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Fujifilm’s Innovative Mammography “AMULET Innovality” Provides Optimal

Tomosynthesis-Imaging for Diagnosis and Screening

Takahisa ARAI*

Abstract

Two-dimensional mammography is widely used in clinical environments for early detection and diagnosis of breast cancer. In

recent years, tomosynthesis has been used as a new method for breast-cancer examinations. At Fujifilm, to achieve an optimal
testing performance in the diagnosis and screening of breast cancer, we developed “AMULET Innovality,” a mammography de-
vice comprising tomosynthesis imaging-modes with two different exposure angles. Clinical examinations performed by multiple

physicians qualified as mammography instructors in Japan verified that each mode exhibited an effective testing performance.
Furthermore, this newly developed technology will reduce doses of radiation via the addition of tomosynthesis.

1. Introduction

FLDYAMEE T D Tomosynthesis DA FIEN R & N, 5
¢ Tomosynthesis WWFIH ENDDH % V~9, Tomosynthesis
W&, BB MED DGR RN L, T OBIGZ PR
U THEEARN Ol i O iz 4K d 5 HeD & TH D,
WRDOR VET T T A ME LI U T, HiREE DR LT
BREDEZOZNEHLU TR TES20, ERFEADEHL
MO TRAEDHER LT 5% E, MAMAEDM LA RS
SNTWVEHEINTH S, KETIE T TICHZICEATN, £
DMDOETEMBZENNEZ LT 272DD T A 7 )V Ei
ENTVBRIRNTH S, MATEWHNTEMHADEATH
%o

A TlE, TAMULET Innovality | @ 4¢3 H & Tomosyn-
thesis £t LN, Hi{§{L72 52 X % Flat Panel Detector (FPD),
FIEhER HikRE (Auto Exposure Control: AEC) R {§ULEE DT
BT DOV TR 5.

1.1 Tomosynthesis DRIE & 55
Tomosynthesis (&, FEEE U772 575 5 A0S it
5 LT EB oG (B2l 26 LT, JENOER

DOWiEImOmGE LR (D) 358 TH 5, EEDH
X OWEmIGREERT 5 C LT, BEITm (EaEHRI5)
ICH S Te LR AR G 2 ) B L TS S % T L AVATREIC
%%, Fig. 11T Tomosynthesis i & e i O i 5 D AR A
Y. JEASMOEZD ZECE 5T LIckD, ERD
NYETTT 4 CRBEEDELD S TR Y b T A DL

20EH 0 o ' o

Fig. 1 Schematic of tomosynthesis imaging and sliced images
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Fig. 2 Dual modes of AMULET Innovality tomosynthesis including
exposure angles and depth resolution
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Fig. 3 (left) Conventional mammography, (center) pattern-1 image
quality similar to conventional mammography, and (right)
pattern 2 image quality similar to CT imaging
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Fig. 4 Differences between the artifacts reconstructed via FBP and
our unique reconstruction process

Table 1 Z-resolution of the tomosynthesis for AMULET Innovality

Tomosynthesis fig# D | Z-resolution(mm) :
T— R FWHM
HR-mode 3.5
ST-mode 9.5

Table 2 Relationship between the exposure time and
tomosynthesis mode in AMULET Innovality
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Fig. 5 AMULET Innovality
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Fig. 6 Schematics of the HCP and square pixel structures and their
electrical-field intensity
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Fig. 7 Measurement results for MTF using AMULET Innovality
(hexagonal pixel) and AMULET (50 g m square pixel) with
W/Rh, 28 kV, Al 2-mm filter, and 5 mR in the conventional
mammography imaging mode
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Fig. 8 Measurement results for DQE using AMULET Innovality
(hexagonal pixel) and AMULET (50 g m square pixel) with
W/Rh, 28 kV, Al 2-mm filter, and 5 mR in the conventional
mammography imaging mode
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Fig. 9 Measurement results for the dose-dependence of DQE at 2
cycle/mm using AMULET Innovality (hexagonal pixel) and
AMULET (50 p m square pixel) with W/Rh, 28kV, Al 2-mm
filter, and 5mR in (top) the conventional mammography imag-
ing mode and (bottom) the tomosynthesis imaging mode
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Fig. 11 Clinical performance of the HR and ST modes
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Fig. 12 Imaging of cancer: (left) conventional mammography and
(right) the HR mode
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Fig. 13 Imaging of cancer: (left) conventional mammography and
(right) the ST mode
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Fig. 14 Contrast of a simulated tumor mass in a RMI156 phantom
and its background: (top) no correction for the radiation
quality and scattered radiation and (bottom) corrected for
radiation quality and scattered radiation
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Fig. 15 Comparative measurement results for the CDMAM phantom

6. Conclusion

bbb, AMULET Innovality D DD 575 2 g &
@ Tomosynthesis £— R A SN & M2 D < O FHRIC
XU THMTH S T & 2Bl s X CEERIRIm A S 8
Allze TNHIE, HEAHHICHIFE LTI E O X BrEiE b
B2 5N T 5, E5IC, Tomosynthesis Hi{§DRE
& BELIR ORI 5 2 Helftds K UfiR(g & Bk 7z s
U TE RGNS K O M PERED M) PRI O T HEME &
FAN UTzo %#ki&, AMULET Innovality T, FLAAMADME
fE - KiELIA BICERS % &4, b b EBMEHiOE 5
B m EICEBRL TV,

7. Acknowledgments

AMULET Innovality DBi¥E 2 #] & ©, AMULET Innovality
& % @ Tomosynthesis D BAFE D 75 1Al ML & D "H{F D "I
ZRIZZBTUN - CHIERZVEREEX LA RERE Y
Z—OEBFETE, KEwEeE, REFE A, HE
BT, TR O &R, (ERkEEEeA, SRORERE, w
JERESEA, RIS WIRL OB R, IR R T 0D S Sk
Sk, WRHERE > 2 — O IRIHAAE, S JyEkE O Ui
ettty E, W RO/ NIBAMERI A, MEERDEA,
SHIRI O BRI L LIF %,

BE

1) Rafferty, E. A.; Park, J. M.; Philpotts, L. E.; et al.
Assessing radiologist performance using combined
digital mammography and breast tomosynthesis
compared with digital mammography alone: results of a
multicenter, multireader trial. Radiology. 2013, 266(1),
p.104-113.

2) Svahn, T. M.; Chakraborty, D. P.; Ikeda, D.; et al. Breast
tomosynthesis and digital mammography: a comparison
of diagnostic accuracy. British Journal of Radiology.
2012,85(1019),e1074-1082.

3) Per Skaane, P.; Bandos, Andriy I; Gullien, Randi, et al.
Comparison of digital mammography alone and digital
mammography plus tomosynthesis in a population-
based screening program. Radiology. 2013, 267(1),
p.47-56.

4) Ciatto, S.; Houssami, N.; Bernardi, D., et al. Integration
of 3D digital mammography with tomosynthesis
for population breast-cancer screening (STORM): A
prospective comparison study. Lancet Oncology. 2013,
14(7), p.583-589.

5) Durand, M. A; Haas, B. M,; Yao, X,, et al. Early clinical
experience with digital breast tomosynthesis for
screening mammography. Radiology. 2015, 274(1),
p.85-92.

6) Gilbert, Fiona J.; Tucker, Lorraine; Gillan M. G. et al.

14 W EREDENETUCIRB G FES S RGN TES L T 1NADA S N—FT ¢ 7« ¥FSZ 7 ¢ [AMULET Innovality /



The TOMMY trial: a comparison of tomosynthesis with 11) Endo, T; et al. Diagnostic Accuracy Comparison of

digital mammography in the UK NHS Breast Screening modes in Dual-mode Digital Breast Tomosynthesis.
Programme - a multicentre retrospective reading study Breast Cancer. 2016.
comparing the diagnostic performance of digital breast 12) R, ARENEH, (LR | B G & B R %72 IS L
tomosynthesis and digital mammography with digital rEY Y AT AR O FFE. FUJIFILM Research
mammography alone. Health Technol Assess. 2015, & Development. 2016, no.61, p.1-6.
19(4), p.i-xxv, 1-136. 13) Karssemeijer, N. ; Thijssen, M.A.O. Determination of
7) Toannis Sechopoulos. A review of breast tomosynthesis. contrast-detail curves of mammography systems by
Part II. Image reconstruction, processing and analysis, automated image analysis. Digital mammography '96:
and advanced applications. Medical Physics. 2013, proceedings of the 3rd international workshop on
40(1),014302. digital mammography. Chicago. Elsevier, 1996, P.155-
8) B LT AV Lkt RYE B . IR R 2L E . KR 160. Note : CDCOM software and sample images are
2013-31641.2013-02-14. posted at www.euref.org.
9) Takao Kuwabara, T.; Yoshikawa, K. Physical performance
testing of digital breast tomosynthesis. Proceeding of BiElcDWT
SPIE. 2015, 9412, Medical Imaging 2015: Physics of
Medical Imaging, 94123C. -FAMULET| TAMULET Innovality &, &L7 4V (BF)
10) Okada, Y.; Sato, K.; Ito, T. Hosoi, Y.; Hayakawa, T. A DR T I
newly developed a-Se mammography flat panel detector - Zoft, AFSCHTEDLN TV A EHA, VAT L - &
with high-sensitivity and low image artifact. Proceeding #ld, —MRICEALORIEX I FERGET I

of SPIE. 2013, 8668, Medical Imaging 2013: Physics of
Medical Imaging, 86685V.

Appendix of clinical studies on AMULET Innovality

No. A4 e ELGS St

1 Clinical evaluation of the dual mode Tomosynthesis | ECR2014 - European Congress of | 2014/3/6-10 | vienna
with newly developed FPD and image processing for | Radiology
Tomosynthesis

2 Clinical evaluation of new mammography system with| ECR2014 - European Congress of | 2014/3/6-10 | vienna
tungsten anode and Image-based Spectral Conversion | Radiology
technology

3 | EEEAHATFT FROFA~ TS T 7 ¢ SEEOIN | 5 23 [5] B AT QA 7t 2014/3/15 A
A2 B~ 0D

4 Clinical Evaluation of Dual Mode Tomosynthesis | [WDM2014 - 12th International |2014/7/1 gifu

Workshop on Breast Imaging

5 | TaTNE—RFEVCEVRICE DMRMERRE | 25 22 [ B AR SRR AR S 2014/7/11 PN

6 ET kv R LEIRE OFT AR R EE O R 5 24 [l A AR IR 2R s | 2014/11/7 AiTAe

7 MEY B VAR OBMNTEE BN E N T > TIEF O | 55 24 [0] B ARFLE BB S 2015/2/13 WOt
et

8 | The diagnostic performance of digital breast | £ 74 [a] A RE 22 ke | 2015/4/17 M
tomosynthesis

9 T a7 VE— RN MEY BV AOARABEIEZE~D | 5§ 23 [ HAFE TR IR S 2015/7/4 A
i E O

10 | 727V E— R MEV BV ADBIMRE & L CORE | 55 25 [ B RILERZ P27 a | 2015/10/30 | 5L
PR E D Kt

FUJIFILM RESEARCH & DEVELOPMENT (No.62-2017) 15





