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Development of the sonographic guide biopsy support system of the breast
MRI-detection lesion by using magnetic navigation
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Recently, image fusion technique (real-time virtual sonograph¥: RVS / Volume

navigation: Vnav) have been developed. The aim of this study was to evaluate the utility of
RVS/Vnav for conventional B-mode (cB-mode) occult MRI-detected breast lesions as a prospective
multicenter study. 32 patients who had cB-mode occult MRI-detected lesions were enrolled. After
acquisition of informed consent, an additional supine MRI was performed. Targeted US using RVS/Vnav
was performed after the re-try of targeted US alone. The pathological findings were confirmed by a
RVS/Vnav-guided biopsy. OF the 32 lesions, one (3%) was detected with re-try targeted US alone,
whereas 30 (94%) were detected with targeted US using RVS/Vnav (p<0.0001). The success rate of
tissue sampling was 75% (24/32). Of the 24 lesions, 3(13%) were DCIS and 2(8%) were invasive ductal
carcinomas. Our results suggest that RVS/Vnav-guided biopsy increases the rate of tissue sampling
for cB-mode occult MRI-detected lesions.

MRI-detetected lesion MRI ultrasound biopsy magnetic navigation RVS image fus

ion technique



MRI
MRI MRI-
detected lesion second-look US
MRI
second-look US

real-time virtual sonography (RVS) volume navigation (Vnav)
RVS/Vnav CT/NRI

MRI RVS
(Nakano et al. Jpn J Clin Oncol 2009) RVS 3D
positioning error  12mm Nakano et al. Ultrasound Med Biol 2012
Second-look US RVS MRI MRI-detected lesion
Nakano et al. Breast Cancer Res Treat 2012
RVS Nakano et al. Ultrasound Med Biol 2014

MRI MRI-detected lesion second-look US
RVS/Vnav

MRI , us second-look US MRI-detected
lesion MRI1
MRI us second-look US RVS/Vnav
second-look US RVS/Vnav second-look US
usS [vacuum assisted biopsy(VAB)] MRI-
detected lesion VAB MRI
MRI-detected lesion MRI
6 12 24 MRI VAB
RVS/Vnav second-look US 6 12
24 RVS/Vnav us MRI

4 32 MRI MRI-detected lesion  94%(30/32)
MRI MRI-detected lesion 1.0 MRI
14mm focus 2 mass 6 non-mass 22 second-
look US 3%(1/32) RVS/Vnav 94%(30/32)
p 0.001 75%(24/32)  MRI-
detected lesion 6 VAB 7
MRI-detected lesion  21%(5/24) RVS/Vnav
RVS/Vnav second-look US MRI-

detected lesion  75%



D

2)

3)

4)

5)

D

2)

3)

4)

5)

6)

7

5
Second-look US Using Real-time Virtual Sonography, a Coordinated Breast US and
MRI System with Electromagnetic Tracking Technology: A Pilot Study. Watanabe R,
et al. Ultrasound Med Biol. 2017 43: 2362-2371

Pre-Operative Planning Using Real-Time Virtual Sonography, an MRI/Ultrasound
Image Fusion Technique, for Breast-Conserving Surgery in Patients with Non-Mass
Enhancement on Breast MRI: A Preliminary Study. Ando T, et al. Ultrasound Med
Biol. 2018 44:1364-1370.
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Second-look US using Real-time Virtual Sonography increases the sonographic
detection rate of MRI-detected lesions with non-mass like enhancement on breast
MRI. Nakano et al. European Congress of Radiology (ECR) 2016
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Impact of image fusion technique for the localization of the achieved clinically
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lesions. Nakano et al. ECR 2018
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