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Abstract 

The objective of this study was to evaluate the intramammary distribution of MRI-detected mass and focus lesions 
that were difficult to identify with conventional B-mode ultrasound (US) alone. Consecutive patients with lesions 
detected with MRI but not second-look conventional B-mode US were enrolled between May 2015 and June 2023. 
Following an additional supine MRI examination, we performed third-look US using real-time virtual sonography 
(RVS), an MRI/US image fusion technique. We divided the distribution of MRI-detected mammary gland lesions as fol-
lows: center of the mammary gland versus other (superficial fascia, deep fascia, and atrophic mammary gland). We 
were able to detect 27 (84%) of 32 MRI-detected lesions using third-look US with RVS. Of these 27 lesions, 5 (19%) 
were in the center of the mammary gland and 22 (81%) were located in other areas. We were able to biopsy all 27 
lesions; 8 (30%) were malignant and 19 (70%) were benign. Histopathologically, three malignant lesions were invasive 
ductal carcinoma (IDC; luminal A), one was IDC (luminal B), and four were ductal carcinoma in situ (low-grade). Malig-
nant lesions were found in all areas. During this study period, 132 MRI-detected lesions were identified and 43 (33%) 
were located in the center of the mammary gland and 87 (64%) were in other areas. Also, we were able to detect 
105 of 137 MRI-detected lesions by second-look conventional-B mode US and 38 (36%) were located in the center 
of the mammary gland and 67 (64%) were in other areas. In this study, 81% of the lesions identified using third-look 
US with RVS and 64% lesions detected by second-look conventional-B mode US were located outside the center 
of the mammary gland. We consider that adequate attention should be paid to the whole mammary gland when we 
perform third-look US using MRI/US fusion technique.
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Background
Magnetic resonance imaging (MRI) of the breast is a use-
ful tool for detecting breast cancer. MRI is increasingly 
used to assess symptoms, screen women at high risk for 
breast cancer, stage known breast cancers, and screen 
the contralateral breast in patients with newly diagnosed 
breast cancer [1, 2]. Several authors have questioned the 
utility of preoperative MRI, given the possibility of over-
diagnosis or false-positives [3, 4]. However, others have 
reported that MRI can reliably predict tumor progres-
sion, especially in very dense breasts [5].

The specificity and moderate positive predictive value 
of MRI can limit its effectiveness. A recent meta-analy-
sis about using preoperative MRI to detect multifocal or 
multicentric cancers in the ipsilateral breast showed that 
the rate of additional cancer foci being detected ranged 
from 6 to 34%; the median was 16% and the positive pre-
dictive value was 66% [6]. Thus, breast biopsy is neces-
sary in order to definitively diagnose suspicious lesions, 
especially in MRI-detected lesions that are not detected 
on initial mammography and ultrasound (US). When 
lesions detected with MRI are also detected with second-
look US, US-guided biopsy is recommended.

Second-look US has detection rates that vary substan-
tially [7–11]. Moreover, it is difficult to identify all lesions 
because examination success depends on the sonogra-
pher’s experience and skill. Furthermore, lesion charac-
terization with breast US has not reproducible among 
examiners, which remains a clinical challenge.

MRI-guided biopsy has been developed over the past 
several years to help diagnose conventional B-mode–
occult breast lesions detected with MRI. Compared with 
other modalities, MRI-guided biopsies are less accurate 
[12–14]. Moreover, target sampling is more difficult after 
MRI-guided biopsy than after biopsy with ultrasound or 
stereotactic guidance. Radiopathologic correlation after 
MRI-guided biopsy is particularly challenging when MRI 
lesions only enhance in  vivo and their presence cannot 
be confirmed in the biopsy specimen, even when biopsy 
markers have been appropriately placed [12].

Real-time virtual sonography (RVS) is an MRI/US 
image fusion technique introduced in 2005. RVS com-
bines real-time sonography with MRI, allowing for the 
display of images from both imaging modalities on the 
same monitor. During sonography, the RVS system 
identifies the probe’s position and movement. It simul-
taneously reconstructs an equivalent MRI image from 
previously imported volume data. If a lesion that was ini-
tially detected with prone MRI cannot be identified dur-
ing second-look conventional B-mode US, we add supine 
MRI and perform second-look US using RVS (third-look 
US using RVS in this study). Regarding breast defor-
mation, tumor displacement during MRI results from 

discrepancies between positions during supine versus 
prone examination [8, 15–17].

Satake et  al. reported that tumor displacement in the 
breast during MRI due to prone versus supine position-
ing varies by tumor location. It is most common in the 
inner lower quadrant [18]. Carbonaro et  al. reported 
that lesion-to-nipple distance might be the most reli-
able measure for second-look breast US [19]. However, 
few studies have examined the intramammary distribu-
tion of MRI-detected lesions in detail by dividing them 
into zones with third-look US using RVS. In the report by 
Nakano et al., supine MRI was performed first and prone 
MRI was not mandatory [16]. In this study, prone  MRI 
was performed first, and when MRI-detected lesions 
were detected, supine MRI was added and third-look US 
using RVS was performed. The protocol of this study was 
different from that of Nakano et  al. [16] in this regard, 
and we decided to validate the distribution of MRI-
detected lesions with this protocol. The objective of this 
study was to evaluate the intramammary distribution of 
MRI-detected mass and focus lesions that were difficult 
to identify with conventional B-mode US alone.

Methods
Patients and lesions
This study was approved by the institutional review 
board of Aichi Medical University Hospital (No. 2022–
125). The need for written informed consent was waived 
for this research study. Consecutive patients with one or 
more MRI-detected lesions that were not identified with 
second-look conventional B-mode US between May 2015 
and June 2023 were enrolled in this study. Third-look US 
using RVS was performed to identify these lesions. Non–
mass enhancement (NME) was excluded from this study 
because of the difficulty in objectively assessing them. 
US-guided biopsy was performed for MRI-detected 
lesions detected with RVS; additional excisional biopsy 
was performed if necessary.

Prone MRI
Prone MRI was used for preoperative assessment or to 
evaluate abnormal findings further. A dedicated double-
breast coil was used with a 1.5-T scanner (Magnetom, 
Siemens Medical Systems, Erlangen, Germany) [20].

Second‑look conventional B‑mode US
After prone MRI, a 13-MHz linear array probe (HI 
VISION Ascendus, ARIETTA 850; FUJIFILM Health 
care Corporation, Japan) was used for second-look con-
ventional B-mode US with the patient in the supine and 
arm-up position [20]. It was performed by experienced 
surgeons routinely involved in breast cancer treatment 
regardless of the experiences of third-look US using RVS.
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Supine MRI
When a lesion initially detected with prone MRI was not 
identified with second-look conventional B-mode US, 
supine MRI was added to acquire the data necessary for 
US using RVS. Supine MRI with a 1.5-T scanner (Mag-
netom, Siemens Medical Systems) was performed with 
the arm raised [20]. A flexible body surface coil was used 
to achieve the same position as that used in US [15, 20]. 
Acquisition was performed as described previously. We 
evaluated the lesion size, type (focus, mass, or NME), 
shape (oval, round, irregular), margin (circumscribed, 
irregular, spiculated), internal enhancement (homoge-
nous, heterogenous, rim enhancement, dark internal sep-
tations) and kinetic curve assessment according to Breast 
Imaging Reporting and Data System (BI-RADS) criteria 
of prone MRI [21].

Third‑look US using RVS
Third-look US using RVS was performed in the supine 
and arm-up position [8, 15–17, 22, 23] (Fig.  1a, b). The 
RVS system consisted of an US scanner, magnetic field 
generator, magnetic sensor, and workstation with built-
in RVS software (FUJIFILM Health care Corporation). 
The process began with the transfer of breast MRI data, 
in the Digital Imaging and Communications in Medicine 
(DICOM) format, to the workstation. Subsequently, the 
magnetic sensor detected the position and probe motion 
during the examination by sensing a magnetic field. Next, 
the 3D position of the probe was transmitted to the work-
station, which computed the information regarding the 
position and displayed the MRI-multi-planar reconstruc-
tion image equivalent to the US image on the workstation 

monitor. The nipple on the side being examined was used 
as the reference point for synchronizing the MRI and US 
images. Correction was made during the examination by 
checking the location of the lesion compared to the blood 
vessels, fat, ligaments and mammary glands [9].

RVS‑guided biopsy
When MRI-detected lesions were identified with RVS, 
US-guided biopsy was performed. Core needle biopsy 
(CNB) was performed with a 16-gauge spring-loaded 
automatic core needle (Monopty; C.R. Bard, Covington, 
GA, USA) [20]. If the result of CNB was high-risk atypi-
cal ductal hyperplasia, preoperative RVS-guided marking 
and excisional biopsy were performed; the final histo-
pathological classification was based on this biopsy sam-
ple [15]. This examination is contraindicated for patients 
with pacemakers.

Pathological criteria for invasive ductal carcinoma (IDC) 
and other special types
IDC subtype was determined according to hormonal 
receptor (HR) status, Ki-67 status, and HER-2 status [22]. 
Immunohistochemical staining was performed in the 
same way even for tissue types other than IDC.

Pathological criteria for ductal carcinoma in situ (DCIS)
DCIS subtype was classified as low-, intermediate-, or 
high-grade based on the features of the nuclei of the neo-
plastic cells [24].

Fig. 1 RVS system equipment in the outpatient clinic (a). When performing RVS, the attachment containing the magnetic sensor is fitted 
into the handle of the probe (b). RVS: real-time virtual sonography
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Intramammary distribution of MRI‑detected lesions
We divided the distribution of MRI-detected mammary 
gland lesions located from the skin to the pectoralis 
major muscle into four regions: adjacent to the superficial 
mammary fascia (s area), adjacent to the deep mammary 
fascia (d area), center of the mammary gland (c area), and 
atrophic mammary gland (a area) (Fig. 2) [16].

Results
This study included 32 women (median age, 57  years; 
range, 41–73) with 32 lesions (22 mass lesions and 10 
focus lesions) detected with MRI but not with second-
look conventional B-mode US. Third-look US using 
RVS was able to detect 27 (84%) of these 32 lesions (19 
[86%] of 22 mass lesions and 8 [80%] of 10 focus lesions). 
The 5 MRI-detected lesions that could not be identi-
fied were followed-up annually with third-look US using 
RVS. No changes were observed in these lesions in one 
years. Table 1 shows the MRI characteristics of the MRI-
detected lesions. Table 2 shows the MRI and US charac-
teristics of the benign and malignant lesions.

The intramammary distribution of benign and malig-
nant lesions is shown in Table  3. Of these, 16 were 
located around the mammary fascia (9 [33%] in s area 
and 7 [26%] in d area), 5 (19%) in c area, and 6 (22%) in 

a area. Of the 21 lesions not located in a area, where the 
mammary gland was atrophic and the landmarks were 
not obvious, 16 (76%) were located around the mam-
mary fascia, i.e., in the marginal part of the mammary 
gland. Figures 3, 4, 5 and 6 show cases located in each 
of the four areas.

During this study period, we performed 1426 breast 
MRI and identified 215 MRI-detected lesions (mass in 
119, NME in 76, focus in 18). Regarding MRI-detected 
mass and focus lesions, we were able to detect 105 
lesions by second-look conventional B-mode US and 
27 lesions using third-look US using RVS. Second-look 
conventional B-mode US detected 97 mass lesions and 
8 focus lesions. Table 4 shows the distribution of MRI-
detected mass and focus lesions. In these MRI-detected 
mass and focus lesions, 78 (57%) were located around 
the mammary fascia (42 [31%] were located in s area 
and 36 [26%] in d area], 46 (34%) in c area and 13 (9%) 
in a area. In the MRI-detected mass and focus lesions 
detected by second-look conventional B-mode US, 60 
(57%) were located around the mammary fascia (32 
[30%] were located in s area and 28 lesions [27%] in d 
area), 38 lesions (36%) in c area and 7 lesions (7%) in a 
area. In the MRI-detected mass and focus lesions which 
couldn’t be detected were located in 1 lesion (20%) was 

Fig. 2 Intramammary distribution of MRI-detected lesions. We divided the distribution of MRI-detected lesions in the mammary gland as follows: 
around the superficial mammary fascia (s area), adjacent to the deep mammary fascia (d area), center of mammary gland (c area), and atrophic 
mammary gland (a area). MRI: magnetic resonance imaging
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located in s area, 3 lesions (60%) in c area and 1 lesion 
(20%) in d area.

We were able to perform RVS-guided biopsy of all 27 
lesions detected by third-look US using RVS. CNB and 
excisional biopsy were performed, respectively, in 17 
(63%) and 10 (37%) of the 27 lesions overall. This corre-
sponded to 13 (68%) and 6 (32%) of the 19 mass lesions 
and 4 (50%) and 4 (50%) of the 8 focus lesions, respec-
tively. Of the 27 lesions, 8 (30%) were malignant, which 
consisted of 5 of 19 (26%) mass lesions and 3 of 8 (38%) 
focus lesions.

The histopathological results of the malignant lesions 
were IDC (luminal A) in three lesions (all focus lesions), 
IDC (luminal B) in one mass lesion, and DCIS (low-
grade) in four (all mass lesions). The histopathological 
results of benign lesions were mastopathy in 3, intra-
ductal papilloma in 2, atypical ductal hyperplasia in 1, 
atypical lobular hyperplasia and hemangioma in 1, and 
other in 12. Malignant lesions were located in all areas: 

around the mammary fascia in 63% (s area in 3 [38%] 
lesions, d area in 2 [25%] lesions), c area in 1 (13%) lesion, 
and a area in 2 (25%) lesions.

Discussion
In this study, 27 (84%) of 32 MRI-detected mass and 
focus lesions were able to be detected by third-look US 
using RVS. Of these 27 lesions, 16 were around the mam-
mary fascia (9 [33%] in s area and 7 [26%] in d area), 5 
(19%) were in c area, and 6 (22%) were in a area. Malig-
nant lesions were present in all areas. During this study 
period, 132 MRI-detected mass and focus lesions were 
identified. In these MRI-detected lesions, 78 (57%) were 
located around the mammary fascia (42 [31%] were 
located in s area and 36 [26%] in d area], 46 (34%) in c 
area and 13 (9%) in a area. In these MRI-detected lesions 
detected by second-look conventional B-mode US, 60 
(57%) were located around the mammary fascia (32 [30%] 
were located in s area and 28 lesions [27%] in d area), 38 
lesions (36%) in c area and 7 lesions (7%) in a area. We 
consider that adequate attention should be paid to the 
whole mammary gland when we perform third-look US 
using MRI/US fusion technique.

While second-look US is inexpensive, radiation-free, 
and useful for identifying breast lesions detected with 
MRI, several studies found wide variation in the general 
detection rate for second-look US, ranging from 59% to 
86.8% [7–11]. Other authors have noted that findings on 
second-look US were subtle, necessitating careful scan-
ning techniques for successful MRI/US correlation [9, 
25]. Ultrasound scanning of the breast was performed 
with special attention to the area of the detected enhanc-
ing lesion using MR images as a guide [25]. Furthermore, 
there is no direct evidence that lesions detected on MRI 
can be detected and biopsied accurately [8] whereas no 
special US operator skill or experience is needed to per-
form RVS. In terms of objectivity and reproducibility, 
third-look US with MRI/US fusion techniques is consid-
ered superior to second-look conventional B-mode US 
[7, 8, 15–17, 20, 22, 23, 26–30].

Differences in posture between examinations in supine 
versus prone position cause lesion displacement. Aribal 
et  al. reported that an abbreviated supine sequence fol-
lowing a standard prone dynamic contrast-enhanced 
diagnostic MRI with one administration of contrast was 
useful for identifying lesion locations [31]. Breast size and 
lesion displacement relative to the distance from the ster-
num or nipple were not correlated [31]. Carbonaro et al. 
[19] reported that prone MRI resulted in lesion displace-
ment of 30–60 mm in three orthogonal directions relative 
to supine MRI. Considering that the mean position error 
for RVS is approximately 12 mm, morphological findings 
can be directly compared between US and supine MRI 

Table 1 MRI characteristics of MRI-detected lesions in this study

RVS correlate (n = 27) No RVS 
correlate 
(n = 5)

Mean size (mm, range) 6.5 (3.3–17) 6.4 (4.7–7.3)

Lesion type

 Focus 8 (30%) 2 (40%)

 Mass 19 (70%) 3 (60%)

Shape

 Oval 14 (52%) 1 (20%)

 Round 11 (41%) 4 (80%)

 Irregular 2 (7%) 0

Margin

 Circumscribed 25 (93%) 5 (100%)

 Irregular 2 (7%) 0

 Spiculated 0 0

Internal enhancement

 Homogenous 24 (88%) 5 (100%)

 Heterogenous 2 (7%) 0

 Rim enhancement 1 (4%) 0

 Dark internal septations 0 0

Kinetic curve assesment

 Initial phase

  Slow 0 0

  Medium 10 (37%) 0

  Fast 15 (55%) 5 (100%)

 Unknown 2 (7%) 0

Delayed phase

 Persistent 7 (26%) 2 (40%)

 Plateau 12 (44%) 2 (40%)

 Washout 6 (22%) 1 (40%)

 Unknown 2 (7%) 0
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Table 2 MRI and US characteristics of benign lesions and malignant lesions in this study

Total (= 27) Benign (n = 19) Malignant (n = 8)

Mean size (mm, range) 6.5 (3.3–17) 6.2 (3.8–10) 7.3 (3.3–17)

Lesion type

 Focus 8 5 (26%) 3 (38%)

 Mass 19 14 (74%) 5 (63%)

Shape

 Oval 14 10 (53%) 4 (50%)

 Round 11 8 (42%) 3 (38%)

 Irregular 2 1(5%) 1 (13%)

Margin

 Circumscribed 25 18 (95%) 7 (88%)

 Irregular 2 1 (5%) 1 (13%)

 Spiculated 0 0

Internal enhancement

 Homogenous 24 17 (89%) 7 (88%)

 Heterogenous 2 2 (11%) 0

 Rim enhancement 1 0 1 (13%)

 Dark internal septations 0 0

Kinetic curve assesment

 Initial phase

  Slow 0 0 0

  Medium 10 7 (37%) 3 (38%)

  Fast 15 10 (53%) 5 (63%)

  Unknown 2 2 (11%) 0

 Delayed phase

  Persistent 7 6 (32%) 1 (13%)

  Plateau 12 7 (37%) 5 (63%)

  Washout 6 4 (21%) 2 (25%)

  Unknown 2 2 (11%) 0

 Shape (sonography)

  Oval 14 11 (58%) 3 (38%)

  Round 9 7 (37%) 2 (25%)

  Irregular 4 1 (5%) 3 (38%)

 Orientation (sonography)

  Parallel 23 18 (95%) 5 (63%)

  Non-parallel 4 1 (5%) 3 (38%)

 Margin (sonography)

  Circumscribed 23 18 (95%) 5 (63%)

  Non-circumscribed 4 1 (5%) 3 (38%)

 Lesion Boundary (sonography)

  Abrupt interphase 27 19 (100%) 8 (100%)

  Echogenic halo 5 0 5 (63%)

 Echo pattern (sonography)

  Hypoechoic 19 14 (74%) 5 (63%)

  Isoechoic 8 5 (26%) 3 (38%)

 Intramammary distribution

  Around mammary fasia (s and d areas) 16 11 (58%) 5 (63%)

  Center of mammary gland (c area) 5 4 (21%) 1 (13%)

  Atrophic mammary gland (a area) 6 4 (21%) 2 (25%)
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[17]. Moreover, RVS provides accurate information about 
position even in the absence of landmarks identified 
with US and MRI. Recent studies have demonstrated the 
utility of second-look US using RVS that synchronizes 
supine MRI and US images with respect to the nipple on 
the side being examined [9, 32]. In addition to the nip-
ple, spatial location of tumor and blood vessels, Cooper’s 
ligament, adipose tissue, and glandular tissue have been 
reported to be usable as landmark [9]. Also, because the 
mammary glands are fatty and easily deformed, manipu-
lation of the ultrasound probe and respiratory movement 
cause misalignment between the ultrasound image and 

the MRI-multi-planar reconstruction image. Therefore, 
the technique to minimize misalignment is to scan the 
probe gently so as not to compress the breast [17]. We 
believe these landmarks and techniques enable us to per-
form biopsies of MRI-detected lesions more accurately.

In this study, the RVS-guided biopsy detection rate for 
malignant lesions was 30%. According to the BI-RADS 
classification system [21], the rate with MRI-guided 
biopsy is 20–50%. Thus, RVS-guided biopsy can be a 
promising substitute for MRI-guided breast biopsy, but 
further study is needed.

MRI-guided biopsy is challenging because of various 
technical issues [33, 34]. First, it is expensive and time-
consuming, for patients and radiologists alike. Second, 
it requires specialized equipment [35]. In contrast, spe-
cial equipment is not needed for RVS-guided biopsy 
[9]. Furthermore, the average turnaround time for 
RVS-guided biopsy is 25 min, which is shorter than the 
turnaround time for MRI-guided biopsy because the 
supine breast MRI protocol used in RVS can be short-
ened [9]. The average time of MRI-guided biopsy was 
reported about 1 h [36, 37]. The increased use of RVS 
relative to MRI might be beneficial in terms of time and 
availability. RVS can also help determine whether an 
MRI-guided biopsy is absolutely necessary. Performing 

Table 3 Intramammary distribution of benign and malignant 
lesions

Benign lesions (n = 19) Malignant 
lesions 
(n = 8)

Intramammary distribution

 s area 6 (32%) 3 (38%)

 c area 4 (21%) 1 (13%)

 d area 5 (26%) 2 (25%)

 a area 4 (21%) 2 (25%)

Fig. 3 MRI-detected lesion located in s area. We showed the lesion by an arrow. The patient was a premenopausal woman. Preoperative breast 
MRI showed a focus lesion with a diameter of 4.0 mm (a). After supine MRI (b), we performed third-look US using RVS. The image b shows a supine 
MRI MIP image. RVS displayed early-phase MRI–MPR (d), which corresponded to the US image (c). We were able to detect the lesion with RVS 
and perform excisional biopsy. The diagnosis was IDC and the subtype was luminal A. MIP: maximum intensity projection, MPR: multiplanar 
reconstruction; IDC: invasive ductal carcinoma
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Fig. 4 MRI-detected lesion located in c area. We showed the lesion by an arrow. The patient was a premenopausal woman. Preoperative breast MRI 
showed a mass lesion with a diameter of 9.4 mm (a). After supine MRI (b), we performed third-look US using RVS. The image b shows a supine MRI 
MIP image. RVS displayed the US image (c) and which was corresponded to pre-contrast-phase (d), early-phase (e), and late-phase MRI–MPR (f). We 
were able to detect the lesion with RVS and perform excisional biopsy. The diagnosis was low-grade DCIS. DCIS: ductal carcinoma in situ

Fig. 5 MRI-detected lesion located in d area. We showed the lesion by an arrow. The patient was a postmenopausal woman. Preoperative breast 
MRI showed a mass lesion with a diameter of 5.8 mm (a). After supine MRI (b), we performed third-look US using RVS. The image b shows a supine 
MRI MIP image. RVS displayed the US image (c) and which was corresponded to pre-contrast-phase (d), early-phase (e), and late-phase MRI–MPR (f). 
We were able to detect this lesion with RVS and perform CNB. The diagnosis was low-grade DCIS. CNB: core needle biopsy
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third-look US using RVS needs supine MRI. Perform-
ing additional supine MRI costs the patient but this 
study didn’t compare the costs of MRI-guided biopsy 
with those of RVS-guided biopsy.

This study had several limitations. First, it was a ret-
rospective investigation with a relatively small number 
of patients. Additional prospective studies with more 
patients are needed. Second, supine breast MRI using 
a body surface coil is affected by artifacts related to 
movements during breathing as well as heartbeats. Low 
coil filling factor leads to poor image quality. Therefore, 
it is not a firmly established method to diagnose breast 
cancer. Additional research should be performed to 
evaluate the accuracy of the method.

Conclusions
Third-look US using RVS was able to detect 84% of 
MRI-detected mass and focus lesions that could not be 
identified with second-look conventional B-mode US. It 
was used to evaluate the intramammary distribution of 
these lesions. 59% of MRI-detected mass or focus lesions 
detected by third-look US using RVS and 57% of MRI-
detected lesions detected by second-look conventional-
B mode US were located around the mammary fascia, 
where the contrast with the surrounding tissue was 
small. Malignant lesions were present in all areas. MRI-
detected lesions were distributed in all areas in the mam-
mary gland. We consider that adequate attention should 
be paid to the whole mammary gland when we perform 

Fig. 6 MRI-detected lesion located in a area. We showed the lesion by an arrow. The patient was a premenopausal woman. Preoperative breast MRI 
showed a mass lesion with a diameter of 5.8 mm (a). After supine MRI (b), we performed third-look US using RVS. The image b shows a supine MRI 
MIP image. RVS displayed the US image (c) and which was corresponded to pre-contrast-phase (d), early-phase (e), and late-phase MRI–MPR (f). We 
were able to detect this lesion with RVS and performed CNB. The lesion was benign

Table 4 Intramammary distribution of MRI-detected mass and focus lesions during this study period

All lesions Second‑look conventional 
B‑mode US correlate

Third‑look US using RVS 
correlate

No second‑look conventional B‑mode 
US and third‑look US using RVS 
correlate

s area 42 (31%) 32 (30%) 9 (33%) 1 (20%)

c area 46 (34%) 38 (36%) 5 (19%) 3 (60%)

d area 36 (26%) 28 (27%) 7 (26%) 1 (20%)

a area 13 (9%) 7 (7%) 6 (22%) 0

total 137 105 27 5
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third-look US using RVS for mass and focus lesions 
detected by MRI.
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