIC) in 22.09% (n = 72) and ILC in 15.95% 
(n = 52). 23 out of 150 remaining histologically benign breast 
lesions showed signs of atypia: 2 papillomas, 4 radial scleros-
ing lesions, 3 atypical lobular hyperplasias (1 associated with 
microfocus of LCIS) and 14 atypical ductal hyperplasias.

The combination of X-ray mammography and MR-
mammography (322 of 326) provides the highest sensitivity 

Table 1. Summary of 476 histologically proven breast lesions according to 
the method of determination

Histology + Modality Number of Lesions (%)

Malignant breast lesions (n = 326)
Digital X-ray Mammography 239/326 (73.31%)
Ultrasonography 273/326 (83.74%)
X-ray Mammography + Ultrasonography 299/326 (91.72%)
MR-Mammography 307/326 (94.17%)
X-ray Mammography + MR-Mammography 322/326 (98.77%)
IDC (n = 202)
Digital X-ray Mammography 184/202 (91.09%)
Ultrasonography 189/202 (93.56%)
X-ray Mammography + Ultrasonography 195/202 (96.5 %)
MR-Mammography 191/202 (94.55%)
X-ray Mammography + MR-Mammography 202/202 (100%)
IDC with EIC (n = 72)
Digital X-ray Mammography 42/72 (58.33%)
Ultrasonography 38/72 (52.78%)
X-ray Mammography + Ultrasonography 54/72 (75 %)
MR-Mammography 65/72 (90.28%)
X-ray Mammography + MR-Mammography 72/72 (100%)
ILC (n = 52)
Digital X-ray Mammography 25/52 (48.08%)
Ultrasonography 45/52 (86.54%)
X-ray Mammography + Ultrasonography 45/52 (86.54%)
MR-Mammography 50/52 (96.15%)
X-ray Mammography + MR-Mammography 50/52 (96.15%)
Benign breast lesions with atypia (n = 23)
Digital X-ray Mammography 13/23 (56.52%)
Ultrasonography 21/23 (91.30%)
X-ray mammography + Ultrasonography 22/23 (95.65%)
MR-Mammography 21/23 (91.30%)
X-ray Mammography + MR-Mammography 22/23 (95.65%)
Benign breast lesions without atypia (n = 127)
Digital X-ray Mammography 47/127 (37.0%)
Ultrasonography  87/127 (68.50%)
X-ray Mammography + Ultrasonography 96/127 (75.59%)
MR-Mammography 91/127 (71.65%)
X-ray Mammography + MR-Mammography 118/127 (92.91%)

Table 2. Pairwise comparison of digital X-ray mammography and MR-
mammography, depending on the number of diagnosed histologically 
confirmed breast lesions

Modality
Histology

MG MR p

IDC (n = 202) 184/202 191/202 0.1814
IDC with EIC (n = 72) 42/72 65/72 < 0.0001
ILC (n = 52) 25/52 50/52 < 0.0001
Benign breast lesions with atypia (n = 23) 13/23 21/23 0.0141
Benign breast lesions without atypia (n = 127) 47/127 91/127 < 0.0001
All malignant breast lesions (n = 236) 239/326 307/326 < 0.0001

(98.77%) in detection of malignant mammary lesions (Ta-
ble  1). Compared with sensitivity of the combination of 
X-ray mammography and ultrasound (91.72%) we observed 
a statistically significant difference in favor of MRI + MG (p = 
0.0003) (Table 4). MR-mammography alone, with sensitivity 
94.17% for the diagnosis of malignant mammary lesions, was 
more successful when compared to the X-ray mammography 
and ultrasound (p <0.0001) (Table 2, 3). Statistically the most 
significant difference compared with the X-ray mammography 
and ultrasound achieved MR-mammography in the diagnosis 
of IDC with EIC (p <0.0001) (Table 2, 3) and when compared 
with the X-ray mammography alone in the diagnosis of ILC 
(p <0.0001) (Table 2).

MR-mammography correctly indicated 191 out of 
202 biopsy proven IDC lesions (94.55%), while the X-ray 
mammography correlated only 184 of 202 (91.09%) and 
ultrasonography 189 of 202 (93.56%). MRI diagnosed 17 
out of 18 mammographically occult IDC lesions, of which 
15 were later detected by targeted second-look ultrasound 
examination. Detection of IDC lesions in X -ray mammogra-
phy was apparently influenced by mammographical density 
of the breast tissue and the absence of microcalcifications. 
Conversely, 11 MRI occult IDC lesions were small (< 5 mm), 
and were merged with hormone dependent changes. 9 out of 
them contained fine microcalcifications. Another 6 IDC le-
sions identified by MR-mammography had no clear correlate 
in the ultrasound image.

Table 3. Pairwise comparison of ultrasonography and MR-mammography 
based on the number of diagnosed histologically confirmed breast le-
sions

 Modality
Histology

US MR p

IDC (n = 202) 189/202 191/202 0.0771
IDC with EIC (n = 72) 38/72 65/72 < 0.0001
ILC (n = 52) 45/52 50/52 0.1008
Benign breast lesions with atypia (n = 23) 21/23 21/23 1.0000
Benign breast lesions without atypia (n = 127) 87/127 91/127 0.5838
All malignant breast lesions (n = 236) 273/326 307/326 < 0.0001
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MR-mammography (with known X-ray mammography 
and US image) was proved to be the most reliable method 
in the determination of real extent of IDC with extensive 
intraductal component, whereas it displayed and specified 
all 23 mammographically hidden or underestimated lesions 
and 29 out of 34 ultrasonographically undervalued lesions 
(p <0.0001). (Table 5).

Overall there were 72 histologically confirmed IDCs with 
EIC, where EIC was formed by at least 25% of DCIS or by sur-
rounding discrete foci of DCIS near the invasive component 
of the tumor. 

MR – mammography showed sensitivity of 90.28 % for 
determining the extent of IDC with EIC (Fig.1), compared 
with separately applied MG and USG (58.33% and 52.78 %, 
respectively; p  < 0.0001). Six IDCs with EIC component 
were displayed only in MR – mammography. If compared 
with sensitivity of combination of X-ray mammography and 
MRI examinations and ultrasound alone to determine the 
actual extent of the IDC with EIC, we achieved a statistically 
significant difference at probability level p = 0.0191 and pair-
wise comparison with a combination of US + MG and MG 
+ MRI p = 0.0070. MR – mammography underestimated 7 

IDC with EIC, which extent was correctly identified by X-ray 
mammography (7 of 7) and 57.14 % (4 of 7) by ultrasonog-
raphy (Table 5).

The sensitivity of MRI for the diagnosis of invasive 
lobular carcinoma was 96.15  % (Fig.2), and the sensitivity 
of X-ray mammography and ultrasonography were 48.08 % 
and 86.54 % respectively. For pairwise comparison of X-ray 
mammography and MRI in the diagnosis of ILC the statisti-
cal significance was p < 0.0001, however, we did not confirm 
the statistical significance between the breast ultrasound and 
MRI (p=0.1008) (Table 3).  

X-ray mammography revealed 25 out of 52 ILC lesions, 
breast ultrasound 45 out of 52, and magnetic resonance 
imaging 50 out of 52 ILC foci, while 5 ILCs were confirmed 
only by MR-mammography. Combined imaging by X-ray 
mammography and ultrasonography detected 45 out of 52 
ILCs (86.54 % ) and a combination of MRI and X-ray mam-
mography 50 out of 52 ILC (96.15 %), which was statistically 
not significant (p = 0.1008 ). Based on MR-mammography 2 
invasive lobular cancers with morphological and functional 
character of benign mammary lesion were underestimated. 

In MR imaging we missed 20 out of 326 malignant breast 
lesions (6.13%), in ultrasound 54 (16.56  % ) and in X-ray 
mammography 68 out of 326 cancers (20.86  %) (Table 5). 
The diagnostic accuracy for assessing the number and range 
of focal changes of MR-mammography alone reached 72.48% 
(Table 6).

Compared with X-ray mammography, MR-mammography 
diagnosed 66 (20.24%) additional malignant lesions out of total 
number of 326 histologically confirmed malignant breast le-
sions. Compared with ultrasonography there were 40 (12.27%) 
other malignant foci. Based on the “second-look” ultrasound 
we have confirmed 48 (14.72%) additional lessions out of the 
total 326 cancers and by subsequent reassessment of X-ray 
mammography images we found 27 (8.28%) mammographi-
cally differentiable changes. Out of the 106 (32.51%) occult 

Table 4. Pairwise comparison of combinations X-ray mammography and 
MR-mammography and X-ray mammography and ultrasonography based 
on the number of diagnosed histologically confirmed breast lesions

 Modality
Histology

MG + 
MR

MG + 
US

p

IDC (n = 202) 202/202 195/202 0.0610
IDC with EIC (n = 72) 72/72 54/72 0.0070
ILC (n = 52) 50/52 45/52 0.1008
Benign breast lesions with atypia (n = 23) 22/23 22/23 1.0000
Benign breast lesions without atypia (n = 127) 118/127 96/127 0.0003
All malignant breast lesions (n = 236) 322/326 299/326 0.0003

Table 5. Overview of numbers of true positive findings and number of occult (unrecognized, hidden) breast lesions based on individual imaging mo-
dality and histopathology of malignant lesion

Histopathology and Imaging 
modality

True positive findings (P) 
(%)

Occult lesions in MG  
(%)

Occult lesions in US  
(%)

Occult lesions in MR  
(%)

IDC (n = 202) 18 13 11
X-ray Mammography 184 (91.09) - 7 (53.85) 9 (81.81)
Ultrasonography 189 (93.56) 15 (83.33) - 4 (36.36)
MR-Mammography 191 (94.55) 17 (94.44) 6 (46.15) -
IDC with EIC (n = 72) 23 34 7
X-ray Mammography 42 (58.33) - 20 (58.82) 7 (100)
Ultrasonography 38 (52.78) 12 (52.17) - 4 (57.14) 
MR-Mammography 65 (90.28) 23 (100) 29 (85.29) -
ILC (n = 52) 27 7 2
X-ray Mammography 25 (48.08) - 0 0
Ultrasonography 45 (86.54) 21 (77.77) - 0 
MR-Mammography 50 (96.15) 26 (96.30) 5 (71.43) -
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Figure 1. Images of 57-year old woman with invasive ductal carcinoma (IDC) with extensive intraductal component (EIC) differentiated only at MR-
mammography.
a) Craniocaudal (CC) and b) mediolateral oblique (MLO) views show 8-mm irregular condensation with microcalcifications in the lower inner part of 
the left breast (circle). Vacuum-assisted biopsy under stereotactic X-ray guidance revealed IDC.
c) Transverse subtracted T1- weighted flash 3D MR acquisition obtained 20 seconds after intravenous administration of 0.1 mmol/kg gadopentetate 
dimeglumine (flip angle, 45°; section thickness, 1 mm; field of view, 30 cm; 3.0 T) and sagital MIP reconstruction d) shows intense 42 mm linear clumped 
enhancement in lower inner left breast extending posteriorly and anteriorly to the known invasive cancer, due to extensive intraductal component 
(EIC). Patient underwent breast conserving surgery after stereotactic-guided needle localization and postoperative histopathology confirmed IDC with 
intraductal carcinoma (EIC) of total extent 43 mm. 

a) b)

c) d)

Table 6. Diagnostic performance in 476 histologically proven breast lesions (326 malignant and 150 benign lesions)

Modality Sensitivity (%) Specificity (%) Positive Predictive Value (%) Accuracy (%)
MG 239/326 (73.31) 90/150 (60) 239/299 (79.93) 329/476 (69.12)
US 273/326 (83.74) 42/150 (28) 273/381 (71.65) 285/476 (59.87)
MG + US 299/326 (91.72) 32/150 (21.33) 299/417 (71.70) 331/476 (69.54)
MRI 307/326 (94.17) 38/150 (25.33) 307/419 (73.27) 345/476 (72.48)
MG + MRI 322/326 (98.77) 10/150 (6.66) 322/462 (69.70) 332/476 (69.75)
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a) b)

c) d)

e) f)
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or underestimated changes 75 (23%) lesions were proved as 
malignants. The remaining 31 (9.51%) malignant breast lesions 
were visible only in the MR image.

Discussion

The main goal of breast imaging is early detection of focal 
changes, which are suspected of malignant transformation. 
During more than 30 years of X-ray mammography screening 
in the developed countries of Europe and worldwide it is clearly 
confirmed that X-ray mammography is an effective method of 
early breast cancer diagnosis in group of women aged 50 and 
more. In some countries, screening for breast cancer starts at the 
age of 40. In dense or heterogeneously dense breast the sensitiv-
ity of X-ray mammography for the detection of malignant focal 
changes is considerably lower. Studies of Mandelson M.T. et al. 
(2000) and T. M. Kolb et al. (2002) reported lowest sensitivity 
(30 to 48%) of X-ray mammography for diagnosis of breast 
cancer in extremely dense breast and 70% in heterogeneously 
dense breast, while the sensitivity of X-ray mammography for 
the detection of ILC is lower than the sensitivity for detection of 
IDC [9, 10, 11, 12]. Same studies confirmed higher prevalence of 
cancer (62.7%) in dense and heterogeneously dense fibroglan-
dular tissue [9, 10]. The presence of mammographically occult 
breast lesions, especially in dense breast in younger women and 
in women with delayed involution led to the observation that 
in these women were more often found inadequate or positive 
resection margins after breast conserving surgery, as well as 
higher risk for developing local recurrence. This fact led to 
widespread use of complementary imaging techniques such as 
ultrasound and in the last 20 years increasing use of magnetic 
resonance imaging, which clarifies the extent of pathological 
changes in the breast as well as the presence of mammographi-
cally occult lesions [11, 12]. 

Diagnosis of ILC still remains a problem, while it might be 
subtle in the X-ray mammography image and therefore can be 
easily overlooked. In case of ILC ultrasonography has a good 
potential to differentiate asymmetric mammographical density 
or structure disorders, but due to the frequent multifocality, 
multicentricity and bilaterality of ILC the overall extent of 
disease may remain underestimated.

In our study, the combination of X-ray mammography 
and ultrasonography correctly detected 45 of 52 (86.54 %) 
ILCs and MR – mammography alone 50 of 52 (96.15  %) 
ILCs, while X-ray mammography alone revealed only 25 of 
52 (48.08 %) and ultrasonography 45 of 52 (86.54 %). In the 
diagnosis of ILC the most effective combination was that of 
X-ray mammography and MR-mammography with sensitiv-
ity of 96.15 %.

 Similarly in the diagnosis of IDCs the combination of X-
ray mammography and ultrasonography reached sensitivity 
of 96.5 % (195 of 202), while the combination of X-ray mam-
mography and MR – mammography correctly identified all 
202 IDC lesions. The highest difference in sensitivities was 
confirmed at IDCs with extensive intraductal component 
(EIC), where the X-ray mammography found only 42 of 
72 (58.33  %) IDCs with EIC, ultrasonography 38 of 72 
(52.78 %) and MR – Mammography 65 out of 72 (90.28 %) 
IDCs with EIC. Combination of X-ray mammography and 
ultrasound in detection of IDC with EIC had a sensitivity 
of 75 % and the combination of X-ray mammography and 
MR – mammography 100 % (p = 0.0070). 

The overall detection of focal changes in breast by MR-
mammography itself reached a diagnostic reliability of 72.48 % 
(345 out of 476 lesions), X-ray mammography 69.12 % (329 
of 476) and ultrasonography 59.87 % (285 out of 476). There 
was no significant difference in diagnostic confidence (69.54 % 
versus 69.75 %). between the combinations of X-ray mam-

Figure 2. Images of 47-year-old woman with bilateral ILC. 
a), b) Bilateral mediolateral oblique (MLO) X-ray mammography shows 
heterogeneously dense breast parenchyma with several opacities and 
condensations.
c) Ultrasound image (L 12.5 MHz transducer) obtained in 9-10 o’clock posi-
tion shows multiple hypoechoic lesions in the left breast (landmarks). 
d), e) and f) Transverse subtracted MR images obtained 2 minutes after 
contrast agent injection (same parameters as in Fig. 1) shows multiple 
enhancing foci in both breasts, suggesting multifocality and multicentric-
ity of the process.
g) Second-look US image (L 12.5 MHz transducer) obtained in 9 o’clock 
position in right breast demonstrates hypoechoic mass (landmarks). 
Both US visible masses underwent core-needle biopsy with US guidance, 
confirming ILC. 
Patient underwent bilateral mastectomy which confirmed diffuse ILC.

g)
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mography- ultrasonography and X-ray mammography- breast 
MRI in detection of total number of lesions.

These results are consistent with results of similar studies. 
Berg et al. [11] published higher sensitivity of MRI than mam-
mography and ultrasound for all tumor types (depicting 95 % 
of IDC and 96 % of ILC). In their study, after combination of 
X-ray mammography, clinical examination, and ultrasound, 
MRI identified additional tumors in another 12% of breasts. 
Combination of X-ray mammography, clinical examination, 
and MR imaging was more sensitive than any other individual 
test or combination of tests [11]. In comparison to this, in our 
study combination of X-ray mammography and MR – mam-
mography in diagnosis of IDCs reached sensitivity of 100 % 
and in ILC lesions 96,15  %. We find especially important, 
that the sensitivity of combined X-ray mammography and 
MR-mammography in IDC with EIC in our study was 100 %. 
This is essential for determination of total disease extent before 
planning of surgical procedure.

Overall the MR – mammography is very effective comple-
mentary and consultative modality to X-ray mammography 
and ultrasonography, and it is particularly important in the 
detection of additional, mammographically and ultrasono-
graphically occult breast lesions, as well as in the determination 
of the actual extent of the pathological changes in the ipsi-
lateral, or contralateral breast. There might be certain risk 
of overestimation which may lead to more radical breast 
surgery. The need for preoperative MR – mammography 
and its standard use in the preoperative diagnosis of breast 
cancer are widely discussed. A recent meta – analysis [13] of 
21 studies demonstrated positive or resection margins less or 
equal to 1 mm for 3781 of 14,571 patients (26 %), early local 
recurrence for close resection margins (Odds ratio 1.8 ) and 
positive resection margins (Odds ratio 2.4) . In 30 % of 1,648 
women who underwent breast conserving surgery positive 
or close resection margins were found, re-excision was per-
formed in 17 % of these women, of whom 33 % had residual 
cancer [16]. Another meta-analysis [15, 16] found that on 
the basis of MR – mammography additional breast lesions 
were diagnosed, what in 11 % of women led to change of the 
scope of planned surgery on ipsilateral breast and in 3-4 % of 
women contralateral breast cancer was confirmed. However, 
in view of the possibility of overestimation of breast changes 
with MR – mammography EUSOMA (European Society for 
Mastology) working group issued a recommendation which 
states indications for preoperative MR – mammography 
(ILC, women with known high risk for development of breast 
cancer, difference of ≥ 1 cm in average tumor size in mam-
mography and ultrasound) [17]. In this context randomized 
study MONET was published [18] The study compared the 
number of re-operation in the group of 74 women based on 
preoperative MRI breast examination, and in a group of 75 
women with no previous MR – mammography (34 % vs. 12 %). 
Another study (COMICE), which compared the number of 
surgical re-excision for positive margins in two arms (MR-
mammography alone versus conventional breast imaging) did 

not find significant difference in both groups [19]. Considering 
the continuing controversy European Institute for Biomedical 
Imaging Research (EIBIR) in collaboration with the European 
Society of Breast Imaging (EUSOBI) are currently introducing 
a large two-arm multicenter prospective study (International 
Multicenter Prospective Meta – Analysis – MIPA). The study 
is aimed at comparison of the group with preoperative MR – 
mammography and a group with conventional preoperative 
breast imaging [20]. The goal is an objective assessment of 
re-excision rates for positive resection margins and number of 
unilateral or bilateral mastectomies in two competing groups, 
as well as the percentage of changing the strategy and extent 
of the planned surgery, the number of local recurrences and 
contralateral breast cancers and appearance of distant me-
tastases during a following 5- years period after the primary 
cancer diagnosis.

We expect that as a result of further experience in accord-
ance with existing knowledge, MR-mammography, especially 
its extended examination protocol (DWI, MR-spectroscopy), 
will retain and strengthen as a  biologically most relevant 
method in determining the nature of breast lesions and the 
total extent of breast cancer. The goal remains an early and 
accurate diagnosis of breast lesions, especially those of malig-
nant origin, with an adequate treatment with good cosmetic 
effect and quality of life with minimal risk of recurrence of 
the disease.

Conclusion

MR-mammography is a  method of high biological 
relevance for the detection of additional, mammographi-
cally or ultrasonographically occult breast lesions, and for 
determining the actual extent of pathological changes in 
the ipsilateral and/or contralateral breast. Our analysis ac-
cordingly to recent studies shows that MR-mammography 
significantly contributes to the diagnosis of mammographi-
cally and ultrasonographically occult breast lesions, as well as 
to determination of the total extent of pathological changes 
in the breast. Therefore in cases of histologically confirmed 
breast cancer findings on MR-mammography should be 
taken into account in the planning of an effective surgical 
procedure.
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