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Executive summary

The purpose of this practical evaluation was to assess the performance of the Fuijifilm &Q
Amulet Innovality tomosynthesis system for use within the NHS Breast Screening
Programme (BSP) in the assessment of recalled women in a clinical environment. Q
The evaluation was carried out from January 2018 to December 2018. C)
The workflow for the evaluation was slightly restricted as all women recr, \
standard 2D assessment views and tomosynthesis using the Fuijifilm

ainin

machine. All the radiographers did online Good Clinical Practice (G gc?
enable them all to be able to consent the women. This helped t kflov@ the

assessment clinics.

The radiologists were very positive about the diagnosti ﬁje of t §ﬂhe5|s The
visualisation of various lesion types was overall felt{o (q %or better than
standard 2D assessment views. Radiologists fre repo@ dded value with
tomosynthesis in the assessment of asymmetrl S|t|e tomosyntheS|s added
confidence to a normal result. This relates h abilit mosynthesis to
demonstrate the composite nature of % rent s e density. It thus improves
the specificity of the assessment progﬁ nd re s the need for unnecessary
biopsies of benign or normal tis

Overall the women being eIt mosynthe5|s system with the fit-sweet
paddle was more comfor\\' ha revious mammogram.

A dose survey W&\ﬁd outf V|ew tomosynthesis images of the breast being

assessed. Th X andular dose for the 50 to 60mm breast was 1.71mGy,
well within th %& e |Imlt®3D mammaography.

& Q@
o

s\O
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1. Introduction

The system passed the technical evaluation so a practical evaluation was undertaken to &Q

assess suitability for the equipment to be used within the NHS BSP. Q
Table 1. Evaluation site information C)
Site/location East Lancashire Breast Screem@ @~
Burnley
— > L
Eligible population Approx. 90,000 Q
Period of evaluation January to Decemb@% :6
Commissioning date July 2016
Additional equipment/software tested | None ( ,V \Q%
Any specialised features DuaI g Tonpﬁwess

2. Equipment ev@@ &(Q

The Fujifilm Amulet Innm%%tal omosynthesis (DBT) system has a tungsten
target, with a 50um thick rivedium Dlmen5|onal (2D) imaging and a 700um

thick aluminium filter mosy s imaging. It has a flat panel amorphous selenium
detector, manufa by Fujifilm. The Amulet Innovality has 2 tomosynthesis modes,
the Standard ( ode«whicflises a narrow angular range of projections (15°), and
the High Re®lutlon (H@\ode which uses a wider angular range of projections (40°).

to hesis &kposure are performed within a single compression. In addition, the
et Innwlty automatically produces a synthesised 2D image in both ST and HR
%ode is displayed at the end of the tomosynthesis series. The tomosynthesis
ima ES’S’E reconstructed planes spaced at 1mm intervals, with the total number of
I ggequal to the compressed breast thickness in mm. This thickness can be user
gured and is supplied with a default value of plus 10mm (the system was
configured to plus 5 for the evaluation). The maximum compressed thickness for a
tomosynthesis scan is 149mm. The projection images and the reconstructed planes
appear on the acquisition workstation after each acquisition. Figures 1, 2 and 3 below
show the Fujifilm Amulet Innovality breast tomosynthesis system.

Th% acilj atltable to carry out a combination exposure, in which a 2D and a
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The provided acquisition workstation (AWS) consists of two 3MP monitors mounted on
swing arms, with a keyboard and a separate control pad (note the quantity and size of

displays is configurable). It has an integrated radiation shield within the console. A @
footswitch for exposure at workstation was provided. This operated satisfactorily. 5\&
Software version 7.0.0017 was in use during the period of the evaluation. Q

A practical evaluation of the Amulet Innovality in normal 2D operation was publisgd)n
February 2017.* The technical evaluation of the Amulet Innovality digital breasg

tomosynthesis system was published in February 2018.2 ;\\Q ®

For the purpose of the evaluation all tomosynthesis imaging was un n ir@? T
N O

mode only. 6\
SNy
S
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Figure 2: The Fujiflm AMULET Innovality digital bre@mos@system (side

view)
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Objectives

The primary objective of the evaluation was to establish the performance and
serviceability of the Fujifilm Amulet Innovality digital breast tomosynthesis system for @

women who have been recalled for further assessment following mammographic 56
e to report the experiences and comments of radiographers and radiologi
evaluation E

screening:
QQ
use and value of the system during assessment, including image qu
O N
3. Routine quality contro| C) Q *

¢ to evaluate the function and reliability of the equipment when used for tomosy
practical aspects of image review 2
we

e to assess the practical aspects of the equipment in an assessment clinic s
e to report the radiation dose to the breast for the women mag?ﬂ@wg tb()
Routine quality control (QC) was undertak @fy

nd monthly as detailed in

the NHSBSP guidelines relevant to botk, nd to esis exposures. Different
radiographers carried out these tests day @ All test results were recorded on
the QA spreadsheet supplied by ed I@Q gical Services (IRS), the local
physics provider. @

The daily calibration of th@val%@ place automatically when the system is not

in use. The system v@eady for, ity control testing within 2 and a half minutes of
start-up.

O

A 4.5 cm thick bleck of Pe
The exp actors

ina ceb@ egio
P
sg%g)mAs signal-to-noise ratio (SNR) and pixel value for 2D imaging, and

?umAsf osynthesis were all recorded daily. All values remained within the NHS BSP
re ial limits (£10% of the baseline). No artefacts were seen or logged.

x was imaged under AEC control for the daily QC tests.
recorded. The mean pixel value and SNR were determined
image. The images were examined for artefacts and a log was

gB&h contrast-to-noise ratios (CNR) and image quality were recorded weekly throughout
the evaluation. The results were within the remedial levels showing that CNR was stable
throughout the evaluation. CNR is one indication of image quality.
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Monthly tests included the mechanical safety checks and the changing thickness

Perspex blocks of thickness 2cm and 7cm were exposed under AEC control and the

mAs recorded for both 2D imaging and tomosynthesis. The SNR and CNR were also
determined for both thicknesses of Perspex for 2D imaging. The Amulet Innovality does @
not have a region of interest measurement facility in tomosynthesis mode therefore \
clinically for QC purposes the SNR and CNR cannot be evaluated. All results for 2D IieQ
within the remedial limits of + 10% for mAs and = 20% for SNR and CNR. C)@

4. Data on images evaluated @
4.1 Dose data 6\(\ C)

For the purposes of the evaluation, only the affected breast,@ |mag %mally with
both a cranio-caudal (CC) and medio-lateral oblique tomosy% SIS projection. In
addition, 2D focal compression views were acquwe@f)he affe east at the same
time as the tomosynthesis exposure. Ethical a al for th onal dose was
gained and all women assessed were given fi & beni atlon so they could
make an informed choice.

The exposure data from 53 women, ( the first month of the evaluation
and 28 at the end of the evaluati ThIS data was entered into a
se ca

modified version of the NHS B fion database.

glandular dose (MG d comp d breast thickness (CBT) are summarised in

The detailed results of th e sEve presented in Appendix 2. The average mean
Table 2 below. MG re c d using data published by Dance at al.®

Table 2. \@ge v@f MGD and CBT for different components of exposure

Average Average MGD Average

g? MGD (mGy) (mGy) for CBT
for 2D tomosynthesis (mm)
1.61 1.60 53

ML 1.71 1.64 53

@ CBT 50-60 mm  1.59 1.71 55

The national diagnostic reference level (DRL) for mammography is 3.5mGy for an MLO
view of a 55mm compressed breast. There are currently no limiting values for
tomosynthesis, but the Fujifilm Amulet Innovality with average MGD of 1.71mGy for a

9
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compressed breast thickness of 50 to 60mm compares favourably with other

manufacturers tomosynthesis systems. The national DRL figure for 2D exposures may

be used for comparison. The dose survey results for the Fujifilm Amulet Innovality

tomosynthesis system is well below the national DRL. @

The most recent dose audit for 2D imaging on the Fujifilm Amulet Innovality system Q,\'

found that the average MGD for 50 to 60mm breasts was 1.59mGy. The tomosynt @
exposures are therefore approximately 8% higher than 2D. Whilst the 2D dose audit

data was not obtained from women who were involved in the tomosynthesis s , the
calculated doses compare favourably with data from other manufacturers; . \

Comparison of displayed dose with calculated MGD

The calculated MGDs were compared with the doses displaye
workstation and stored in the DICOM header of each image@
plotted against each other in Figure 4 (below). The gradiggt
1.0 for tomosynthesis exposures. These displayed @Ed
used for dose surveys (or if required for any individuakwoma
for extensive calculation based on exposure pa%

Organ Dose (mGy)
O/))
;‘\

%
e
%

%

0.5 1 1.5 2 25 3 35

Calculated MGD (mGy)

%

. Calculated MGD against compressed breast thickness (mm)

/g?‘
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4.2 Clinic workflow

There were minor issues impacting on clinic workflow, the clinical trial required that the

women be consented. Appointments were booked 15 minutes earlier than usual to allow @
for completion of consent forms and to answer any questions. All the radiographers 56
completed online Good Clinic Practice Training (GCP), so they could all consent the Q
women.

and display settings on an individual case basis. The time taken to review

varied according to the complexity of the case. An informal discussion w

radiologists revealed that the total reviewing time was between 6 to ute
sg n cI

The radiologists reported each case as it became available and manipulated t ma®

woman, including reviewing the case with the other radiologist pr

4.3 Reader assessment of diagnostic value of to 6 nthe |s ages

The equipment is acceptable for use in clinical prx Asy \Qs and well-defined
masses were all clearly seen on tomosynthesis ortlons@,ﬂ’gad better visualisation
on tomosynthesis. Some distortions were only WSible o eview on standard 2D

mammograms and could be seen on both on thesis, allowing improved
technical planning for stereo-core bio >dThere § difference in the visibility of ill-
defined masses with 2D imaging a osy (see figure 5).

A total of 360 patients were e ated [ |aI There were 138 lesions identified in
131 patients. Four patlen an a@al lesion on the same side and four patients
had a lesion on the cog&a aI Si r all 138 lesions the readers felt that evaluation

with tomosynthesis good@ D spot compression views. Overall the readers
tter tI@ 2D imaging in the majority of the lesions.

11
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Figure 5: Visibility with tomosynthesis and w% magn@

5. Conclusions e mendatlons
The overall assessment @ cti@nd usefulness of the Fujifilm Amulet
[ ess t IS positive. The Fujifilm Amulet tomosynthesis

tomosynthesis system
was found to be at | quwale@o standard supplementary mammographic views for

the diagnosis .@: n det&) soft tissue breast lesions.
The read re sati @Vlth the tomosynthesis images. In particular, architectural
distorti argi ation of masses and composite densities are demonstrated
ver, @
& @ the first instance of using new equipment, the radiographers had to
dapt chnique to produce diagnostic images. They are now all very familiar with
the the Fujifilm Amulet Innovality.

‘ﬁ?e equipment was found to be reliable during the period of the evaluation.
Mean glandular doses for both 2D and tomosynthesis imaging were found to be well
below the national DRL.

12
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The acquisition workstation could be changed to make it user friendly by making the
icons easier to find. The new improved fixed 3D faceguard supplied by Fujifilm has now
been in use for 1 month and has proved much more acceptable for both women and the

radiographers alike. @

The Fujifilm Amulet Innovality tomosynthesis was found to be suitable for use in Q’\'

assessments in the NHS BSP. C)®

13
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Appendix 1: NHS BSP

evaluation form 4 (reliability of equipment

evaluated)

equipment

Questions

Have any equipment faults been reported to
NCCPM and the manufacturer during the
evaluation?

If yes, please detail.

Comments x(\Q; ? i

YES

N\ Q
15/05/18: machine dn on
15/08/18: crac ateg
ISS

24/10/18: soft

Have any faults led to screening downtime?
(If yes, please give details of what the fault
was and how long it persisted.)

O
o 0 (N

All faults must be reported to the fault

N R
reporting system. Confirm this has been Q"&ES &@'
O~

Cy O
Y

done.
\Q

What was the response time fro
manufacturer for faults reporte

\J
@d ays

Were there any pro 5\\% co ecsty?

ty ISSL@

NO
Were thes%sxived |%\$r?ely manner? YES
H\&u had“dny electrical or mechanical NO

xO‘
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Appendix 2: NHS BSP equipment

evaluation form 5 (overall comments)

DA

Questions Comments

Is the equipment fit for use in the NHSBSP? YES Q b ®
If no, please comment \

Was the equipment used at full capacity over | Evaluation w, G&er a nth period as
the period of the evaluation (6/9/12 weeks) assessme nlcs eld twice a

If no, please comment week.

If yes, please comment

-@

Were there any concerns identified regarding Q
repetitive strain injury for the future? &Q

\.Q‘ O~
S
S

Any additional comments on ge
imaging performance §

‘\KO 0N\

16



Practical evaluation of the Fujifilm Amulet Innovality digital breast tomosynthesis system

Appendix 3. Manufacturer’'s comments

Fujifilm are delighted that the Amulet Innovality has now been evaluated and passed as &Q
acceptable for use with 3D Tomosynthesis imaging in Symptomatic use and Screening
(should Tomosynthesis be approved by NHSBSP for use in screening in the future). @Q

Fujifilm are pleased to see that the system demonstrated excellent image qualit BQN
dose and that patients commented on how much more comfortable the syste
than previous mammograms. Image quality and patient experience are

Fujifilm has invested heavily to improve. From our unique Hexagonal Xack
Pixel detector delivering 50 micron pixel image and iterative recons techni
to our Fit-Sweet compression paddles and Comfort Comp hyste@g omp@

S

ntains

We would like to make note that the system was tested usin
7.0.0017. The latest software available for the system is

. Versign\9.
iterative reconstruction of tomosynthesis images in -Vie\é%etic 2D image,
and hysteresis based compression for our Comfd«\c S

p cor@ ion as the most
significant additions. @

Fujifilm would like to highlight the relia w@lhe sy@wlch despite some early
teething problems listed in the report%a lonal throughout the trial and
subsequent to its completion. O vered uptime of 99.99% during the
evaluation period.

We would like to conclude\' y thanklng PHE, NHS BSP and the National
Co-ordinating Centre fenthe Physic$,of Mammography (NCCPM) for their support and
co-operation durin valuat|o nd not least East Lancashire Breast Screening

Trust for compg
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