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Fig. 1. Images in 40-year-old woman with invasive ductal carcinoma in the left breast. (a) and (b) On axial noncontrast
diffusion-weighted images (DWI), the lesion is not visible on the b=0 sec/mm?, but it is readily apparent as hyperintense to
surrounding fibroglandular tissue on b=1200 sec/mm”DWI because of impeded diffusion in the lesion. (c) The corresponding
ADC map confirms lower diffusivity in the lesion (mean ADC = 0.98 x 10> mm?’/sec) compared with normal tissue (mean ADC

=2.11x10° mm%/sec).
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1. RU 2320 thst DWIQ| 2ittsS HItst 671 19| At

Total No. Field Max b
Author (Cancer Strength value NC-MRI Study population Sn (%) Sp (%) PPV NPV
prevalence 5 technique (%) (%)
(T) (sec/mm>”)
%)
Yabuuchi, 63 (67) 1.5 1000 ssEPI, T2- Asymptomatic woman with 50 95 95 49
2011 (14) STIR contrast-enhanced MR-
detected malignancy and
negative or benign controls
Kazama, 46 (27) 1.5 800 ssEPI, T2WI, Patients > 50 years with known 74 93 93 75
2012 (15) ADC malignancy and healthy
controls
Trimboli, 67 (32) 1.5 1000 EPI, TIWI,  Patients with known 77* 90* 74 89
2014 (16) T2-STIR, malignancy, suspicious (76-
ADC mammographic or Us findings, 78)*
and intermediate-to-high risk
screening
Telegrafo, 280 (46) 1.5 1000 DWIBS, STIR, Patients with suspicious 94 79 79 94
2015(17) T2, ADC mammographic or US findings
and high-risk screening
McDonald, 48 (25) 15,3 600,800 ssEPI, T2WI, High-risk woman with dense 45 91 63 81
2016 (18) T1WI, ADC breast tissue: case-control
Kang, 2017 343 (2.5) 3 1000 rsEPI, rs- Asymptomatic woman with 93*  94* 30 99.7
(19) EPIMIP and history of breast cancerandno  (89-  (93-
fused to known active malignancy 100)*  95)*
TIWI

Note: NC= noncontrast, Sn=sensitivity, Sp=specificity, ss-EPI=single-shot echo-planar imaging, rs-EPI=readout-segmented echo-planar
imaging, DWIBS=diffusion-weighted MRI with background suppression MIP, STIR=short time inversion recovery, T1 or T2WI=T1 or T2-

weighted image

* Mean sensitivities and specifities for multiple readers were not reported in the original literature and were calculated for this review.
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BN 4 2lon, ol Bl A AR o
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Fig. 2. Images in 76-year-old woman with invasive ductal carcinoma (histologic grade 2). (a) Axial image from dynamic
contrast-enhanced MRI shows an irregular enhancing mass in the left breast, measuring 13 mm. (b-d) On axial DWIs, the lesion
is a small hyperintense mass at b=1200 sec/mm’ and hypointense on ADC map (mean ADC = 0.75 mm?/sec).
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2, 7YY 232/ thet DWIQ| TIHSS Ftet 671 A0S AUy & fl5d A

Author Total No. CancerNo. FNNo. False-negative findings  FP No. False-positive findings

Yabuuchi, 2011 63 42 21 NA 1 NA

(14)

Kazama, 2012 46 25 6.5*% Cancer < 10 mm; Cancer 5% Vessel; glandular tissue

(15) with calcifications

Trimboli, 2014 67 37 8.5*% NME (n=3); mass (n=5.5) 8* Normal tissue; lobular

(16) intraepithelial neoplasia;
granulomatous mastitis

Telegrafo, 2015 280 129 8 Mucinous carcinoma 32 Cysts; fibrotic areas;

17) (n=4), DCIS (n=4) fibroadenolipoma; fibroadenoma;
typical hyperplasia

McDonald, 2016 48 24 10.7% IDC (n=4); lobular 6* Fibroadenoma; proteinaceous

(18) carcinoma (n=1); DCIS cyst; artifact; asymmetric signal

(n=3) intensity due to prior treatment
Kang, 2017 (19) 343 10 1.3% NA 5.4%" NA

Note; NA=not available, NME=nonmass enhancement, DCIS=ductal carcinoma in situ; IDC=invasive ductal carcinoma
" Average between multiple readers.
* Only percentage was reported.

a b C

Fig. 3. Images in 41-year-old woman with ductal carcinoma in situ (nuclear grade 2). (a) Dynamic contrast-enhanced image

shows a nonmass enhancing lesion measuring 40 mm in the left breast. (b) and (c) Axial DW image at b=1200 sec/mm?’

depicts a nonmass hyperintense lesion. (c) The corresponding ADC map show a low signal intensity lesion (mean ADC = 1.55
2

mm*/sec).
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2 DWI/t REYEET 52 Y 2AES HAnk AT (17, 19)olM = 23t Aol & Ho|A] gttt 25
I B3kt (AUC=0.73 and 0.64; sensitivity=69% 7 MRIZ 7|&C.& 3t A|7]9] o)A DWIQ] I EE
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Fig. 4. Images in 46-year-old woman with ductal carcinoma in situ in the right breast. (a-e), On right magnification view, there
are fine pleomorphic calcifications in the right inner breast, and post-contrast T1-weighted image shows a small irregular
enhancing mass in the corresponding right breast. This lesion is not visible on the DW images and ADC map.
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Fig. 5. Images in 59-year-old woman with invasive lobular carcinoma in the right breast. (@) An axial post-contrast T1-weighted
image shows a small irregular enhancing mass measuring 14 mm. (b-d), This lesion is not visible on DW images and ADC map,

which is false negative case.
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Fig. 6. Images in 48-year-old woman
with multifocal invasive ductal
carcinoma in the left breast. (a) An
axial post-contrast T1-weighted image
shows two rim enhancing masses in
the right breast. (b) Image from single-
shot echo-planar imaging (EPI) DWI
shows two hyperintense masses, but
the shape of the masses is distorted.
(c) and (d) Images from rFOV (reduced
field-of-view) DWI and rs-EPI (readout-
segmented echo-planar imaging) show
improved depiction of morphologic
detail and intratumoral heterogeneity,
which are similar to post-contrast T1-
weighted image.
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59T} (50) (Fig. 7). the £42 71ols oial 7

Pre-Registration

£

9] S AT AEE Holg BA
SN @ e JAOR WEL DWI AYZERA
/& (maximum intensity projections, MIPs)3¥ £
4 A T- B T2-4238T 52 b % DWIE &
(fusion)sle] W] 9% WAL Y HIEAS FA
= "ol £H T (13, 17, 19, 37, 51). wpA|L o &2
% ;‘(] ]1\-] =3 DWI Od/%oiua o p —/F*ilo

e

S
=

ol

)
= -
X o2 ‘|>'
~ =
mlo
E
o 1
_&

Post-Registration

Fig. 7. Images from a 40-year-old
woman with invasive ductal carcinoma
in the left breast. (@) and (b), Images
from DWI at b=1200 sec/mm’ show
an irreqular hyperintense mass. The
distribution of ADC values within a
mass is minimally changed before
and after registration, especially at the
periphery of a mass (arrows).
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Fig. 8. Images in 49-year-old woman with invasive ductal carcinoma in the right breast. The lesion (arrow) becomes gradually
more distinct from lower to higher b values DWIs and MIPs (maximum intensity projection images) on computed DWI series.
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Unique Area of High SI
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