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Executive summary

The purpose of this evaluation was to assess the practical performance of the Hologic &Q
3Dimensions™ digital mammography system in tomosynthesis mode. The evaluation
was carried out between October 2017 and August 2018. Q

The system was reliable and the quality control test results were stable, remaining)

within the appropriate limits throughout the evaluation. ;\
ere

The system’s performance was good and the radiographers found it ea

quality was assessed as good in the majority of cases. Almost all Ies

a detailed study of different types of lesion viewed in 2D, tomos an
synthesized 2D. & C)

Both standard flat paddles and curved paddles (SmartCurv Breas’%ﬁisation
System) were used in the evaluation. The average andul GD)
calculated for MLO views of 50 to 60mm thick brea@as 2. 0 ell below the
national dose reference level (DRL) of 2.5mGy. \

The Hologic 3Dimensions™ mammograph ‘@tem w. nd suitable for use in
tomosynthesis mode for assessment |rs<$ HSBS imaging and for
tomosynthesis biopsy.

%’b
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1. Introduction

1.1 Evaluation centre and timeline &@

The evaluation was carried out at the Jarvis Breast Centre in Guildford, Surrey, a bre@Q
screening unit which is run as a standalone unit with women being referred to |OCQ
hospitals for further procedures when necessary. The centre meets the relevant natighal
quality standards for breast screening and meets the criteria for evaluatlon@ ;

*
The centre serves the population of Surrey and North East Hampshi rrgj
normal screening age and for the age extension trial. The centre d over 5
women of screening age, between 47 and 73 years, during t@ 2046-N."Of these,
more than 42,000 were screened, resulting in more than 2,880/)recalls forfurther

assessment. Some 1200 biopsies were performed d&'r{@’at perio%

LoYer the period of

outlined in the NHSBSP Guidance Notes for Equipment Evaluation?.

The evaluation of the Hologic 3Dimensions syste took pla

October 2017 to August 2018. Both the 2D a osynt Sk odes of the system
were under evaluation in the centre durlng riod. % 8cm x 24cm SmartCurve
paddle was installed in October 201 7 e 24c m SmartCurve paddle was

made available in February 2018
1.2 Equipment evaluate@ E
1.2.1 3Dimensions Ma graghy SyStem and workstation

The 3Dimensions ﬁwa i spalled by Hologic on a loan basis for the duration of the
evaluation. Holggic agreed(to4rndemnify the equipment and provided both technical and
appllcatlons®pport ov@e evaluation period.

gantry height and angle, and a knob to adjust compression manually.

The ry comprises of an automatically controlled C-arm with push
trol%
he| nd compression can also be controlled by foot pedals.

?She 3 nsions has an amorphous selenium detector. The system uses rhodium and

silvetfilters in 2D mode, and a aluminium filter. when operating in tomosynthesis mode.

gs ixel size for tomosynthesis images in high resolution mode is 0.07mm; this mode
used for the evaluation.

The acquisition workstation (AWS) has a single 3megapixel monitor fixed on a console
with ergonomic features of adjustable height and biometric login. The AWS can be set
up to adjust the height automatically to suit the individual operator.

8
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It has a keyboard and a separate touchscreen control pad with a mouse. There is a lead
glass radiation shield attached to the console. In addition to the footswitch for exposure,
there is also a single exposure button at the AWS.

Figure 1. Hologic 3Riménsions ngmography system
U
S\K ’\0

1.2.2 % ui\pQ t“available for the evaluation
%Q@addéz

?ﬁhree @rd-size compression flat paddles and 2 curved paddles were available for
use,as well as specialist paddles for use in assessment. All the different paddles were
sutomnatically recognised by the 3Dimensions once they were in position on the gantry.

The 24cm x 29cm and the 18cm x 24cm flat paddles were in routine use, with the small
breast paddle (8cm x 24cm) used for women with small breasts. Specialist paddles
such as the 5cm x 5cm and 6cm x 7cm stereo paddles were used in assessment, as
required.



Practical evaluation of Hologic 3Dimensions digital breast tomosynthesis system

18cm x 24cm and 24cm x 29cm SmartCurve paddles were in routine use as well as the
flat paddles. Figure 2 shows a 24cm x 29cm SmartCurve™ Breast Stabilisation System
(SmartCurve paddle). The shape of the 18cm x 24cm paddle is similar. The choice of

using flat or SmartCurve paddles was made by the radiographer. &@

&

O@

& O
Figure 2. SmartCurve paddle, 24cm x 29cm version O \

/
1.2.2.2 SecurView Reporting Workstation < ,O \&

A SecurView® reporting workstation was availa rvie "ﬁges and to enable the

smart mapping feature of Intelligent 2D™ tic) i derived from the
tomosynthesis images. Smart mappir@ ature h a mouse click on a
suspicious area of the Intelligent 2D i automatisally displays the corresponding
tomosynthesis slice on the adja itor.

1.2.2.3 Hologic Affirm™ Bre@ Biop @s em

procedures. The Affi as alre een evaluated as described in an earlier practical

evaluation repg\rio ) 06

1.2.3 Im@eadin @\
Auwgfror%&)imensions were transferred automatically to the PACS and the
lew wo

A Hologic Affirm™ B@stem *Qs provided and was used for tomosynthesis biopsy

S rkstation. Clinical images were principally read on the PACS reporting

A@sta{ig@

Q 1.3 ctical considerations

sAS\th time of the evaluation, users were already familiar with Hologic systems having
previously worked with the Dimensions. However, users found that the space behind
the lead glass shield of the 3Dimensions was limited. They would have preferred a
wider lead glass screen to give more space behind it for all 3 staff usually present
during a biopsy procedure.

10



Practical evaluation of Hologic 3Dimensions digital breast tomosynthesis system

1.4 Objectives of the evaluation

The main purpose of the evaluation was to determine the suitability and performance of
the equipment for use within a breast screening unit in the NHSBSP. KQ

The detailed objectives were: Q,\

e to assess the reliability and user-friendliness of the equipment in an asse€ny%
environment

e to assess dose against national standards . QQ \
e to assess the image quality and diagnostic value of tomosynthesj@ @

synthesized images @. Q
O]
O N\

11
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2. Acceptance testing, commissioning and

performance testing
@

N

Q@

2.1 Acceptance testing and commissioning

The 3Dimensions was installed in October 2017 in one of the imaging rooms |

Jarvis Breast Centre. The system was used in place of one of the eX|st|ng \
Dimensions mammography machines, which was mothballed for the du @
evaluation.

The installation was followed by the commissioning of the syste @

integration with the main PACS and with the SecurView wor % em was
integrated with NBSS at the same time.

The acceptance and commissioning tests* were car ed ut by %I medical physics

service and the physics reports are included at en ix 1 oIIowed a technical
evaluation® of the 3Dimensions by the Nation rdlna tre for the Physics of
Mammography (NCCPM). The practlcal ev tion onI eeded after an interim

recommendation to progress was recei

2.2 Performance testing %(b.

The local medical physics arrl e|r f|rst six monthly routine performance
survey® on the system in uary he report from this survey is included at

Appendix 1. In Augu 8, the;@ ied out a second six monthly routine performance
survey and the su eportg included in Appendix 1.

12
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3. Routine quality control

Routine quality control (QC) was carried out as detailed in the NHSBSP guidelines.* &Q
Tests were carried out daily, weekly and monthly. All test results were recorded on the \
QA spreadsheet provided by the local physics service. Q

Regular testing of the AWS monitor was carried out and gave satisfactory results.Gl)

monitors are tested monthly. Q \
3.1 Daily QC tests Q’S\Q Q@

The following quantities were recorded daily for the 2D mode du&% ev@C)

period:

e mMAs
¢ SNR (signal-to-noise ratio) C)O

e mean pixel value

¢ CNR (contrast-to-noise ratio) %\ &®Q

The results for these are presented in Figul to 6. gh measurements of CNR
are only required weekly, these were %ed dai the daily CNR is shown in
Figure 6.

For the tomosynthesis mode, mAs mean pixel value as the detector dose
indicator (DDI), were reco% ily. re the only quantities required by the QC
guidance for tomosynthe Th are shown in Figures 7 and 8.

No artefacts were ed d%inge evaluation period.

13
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3.1.1 Daily tests — 2D exposure
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3.1.2 Daily tests — tomosynthesis exposure and artefacts

80 H

- Q@
50 PRNRE ARt A SN O ®

(7] " Q
£ R
] O
. Q
———qata 6 < ’
e— haseline ‘: é
20 - = o remedial level & \
/
0
AW K B D B e
O g GOV g (8 e \ * &

Figure 7. mAs recorded daily for 45mm&%93pex @ognthesis)
350 @ : @@
300 s\ g

DDI

‘\ e——— (ata
A®\ @ e haseline

= o remedial level

A r\’\ r\’l \‘b AD AD _AD _AD _AD _\AD
AN gt AN it a\® N o\ N @ <
AW N ol @ @ O A gl g8 S

Figure 8. Detector Dose Indicator recorded daily for 45mm of Perspex (tomosynthesis)

16



Practical evaluation of Hologic 3Dimensions digital breast tomosynthesis system

3.2 Weekly QC tests

The results for the following tests in 2D mode were recorded weekly for the duration of

the evaluation:
&Q)

¢ CNR (\
e uniformity Q®

e image quality measured with a TORMAM

They are presented in Figures 9 to 11. . QQ ®
For the tomosynthesis mode, only the image quality was recorded. This |sé.xﬂ/n @re

12 . Q
3.2.1 Weekly tests — 2D \6\ @Cj

&
/‘66)
%

2
0@ %O e data .
1 1 ‘\K . 0 — . Eea;?g;; level

'\‘b % r\‘b '\‘b r\‘b D
Algure eekly CNR measurements for 45mm Perspex (2D)

s\O
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3.2.1 Weekly tests — tomosynthesis
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Figure 12. Weekly tests of image q easu@th TORMAM test object (tomosynthesis)

3.3 Monthly QC tests

The results for the fO||OWI ere r@m 2D mode monthly for the duration of the
evaluation:

e mMAs f% an Perspex
o SN or mm Perspex

r 20 70mm Perspex

0
q@ for 20mm and 70mm Perspex
P@\re presented in Figures 13 to 20.

?\ or thé@synthess monthly tests, the following results were recorded during the
ev&&tlon.

s\ e mAs for 20mm and 70mm Perspex
e DDI for 20mm and 70mm Perspex

These are shown in Figures 21 to 24.
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3.3.1 Monthly tests — 2D
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Figure 14. mAs recorded monthly for 70mm Perspex (2D)
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3.3.2 Monthly tests — tomosynthesis
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4. Data on assessments conducted

4.1 Clinical Dose Audit s\&@
Exposure details of tomosynthesis images were extracted from the DICOM headers f Q
a dose survey of 980 images (CC and MLO). Details for both the flat paddles and
SmartCurve Breast Stabilization System relate to the period February 2018 to J Iy

2018. Incorrect calibration of the paddle height for the 18cm x 24cm SmartC dI
meant that data from earlier than February 2018 had to be discarded. @

a model and data published by Dance et al.2 ® The model assum tsu the
top and bottom of a breast under compression, and has not be& odifie

paddles. O

/
Detailed results for the 4 dose surveys are presentegpyen X
MGDs and compressed breast thicknesses (CBTg) ummari in Tables 1 and 2
for the different paddle sizes. All the MGDs for % LO vie@ 0-60mm thick breasts
e

compare favourably with the national diagno% ren | (DRL) of 2.5mGy for 2D
imaging.

The dose calculator from NCCPM was used to calculate averag%@ is

1.95mGy, for 50 to 60mm thick b It |s ose to that for the 18cm x 24cm flat

For the 18cm x 24cm SmartCurve ; the a e MGD for the MLO view was
paddle (1.96mGy).

For the 24cm x 29cm Sm rve pa ) the average MGD for the MLO view of 50 to
60mm thick breasts w, 88mGé‘\>bich is slightly (7.5%) lower than for the
corresponding flat 2.02m&y). The value of 1.88mGy is, however, the mean of

only 3 values |n th 60mm thickness range, and so no definitive
conclusion ca draw this result.
M@ao&@ of MGD and CBT using 18cm x 24cm paddles
Group of women  Number of  Average Average
Q images MGD (mGy) CBT (mm)
A‘Eﬁ Q} All 293 2.07 55
?\ MLO Al 336 2.02 54
\ MLO  CBT 50 to 60mm 114 1.96 55
s@rtc:urve cc Al 37 1.82 48
MLO Al 40 1.89 50
MLO  CBT 50 to 60mm 16 1.95 55

Table 2. Average values of MGD and CBT using 24cm x 29cm paddles

26
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Paddle View  Group of women  Numberof  Average Average
images MGD (mGy) CBT (mm)
Flat CcC All 98 2.64 65
MLO  all 105 3.02 70 @
MLO  CBT 50 to 60mm 18 2.02 56 5\&
SmartCurve CC all 36 2.29 59 M
MLO  all 35 293 @
MLO  CBT 50 to 60mm 3 1.88 &

S

The overall average MGD, for MLO views of 50 to 60mm thick breasts V’Q
4.2 Comparison of displayed dose with calculated M(&Q

The doses displayed on the acquisition workstation are stor@the k headers of

the images. These are calculated by the 3Dimensions, stored val of X-ray

output and half value layer (HVL). The MGDs that wér se surveys were
ed

obtained by calculation, using data and equation;s i ce etal.’. The

output and HVL values were derived from physi asur made by NCCPM at
the Jarvis Centre. Q

*
The displayed dose is plotted agalnstt ulat @e In Figure 25. The slope of the
trendline is 14% higher than equ =1 this reflects the differences in the
output and HVL values used in th uIatu@

@
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o
1

Displayed dose (mGy)
N w

0 1
Calculated @D (m @Q

Figure 25. Displayed dose versus calcgle\\;@iose @vthe&s)

4.3 Imaging times %
CCi

Imaging times were foun a In cllnlcal use. To provide illustrative figures,
a 45mm thick block of Per m ed in both tomosynthesis mode and combo
mode, and timings fr; essmg xposure button noted with a stopwatch. However,

only tomosynthe q ew ed during the evaluation. The results are shown in
Table 3. The ti gs mulative, for example the first reconstructed slice is
seen 6s aft@me end V\%Xosure

Tabl@pw gs for exposures of a 45mm Perspex phantom from the beginning of

A pos e Tomosynthesis ~ Combo time in
?\ time in seconds  seconds
E &Qf evxposure / decompression 10 17
reconstructed slice seen on screen 16 16
System ready for next exposure (cycle time) 31 42
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4.4 Timings for image reading by readers

Image reading was carried out on the PACS workstations normally in use within the
centre. There was a standalone SecurView provided for the purposes of the evaluation. @

Although images loaded more quickly on the SecurView than on the PACS Q’\
workstations, the readers preferred to use the PACS workstations as they were more
familiar with the equipment.

All readers were radiologists with a number of years’ experience in reading g \
tomosynthesis images. They found that image reading was mostly I|m|te
taken for the images to load on the PACS workstations.

Although the smart mapping tool available on the SecurView wa
readers found it useful to confirm the position of lesions. Theyﬂn ound
presence of calcium was confirmed more quickly with the sn@ app

discussed in Section 8.15. %

4.5  Clinic workflow QQ

Normally, tomosynthesis imaging and tomos is bi &Q carried out in the centre
in a single room. However, during the e ' nt cases were shared
between the 3Dimensions and the exi system located in another room
Workflow was found to be the samé s*no delays or problems were

4.6.1 Breast densi

As part of the |$&ge quaT@sessment readers were asked to make an estimate of

the perc breast ty for each case within a sample dataset. Comments were
recorda%m iled version of NHSBSP Equipment Evaluation Form 8 for user
asse Image quality. These cases have been classified as fatty (0 to

3 nS|t 5 ed (34 to 66% density) and dense (67 to 100% density). The density

taken from 98 cases and the proportions found were:

; K ty 21%
§\0~ mixed: 69%
e dense: 10%

The results are shown in Figure 26.
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o qc}”
m dense \\(\ ®

Figure 26. Reader estimates of breast density ( ,O

4.6.2 Image quality ®\ &Q.Q

The readers also assessed the image or the s with the results for a total

of 267 image views shown in Figures 31. I@s view refers to a reader reading
either a CC or MLO view for a SI

82% of the image views were tory for overall contrast. The rest were
assessed as either high q\ hlgh

In the assessment o U|tab|I| image processing, the readers judged it good or
excellent in just u O°/ age views with the rest satisfactory. There was no poor

or inadequate S\

Overall d%&tlc Y %as found to be excellent or good in more than 85% of the
|mag S. 2& e dged poor with the rest satisfactory. No image views were
as i ate.

$ m was rated as good or excellent for more than 80%. There was one
?\ age Judged poor with the rest satisfactory.

%ﬁ, stlc value of the Intelligent 2D images was also assessed. More than 76% of the
ge views were rated good or excellent. 16% were satisfactory with the rest, 8%,
judged to be poor.
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80 - &Q
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S % N\

2 | O
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very high high atlsfactory Iow very *

Overall contrast < ’ Q

Figure 27. Readers’ assessment of overall Cb%

100 + Q

% of image views

A excellent good satisfactory poor inadequate

; & Suitability of image processing

F ure 28. Readers’ assessment of suitability of image processing
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Diagnostic vaIu\eC) Q
Figure 29. Readers’ assessment of overall di %{ic \% @
’\O
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7o of image views
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excellent good satisfactory poor inadequate
Diagnostic value of zoom

Figure 30. Readers’ assessment of diagnostic value of zoom
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100
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Diagnostic value of I{{&\nt 2D g
o
Figure 31. Readers’ assessment of d@s IC vel&@ntelligent 2D images

7
%o
Y,

&

4.7 Radiologists’ commen@
One of the radiologists m foll@comments as part of this study:

¢ intelligent 2 s the m particles appear coarser and more benign
looking w ften t ner particles are not seen at all
o tomosﬁ% esls ahN %ves added value with calcifications, which enables
ruli utan a ed mass (see manufacturers comment)
I@Lnd s, both 2D and Intelligent 2D appear the same, but

\@%1 SIS i§ better as the entire margin is more clearly seen

¢ SDs may be less visible in Intelligent 2D than in 2D images, however that

\ do@ot necessarily mean that it is of less diagnostic value, because
A ,@0 ynthesis makes it look normal or benign, which paradoxically increases
?“ iagnostic value, as less visibility on Intelligent 2D means that the lesion is not

real.

4.8 Using the 3Dimensions system for biopsy
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Tomosynthesis biopsies were carried out on a total of 43 women during the evaluation
period. Four of these were diagnostic vacuum biopsies with 1 vacuum excision, while
the rest were core needle biopsies. All the biopsies were carried out by the radiologists.

Use of the Affirm biopsy system with the 3Dimensions was the same as its use with a K@
Dimensions®. Radiographers’ comments on the practicalities of using tomosynthesis Q’\
biopsy with the 3Dimensions are summarised in Sections 7.18 to 7.20. @
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5. Equipment reliability

The equipment performed reliably during the entire evaluation period. There was no @
unplanned downtime reported. Q’\&

The faults recorded on the NHSBSP Equipment Fault Reporting System during thj

;\\K\QQQN

>
SO

O\
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6. Electrical and mechanical robustness

A record of all safety checks recommended in the evaluation guidelines was kept for the KQ
system during the evaluation period. There were no safety issues, and no electrical or
mechanical problems were encountered during the evaluation period. @Q

‘\\QQQ®
S\s
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/. Radiographers’ comments and

observations
,\.&Q

The views of radiographers were sought on the use of the 3Dimensions system in @Q
tomosynthesis mode for assessment. The questionnaire was based on standard f@

11 from the NHSBSP guidelines. Because of the similarity of the 3Dimensions to t
Dimensions, questions which looked at similar topics had an additional resp ptio \
to indicate this similarity. @
term. They therefore completed the questionnaires again in O

were familiar with the system and experienced in its use. Vl@ port is section
are mainly from the later set of responses, but some ear; espons sa mcluded.

Radiographers initially completed the questionnaires in February gO % on eV|
was seen that their experience to date had not been enough to r [

A total of 20 staff returned the first questionnaire an@ he s he main details
from the answers and comments made on the onnalr given below. A copy
of the questionnaire is included at Append|x

0

7.1 Operator manual

Hologic provided a user manual s were asked to give it a rating if they
had used it. Responses were isfactory (1), while 1 rated it the same as
the Dimensions. The oth seg

A shorter set of instru S, devﬁed in-house, was in use and was preferred by most
users (14), while 1 t pre d 3 had no preference.

7.2 Tralnln&

The am? ons % for tomosynthesis was delivered by Hologic applications staff
to, dio rs who then trained the others, as described in Section 12.1.

*O ra|n| s considered excellent (6) or good (6) by those who responded. Several
?\ mme& n missing the training and having to learn from colleagues.

}élnlng for the acquisition workstation was also regarded as excellent (6) or good
y those who responded.
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7.3 Ease of use

Respondents initially rated this as excellent (8) or good (7), and later as excellent (12)
or good (4). All staff were familiar with the Dimensions systems in use at the centre, and @
so the others simply rated ease of use as “same as Dimensions”. \

0‘5\

This was rated by most as excellent (10) or good (5), while 2 said it was the sa@as for\

the Dimensions. . Q
W\
7.5 Exposure controls @. Q
O

7.4 Ease of fitting the tomosynthesis faceplate

The 3Dimensions has 2 options for initiating exposures, a foot nd @e
exposure button on the top of the AWS. Both were generally Jiked, withéot pedal
rated as excellent (14) or good (4). The exposure button w. tially ré(excellent (3),
good (12), average (2) or satisfactory (1), while 2 did @e it. In later responses,
the exposure button was rated more highly, as exce@(g), g ) or satisfactory

" >
Several comments indicated a preference wﬂg the@pedal rather than the

exposure button. ;\\ O

7.6 Tomosynthesis QA te@ cali

QA testing is carried out by dj nt ra hers in turn, but a few had not yet carried
out these tests on the 3D %ion . who had done so rated the tests as easy (4),
average (12) or difficuli<d). The é@ndent who found the QA tests difficult said that
the QA instructions not rea t first, and not clear enough. With regards to weekly
calibration, re ts rat is as easy (5) or average (12).

*
7.7 E@Jre tim AN
Wre\lbed V@che compression time was acceptable, all 18 said it was.

L 4

@ Sys@l performance and throughput
Q All 1{re ondents said that system performance did not limit patient throughput.

Comfort level of women

Four rated comfort during tomosynthesis exposures as excellent and 8 good. One
commented that most women do not seem to notice the difference. In the earlier
responses, one respondent said the curved paddle was uncomfortable, as it dug into
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the shoulder, and another that the curved paddle was less comfortable. Body habitus
and sensitivity of the client also play an important role in addition to equipment design.

7.10 Range of controls and indicators @

were. The biometric login was made available 2 months after the start of the evaluati

Asked whether all the expected controls were present, all respondents said that they Q’\
period. @

All respondents said the controls and on-screen icons were easy to find and ;\

7.11 Image appearing at the acquisition workstation

L 2
The time for the image to appear at the acquisition workstation v@d eXcel (1 1)
or good (3). Two said it was slightly slower than the Dlmen3|0n§ t

respond.

7.12 Image handling and processing at the @9 @

When rating the image handling at the AWS, s \g thro image levels was
rated as excellent (6), good (5), average (1) isfac . Three assessed it as the
same as for the Dimensions. One wouId*K refer se a rollerball for scrolling.
Radiographers rated the image p fac at the AWS as excellent (1), good
(7) or average (1). Three conS|de e |m ocessing to be the same as for the
Dimensions.

Only 10 of the responden du ﬁy/retneve at the workstation, to bring back
prior images, and Wd ita IIent (4), good (3), average (2) or satisfactory (1).

Two also said it w sam% ith the Dimensions.

713 Ease osf‘\%e ofé&’an interface facilities at the AWS

Most r issue with using the keyboard, rating its ease of use as
(7) mor average (2). Two rated it the same as for a Dimensions.
@1 ndents commented positively about the touchscreen, rating its ease of
?\ se as¥xeellent (6), good (4), average (3) or satisfactory (1). At the earlier stage,
comfnents were that it seemed slow to respond, but this was not reflected in the later
fg@nses. The sensitivity was reduced after a few months, on request from the centre,
b

ause users found it over-sensitive initially. All respondents were satisfied with the
sensitivity after this.

Use of the mouse was rated positively by most respondents, saying it was excellent (4),
good (9), average (1) or satisfactory (1). There were 3 non-respondents. Five initially
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had difficulty using the mouse to move the cursor, especially between the 2 screens, but
this was no longer a problem after the longer period of use. One had initially found it
over-sensitive, which sometimes caused the wrong client to be highlighted on the

screen. @

Ease of scrolling through the tomosynthesis slices was rated as excellent (4), good ( \
or satisfactory (2). One said it was the same as on a Dimensions with 2 non- @Q
respondents. There 2 comments about preferring to use a roller ball, which they f@

made this task easier than with a mouse.

7.14 Image quality for tomosynthesis @

The overall quality of tomosynthesis images, viewed at the AWS, w& oﬁ?}
by all the respondents, who assessed it as excellent (10) or goo @
was the same as for a Dimensions.

Visibility of fine calcifications was rated as excellent ( \bge (2). One
said it was the same as on the Dimensions, while o ot a A‘)ecause they had

not noticed, or considered it a matter for the rea s dge Q

7.15 Level of confidence in the syster&

All respondents expressed confidence syst |ng ratings of excellent (11) or
good (6). One said their confidence he s for a Dimensions.
7.16 Hazards

Seventeen respondents sa s&ere‘ger no potential hazards to themselves, while 1
said it was the same raDi ons. Two identified minor hazards in the earlier
responses. One e rep d trapping of her hand under a curved paddle while
positioning, ?‘&%ﬁ idered the position of the monitor to be a potential
hazard. Th| S een ssed in detail in the 2D practical evaluation report.'°

esp d V? ceive any hazard to the woman, with 15 saying no hazard and
g |t same as for a Dimensions.

| comments

&b f general or further comments were made by the radiographers. These

e really great
o fantastic equipment, excellent clarity
e HD is a winning feature
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¢ the position of the monitor screen obstructed the view of the client, limited
space to reposition without hindering movement for the mammographer — this
should have been identified at room design stage and amended

¢ it would be desirable to have a management system, so that images acquired @
on other systems would be visible on the 3Dimensions, which would be useful 5\&
for biopsy, and sometimes essential (see manufacturers comment)

¢ the moveable faceguard is a good addition, but needs careful positioning @
cut off the chest wall edge of the image &

7.18 Fitting and removing biopsy equipment @

Fitting and removing the Affirm biopsy attachment was rated as exce 1
Qg fe th

or average (3). Three found it to be the same as for a Dimensio dld
not comment because they had no experience of doing this.
7.19 Ease of use of system for tomosynthesis blopQ
Twelve respondents had experience of biopsy with t@D ﬂnd rated its ease
of use as excellent (1), good (4), average (3) or factory wo said it was the
same as for a Dimensions. One commented ere e play in the needle.
7.20 Additional comments on tom@thes
One said that QAS testing indica%eat ac for both 2D and tomosynthesis

oi

biopsy. One said that the roun ter fo Ie testing tilts with compression,
preferring a square or rect o} arned that needle guides are specific to
the individual X-ray set, s y ne% ful identification.

Needle guides for@ equi rgt have an ‘L’ on the package and clear identification
ofcompatlblllt% on t@ kage

v
‘\
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8. Readers’ comments and observations

The views of radiologists on the use of the 3Dimensions in tomosynthesis mode for &Q
assessment were collected using standard evaluation form 12 from the NHSBSP
guidelines’. The questionnaires were completed by 6 experienced radiologists who Q

have been working with tomosynthesis images for a number of years. The answe@
the questionnaires are given below with the main comments from the respondent
included. A copy of the questionnaire is included at Appendix 5.

The Jarvis Breast Centre’s PACS is located at a remote site. Some re @?ong

image handling in the following sections are likely to reflect PACS
rather than properties of the 3Dimensions tomosynthesis |mage?\

8.1 Operator manual %

The operator manual which was provided by the maﬁ@ t used by the
radiologists during this evaluation as they were amh@usmg the

Dimensions previously.

8.2 Applications training for tomqs@ss q
Only one of the respondents sal I&@s training was good while the

remaining 5 did not respond.

8.3 Use of reportln%ie@w for tomosynthesis

Most of the responde@eted thq se, keyboard and keypad as excellent, good or
average. It should ted t st image-reading was done on the PACS
workstations, \% eader, erred to use. The SecurView was mainly used in
evaluation Ing tool, reported in section 8.15.

Onere \ent \%t they had not been told how to use the keyboard or keypad for
mm@e

&b’ I handling tools for tomosynthesis

E The@ing of image handling tools including zoom and cine was excellent (1), good (3)
verage (2). One commented that the tools were the same as those used in
ryday image reading.
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8.5 Visibility and usability of on-screen icons for tomosynthesis

The on-screen icons were scored as excellent (1), good (4) and average (1).

8.6 Slab thickness change when reviewing tomosynthesis images ,\&Q

Only 2 of the respondents had changed the slab thickness, with one making use oL @Q
rare occasions. The other one who commented that they were unable to change
2mm thickness slabs, but only to larger thicknesses. There was also a comm @om

another respondent that they had not been shown how to do it.

8.7 Reading and reporting flow pattern in tomosynthesis n‘@ Q

The response about the reading and reporting workflow was var@@ne; o) dent

rated it as excellent with another as good. Of the others, 3 r. ith the last
respondent rating it as satisfactory. A maijority of responde mmen hat the
workflow was slow, very slow or too slow, but ackno ThIS be due to the

use of PACS amd it not being located within the ev a n ce

8.8 Time for image to appear on repQ work{®o in tomosynthesis mode

For the selection of each new patient, tg@ @e as either satisfactory (2) or
poor (4). One respondent also co % that @too slow.
The in-examination change was m éked aﬁfactory 1) and poor (3). The remaining

2 did not respond. One co d t%
For biopsies, one said sx'go rating it as average. The remaining readers

did not respond.

8.9 Adjustﬁ‘é&t of r@@%g monitors to suit the user
Two ra&lm\f@%this easy and 2 average, while the remaining 2 did not respond.

8. Qavigan between tomosynthesis slices

vﬁive re@ents found it easy to navigate between the tomosynthesis slices. The last
[

one Qm it average and also commented that it was slow.

& Image quality of tomosynthesis images

The majority of readers considered image quality to be excellent (2) or good (3) for
image contrast. One did not respond.

43



Practical evaluation of Hologic 3Dimensions digital breast tomosynthesis system

For image sharpness, 4 found it good and one average. There was one non-
respondent.

8.12 Visibility of fine calcifications @

When looking for fine calcifications, the respondents rated tomosynthesis as good (2 Q’\
average (2) and poor (2). @

Two rated the visibility of fine calcifications in Intelligent 2D images as excellent 2@&

one average and one satisfactory s
One of those who gave the poor rating for tomosynthesis images also nteQa
viewing an Intelligent 2D image can also underestimate the number icle

cluster, when compared to viewing a magnification table image. 6\

8.13 Value and quality of Intelligent 2D images %

The value and quality of Intelligent 2D images was rﬁr? 1) good (1) and
average (3). The one non-respondent comment th s useful in most

cases.

8.14 Comparison of Intelligent 2DTMQ$ q
8.14.1 Intelligent 2D compared gt@[) @

When comparing Intelligent ges images, one respondent said it was the
same while 3 responden @er and the other 2 did not respond.

One commented tha e smalﬁsses were difficult to see. Another comment was
that Intelligent 2D d to features making cancers less obvious, although

calcifications \&W nother reader said that asymmetry and low density
masses we ell s@,

Of theﬁ@ dld a rating, one commented that it was variable and they still
rel 2D images. Raw data tomo images are always read in
tlon ntheS|zed images. They also said that on occasion, the Intelligent 2D
%@almﬂcatlons The other one commented that they wanted to have a more
rmal%q' parison using batches of images to be able to answer.

@ Intelligent 2D compared with C-view

When comparing Intelligent 2D with previous experience of viewing C-view images, one
respondent said it was the same and 2 said it was poorer while the other 3 did not
respond.
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One of those who said it was poorer commented that Intelligent 2D “gets rid” of more
lesions and makes them appear as lower density.

8.15 Usefulness of smart mapping tool on SecurView reporting workstation @

Two respondents rated the usefulness of the smart mapping tool as good and 3 said it Q’\
was average, while the last one said it was poor.

tomosynthesis images, and for double-checking and speeding up checking

There was one comment that the mapping tool was useful to find calcification o
%s of \
calcium. Another comment was that it was hard to go from one workst atg’g

and keep to the first-time view but this may be due to the use of additi

workstations.

8.16 Acceptability of images acquired with SmartCur@ a&&hzatlon
System

Three respondents said the images acquired with c&@ﬁadd acceptable, 2
said they did not know, while the last did not resp\qj. Q

8.17 Recording findings on NBSS for syn@is images

This function is not currently avaHabI@BSS@

8.18 Overall impression of| ge qu

Most of the readers thougk'h t ma@hty was good (5) with one saying that image
quality was excellent.

8.19 Overall s ctlor@buse for assessment

(1), go ave . There was one respondent who thought it was poor and
co h sloWw loading of images on the reporting workstation severely
d from 1§ benefits. This comment relates to the local PACS/IT infrastructure and

wectli @he system under evaluation.

eral comments

The overall gpinion fro, \pondents was that the 3Dimensions system was excellent
& t

gespondent commented that loading and saving the tomosynthesis images to the
PACS was slow and time-consuming but relates to the IT infrastructure, not the system.

Another responded that the system seemed very good and was certainly equivalent to
or better than any other systems they had seen. They also commented that the slow
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loading of tomosynthesis images were hindered by the PACS speediness. This might
not be the case for an on-site PACS, or if images had been viewed primarily on the
SecurView, as images were sent directly to it.

9.1  Workflow configuration C)

9. Information Systems

The 3Dimensions system was integrated into the local network of the ceq{s@%@

in Figure 31. The PACS was located at a site remote to the centre. @

The clinic worklist was sent from the NBSS system to the 3Dime ’s@ whc)g)
connected to both the PACS and to a SecurView reporting wor, n. s

Images were sent to both when the examinations were clos rior i S were
available on the SecurView workstation as well as o@ CS wa%tatlons for

comparative image reading. \Q

NBSS

%’b

3Dimensions ( _________
%-Ray pacs | » reporting
system 2D, tomo and Y| workstat
|nté||igm° . 2D, tomo and
. Intelligent 2D
2D, tom . images

igure 31. Image workflow example
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9.2 Reporting workstations

As described in Section 1.2.2.2, a SecurView workstation was available for the

evaluation. However, the SecurView was only used as a secondary reporting @
workstation as the readers viewed the clinical images on the PACS MX workstations. Its \
main use was to enable the smart mapping feature of Intelligent 2D (synthesized) Q

mouse click on a suspicious area of the Intelligent 2D image automatically displa
corresponding tomosynthesis slice on the adjacent monitor.

9.3 Image sizes ®

images derived from the tomosynthesis images. Smart mapping is a feature by wh;@

The 3Dimensions is capable of producing tomosynthesis i |mage ?

formats: standard with 100 micron pixel size and high resolutl 70 @plxel
size. High resolution images were used in the evaluation. %

Table 3 shows the sizes of images produced by the 3Di S|ons % size of a
tomosynthesis image depends on the field size and the CBT. T e of values given
reflects the extremes that have been imaged in t centre, fr e thinnest breast

(18cm x 24cm image) to the thickest (24cm % magi

Table 3. Image file sizes in megabytes 0 CO n applied

Image type @ 18@24cm 24cm x 29cm
est breast) (thickest breast)
2D image s < E 16.6 26.6
2D synthesized (Intelllger%@ma e (b 25.0 40.0
tomosynthesis projectio 13.5 65.9

tomosynthesis HD ig’ge 477 .1 2835.4
A

47



Practical evaluation of Hologic 3Dimensions digital breast tomosynthesis system

10. Confidentiality and security issues

\&Q’

The evaluation complied fully with the NHS Cancer Screening Programmes’
Confidentiality and Disclosure Policy™".
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11. Security issues

There were no issues with security as the system was located within the centre. KQ

All electronic patient data were stored within NBSS and PACS as well as the centre’s Q
other systems. Access to all these systems is restricted to authorised users by @
password protection. C)

Access to the AWS and to the reporting workstations was similarly restricie@g ®

authorised users with individual passwords. \

L
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12. Training

12.1 Radiographer training ,\&@

specialist to the radiographers who were present in the centre at the time. The trainin
was cascaded from these to the others, as is the usual practice.

All radiographers were experienced in the use of tomosynthesis imagings% é@\

The applications training for tomosynthesis use was delivered by an applicationsaﬁje'o

had experience in tomosynthesis biopsy. @
12.2 Reader training 6\0 O
All 6 readers were experienced radiologists who had previo tten pproved

tomosynthesis image reading courses at either Kings C e Hospital t George’s
Hospital. They also had several years’ experience o@ gt hesis images.
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13. Discussion

13.1 Equipment and practical considerations ’\&@
the users, although some problems were reported with use of the SmartCurve pa
Use of the SmartCurve paddles and the new ergonomic features of the 3D|me

are described in detail in the practical evaluation (2D) report'® and only menti s
t eS|

The 3Dimensions has a number of new features, which were mostly well received q&
d

incidentally in comments in this report. Of more consequence for the to

evaluation are the 70 micron pixels for tomosynthesis and synthesized

type of synthesized images (Intelligent 2D) and the smart mapplng é}re
discussed in Section 13.4.

13.2 Physics testing and routine QC & s

Physics tests carried out at commissioning and agaﬁ@pro@ 6-monthly

intervals later found equipment performance to b\ actor

QC tests for tomosynthesis were carrled o ner the evaluation, and results
are presented in Section 3. These wer ndar equired in the NHSBSP
protocol7. The test results showed th erfo ce of the system was consistent
and satisfactory, and remained wj imits.

13.3 Dose surveys \QQ §®'

Dose surveys were ¢ d out fo&‘h flat and curved paddles, of both sizes. The
standard value foréT rison_is dose (MGD) for MLO views of 50 to 60mm thick
compressed b Q hg for curved paddles are based on the simplistic
assumption of using the yed CBT to calculate the MGD; however, this assumption

has been\@)ed by its measurements*.

% g paddles, the doses were practically the same, 1.96mGy for the flat
and 1.9

Gy for the SmartCurve paddle. For 24cm x 29cm paddles, the dose

Iowe e SmartCurve paddle than for the flat one, 1.88mGy compared with
?\ .10m@&ynbut the 1.88mGy is the average of only 3 values, so no firm conclusion can
be wn from the limited data. Still, the results seem to differ from those found in the

9@ ctical evaluation'', where doses were found to be higher when using the
SmartCurve paddles. A possible explanation is that breasts are compressed to a
different extent in tomosynthesis imaging for assessment. Not enough is known about
how breast tissue distributes itself when compressed under a curved paddle, with
different degrees of compression.
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13.4 Clinical assessment

First the readers evaluated image quality in a general way, for a set of 98 cases. The

great majority of ratings given were “good”, for suitability of image processing, @
diagnostic value of tomosynthesis and Intelligent 2D images, and diagnostic value of 56
zoom. Overall contrast was rated by most as satisfactory.

An image quality study of 68 assessment cases gave more detailed results for di @
types of lesions, viewed in 2D, tomosynthesis and Intelligent 2D. For mlcrocal cations
round and spiculated masses and ASDs, the clear majority view was that ere \
clearly seen in most cases, with only a few or none not seen at all. Only

showed a different picture, as they were clearly seen in almost all cas

tomosynthesis images, but less well on the whole in 2D and Intelli e@

Comparing the diagnostic value of tomosynthesis to 2D i |mage ;ﬁt& was
perceived as much better for all types of lesions except mlc Imﬁcat% or these,
results were more mixed with some better, some worse 2D m’;,% nd the
maijority the same. C) \Q

Comparing the diagnostic value of tomosyntheq‘%lntelli images yielded more
mixed results. Intelligent 2D images were gerderally jud S better than or the same
as 2D. Only for microcalcifications were‘IK ent 20 s perceived as worse, in
about 20% of cases.

13.5 Radiographers’ wews%

The radiographers found n@generally easy to use and liked the quality of
the images on the AW? t oft pr ctical aspects were similar to the Dimensions,

with which all were f r. The er ergonomic features were generally appreciated,

as detailed in the@) achca@aluatlon report’®. The foot pedal for exposures was
much liked, wi of the diographers rating it excellent or good.

Those \ |veda§ ations training rated it highly. The few complaints were from
is

those 2 ining when it was delivered because they were working on
m
q@ ers expressed a few concerns about the system:

v

some had difficulty using the mouse to scroll through tomosynthesis slices on
the AWS screen, and expressed a preference for the rollerball (on the
Dimensions) for this task; this was less of a problem after some months of use
e some had initial difficulty using the touchscreen, but this was resolved after the
sensitivity was reduced and they had more experience with it
e occasionally their hands would be trapped under the sides of the curved
paddles when positioning, and it was reported that they sometimes caused
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discomfort to women; avoiding the use of curved paddles on thinner breasts
resolved this issue
e some expressed concern about play in the needle, when performing

tomosynthesis biopsy @

13.6 Readers’ views @Q’\'

The readers were generally satisfied with practical aspects of reading 3D|men3|o
images, except for repeated comments about slowness affecting workflow, su sin
image transfer or bringing the next image onto the screen. It was suggeste@
might be due to the Jarvis Centre being connected to a PACS at a remo al

this idea could only be tested by installation elsewhere, at a site whe

local. It is possible that the PACS workstations they used, and t SIZ
tomosynthesis images, were also contributory factors. More u Q&w might

have alleviated this problem. é

The readers made thoughtful comments on the VISIb |fferen es of lesions.
These are found in Sections 4.7 and 8.12 to 8.14, a e d| mmarlse there
were some differences of opinion, even though rgaders vie e same set of images.
In practice, different types of image (2D, tom@e&s a@e igent 2D) might be the
most useful for viewing, depending on the of lesio

The smart mapping tool was no @ as@ available on the SecurView and
the preference for reading was t)’% ons. Its usefulness was rated good
or average by most, and one c ted |me saving it offered when finding or

checking areas of calcmca%
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14. Conclusions and recommendations

The 3Dimensions was reliable in use in tomosynthesis mode. It was used for imaging &Q
and for tomosynthesis biopsy. Practical aspects of its use were liked, after some initial
adjustments were made and users gained experience with new features such as the @Q
touch screen. The remote location of the centre’s PACS probably contributed to s

reported slowness in sending or retrieving images.

The average MGD calculated for MLO views of 50-60mm thick breasts wa@ @
well below the national DRL (for 2D images) of 2.5mGy.

The overall assessment of image quality and diagnostic value w hey Qood
although a slightly more complex picture emerged when V|eW|n rentdypes’of
lesions. The majority of lesions were clearly seen, while only; ers were
not seen in some types of image (2D, tomosynthesis and | ent ES\LD is
recommended to be used in combination with tomo s and lone — this may
change the results. rt)

The 3Dimensions was found to be suitable fo assﬁ%n in the NHSBSP, for
tomosynthesis imaging and tomosynthesis
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Appendix 1: Physics survey reports

A1.1 Commissioning Report

Regional Radiation Protection Service m Q

St Luke’s Wing Royal Surrey County Hospital Guildford Swrey GU2 7XX
Tel: 01483 408305 Fax: 01433 406742 Email: rse-tr radprotiainhs. net . Q

Mammography Physics Commssioning Report — Version 2
Hologic 3Dimensions
Jarvis Breast Scrmﬁng Cenire — Room 3

|1 mImtroduction

A commissioning survey was carmied out on the 12" and 13* October 2017 for a Holog
dlg;izlmammognph}rs}mmﬂlhmﬁynﬂmm installed 1 Foom 3 at the Jarns Breg

The performance of the X-ray equipment and displays were checked
Commissioming and FRoutine Testing of Mammographic X—zz_'.r
“Commssiomng and Foutime Testing of Full Field Digital Mammgsg
mthNHSBSPsImxlardsamlﬂleEmmmdedShmianﬂsﬂx e Fiw

Ra_v Imaging Systms (IFEM91). T thsis

BSF publication 0604 and the

reports are attached.

A Cntical Examinahion of the mammo, system on behalf of Hologic and wall be reported
separately.

This report has been updat ke info gac v irnformation provided by Hologic regarding the
application gf a geometric corraciien factor 11& ing the image size test. Changes have been highlighred

in red, | @ Q

arco MDNC-3321 (3MF) SN: 2580087697
Barco MDMG-5221 (SMP) SH: 2590080575 (Left) / 2590075135 (Right)

\Measmmnisnf&:aﬂamd&:mmm&mga ‘combe” tomosynthesis + 2D exposure at the
operator posifion, outside the door info the exammmation room and through the wall to the comdor

& opposite the gantry. These measurements were sabisfactory and doses are not expected to exceed a
@ constramnt of 0.3 mSv'anmum based on a workload of 250 patients'week

= A new lead screen has been installed by Hologic at the confrol conseole and 1s labelled appropriately (0.5
mm Fb @ 35 kV).

Page 1

S7



Practical evaluation of Hologic 3Dimensions digital breast tomosynthesis system

* A “Controlled Area X-Rays/Do Not Entrer” warming hight is fitted to the left hand side of the door info

=  All emergency off buttons were tested and found to be operating satisfactory. The system is comectly re- \&
* A prnornsk assessment will need o be camed out for the pew mammography mnstallation. @

* Area local miles are in place, but should be reviewed after carrying out the nisk assessment. O

* A fault reporting system 15 m place already.

I 4 Egquipment Eadiation Protection and Performance

Glandular Doses (MMGD=) in both 2D and tomo modes were found to be comparable toethagse
mmmemhhm(ﬂms}mmm&mmmmh

rmltmeagmmnpanbletuﬂmseuhmmdﬁum[hm&msm Ity :

The detailed results are appended to this report.

|5 Conclusions and Recommendations

Foom protection was found to be satisfactory. 'I'h!}(-
spectfication. The performance in terms of mmage

O
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Recommendations
<
Flag | Conclusions Recommendations Local Action Taken 7
(where reguirad)
B . |
A prior nisk assessment should be | o) i occecoment should be carried out < ,
e~y

Area local rules wers on display but 6.2 Area Local Rules should be reviewsd for the new 0\‘

\ %
Loeal QC chacks will need to be 6.3 Local QC chacks should be establizhed as soon as \

survey. has been provided to record results.

Examnation protocels should be
documented

A patient dose survey will need to be
undertaken

were diseussed with users during the to be set 1n both 2D and tomosyothesis modes. A > Q

Sign & Dare
(%] e
«©
<&
S
2 <
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Conclusions

Recommendations

(where required)

The system has an Enhanced Mode
feature whach can be selected for
tomosynthesis. Thas pives an merease n
CHE. up to 48% depending on the
PRMA thickness; however 1f should be
noted that the Mean Glandular Doses
may be up to twice those in Standard
Mode. This varies depending on the
thickness of PMMA and at 7em (90mm

breast equivalent) the results for

Standard and Enhanced modes are the

6.7 Standard Mods 1= recommendad as the default. Use of
Enhanced Mode would need fo be justified in terms of the
mereased dose to the patierd:

1
Local Action Taken -!CJM

\\° 3

S
RS \%0

installed at the fime of testing.

6.8 AEC and QAS tests have been requested to be 0(5
)

by the service engineer and results reported to Physic

x\\

CNEs and MGDsz are the same 1n Tomo
and TomoHD modes, however a C-iew
synthefic 21 image s penerated
mtomatically in TomoHD mode. There
15 cwnrrently no recommended test for
assessing mmage quality for C-view.

N &

N

Conclustons

— %@7@@“

Both the acqu=sihon monitor and the
pew SMP momtors were found to be

Local Action Taken Sign & Date
(where required)

ﬂpﬂatﬂlg- Sahﬁﬁ.l:. tlﬂ].l:. r.
Emma Bolr Mary Eelly
Principal Physicist Lead Physicist

18* October 2017 (Updated 3™ August 2018)

ﬁlmnmdlmncunnmqlm'ed @Tube

f& %
e
s\O

x\o@ &
A Q‘&

O

DTuheaddrssed w Points to note ﬂ Satisfactory
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Regional Radiation Protection Service

St. Luke's Wing  Royal Swrey Coumty Hospital Guildford Swrey GU2 7XY

Tel- 01433 408305 Fax- 01483 406742  Email- pzc-gr ragororGuhs net

Mammography Physics Commissioning Report

Jarvizs BSC Dare  12-13 October 2017 Q
Iquium X-ray Room 3 * Q @
Horay Sed Halogic 3Dimenslons ®\' Q
Detecior DfR: Hologke . < ,
l.‘i‘alru}'ﬂmh:l
1 Radiation Protection PaN '\
Wy Uri ¢ 4
Room Protection
Local Rules Up o Gate, on mspiay r 4 ¥
[ Room Waming Lights Funcioning v 24
Fault book [N ]
1 Tube and Generator (
Aleaswrement Criferia OE Comments
Tube Valage M emor 2 1RV 4 REwW ~D <
Tube Cutput \ Y4
{HGymASESlem) )\\ f\&)
28KV _WRN EF Baselne set - TN o
2EKV WAQ BF Baseline set B0y N\ ¥
2EKV WRh FF Baselne set ol N "3
ZEKV_WAg FF Baselneset 1 o
Repeataniiny (%) W 5% 02V ey mean .,/
‘arlation with mAs (%) Max 1ﬂ‘h%’|e&1 “' [ @ AT o
Hall Walue Layer [mmal) \N
26KV WD N “ 0.497 "
256 WAQ N » .53 ¥
Focal 5 1
BF W 150% of nominal 026 ¥
50% of raominal 0.09 o
| £.03 mEy/ e im ¥
Foesult DK Comments
105 o
1.1 .,/
Mo change i
4 ¥
45 ¥
16x24; LR: 1.00 FE: 1.00 ¥
24%2%: LR:1.00 FB: 1.00
072 @ 22KV W/RN o
LE1 & FBKV WIRD ¥
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4 Alipnment
Aesurement Criceria Resalt 0K Comment:
i3y [ Ligt Algnment 5mm at all edges E B L R
%30 EBF W 0 0 1 2 7 @
1824 BEW =] =z [ 1 -
834 [l snift) BF W a1 =z [ x| 7 \
T8x24 [right shift) BF W =] =] = F] v
Mag 10 em FEW 1 =] 0 i ,;
-ray to Detector Algn. fmm) | 0-5mm overiap al sides | F B L R @
24%30 BE W ] 1 2 3 -
1524 BFW 3 Fl B ] v 1
18%24 1=t shift] BF W 3 a 3 5 v
12524 [right snit) BF W 2 5 6 3 v 1
Wag 10 am FFW 2 2 2 1 7 ,,k
5 Detector Performance N
Aleyurement Criteria Eemilt OE
Delecir Response [
Alr Kerma (pGy) 2t PV-300 a7 v J LN
Holse EBaselines sef 4.60 W M v
SHR ] 7 )
>70% Myquiat Tieq,
Limiting Resalution {lpmm) Pl Myt ! £.3 Ipimm v"‘\\ N
SWCTF(perp) at 1, 4,
E_Mr‘n"“p* e 0365 0252 0206 @ \ i- :
SWCTF(para)at 1, 4, Basel
ﬁ_m,f.,m} 0362 0249 0204 P \ \
‘Spatial Discontnuity Hone Mone o~ S
¥mag= Retzntion Retention Factor = 0.3 002 v N
Callper accuracy Ermor 2% F
Distorton Any Digiortion
‘Unormity =10% varation
6 Image Quality
Meymrement Criveria Commen s
COMAM
Thr=shold Gaid THIGmEss Min_Achievanie
Detal Diameier imm 0051 D056
0.5mm 0150 D102
D_2smm R
0.mm 1660 1.100
Tormam
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7T AEC Performance

Aleasurement Criteria Eerznbt DK Comments
AEC Repeatanlity (S 5% man dev from 16 ¥
AEC varnation with posiion | =10 vanation In mAs a0 " @
:ﬁ:mmmm ﬁﬁummpﬁ 16% ¥ \$
EEp
Back up Timer Funchioning Functioning ¥
24x30
CHR - variation wiih PN | Baseiines s&t Seffings CHR @
Zem Z5W Rh 41 -
3cm 26 W Rh 852 i
4cm 3 W Rh 778 "
a5cm 79 W Rh 7.04 g
Scm 31 WRh 7.5 v
[Ecm 31W Ag 7.01 o
7cm 34W Ag 571 ¥
| Mag
| CHF - variafion with PAKA | Baselines set Sefings CHR
2cm 25 W Rh ¥
3cm 27 W Rh "
L 4cm 30 W Rh i
45cm 31 W Rh W

5cm 31 W Ag

&cm 34W Ag

8 Mean Glandular Diose

hleasurement Criteria

24%30 Within 30% of

MGD (MGy) 2 tickness | displayed vakesang | oo | M4

2cm <ImGy ISWRh | =5

3cm <1 5mGY EWRN| &5

4cm <ImGy ZEWRD | 1

4.5 cm “Standard Breast | <2 SmGy WRh | 1

5cm <3mGy HAWRn | 157 b& 192 N

& cm <4.5miEy FAWAG| 1 SO | 244 | 14 "y

7em <6.5MEY MW w.aﬁ 276  d v

0 Stereotactic Unit N

Sterectactic emor (mm) X, ¥ Amm, T 3 2 mem o

MO {mGy) at thickness: D jmsp.)

2em =1mGy \5wnn m 071 v

3cm <1.EmGy 26 W nos o

4cm =ImMGy, znvmk\ 1.38 v

4.5 om “Standard Breast’ | <2 A 155 1.79 "
L5 cm A ] 22 ;5

&cm Gy 1 W 186 20 ,/

7cm ¥ Al 208 4.03 v
Comments %ﬂi

1. The _fiﬁ]’d’ t error excesds Jmm for the left edges of the 18x24 central and laft shift
frelds
2 ipar GocHracy in both contact and magnification medes on both the acquisition monitor and

By Q
. Balt
\\, e
Aa 1 017 {Updated 3™ Auguse 2018)

S
?:\OQ
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Regional Radiation Protection Service m

St Luke’s Wing Royal Swrey County Hospifal Guildford Swrey GU2 7X0(
Tel: 01483 408395 Fax: 01483 406742 Email: recfrradprofi@mhs.net

Mammeography Physics Commussioming Report

Tomeosynthesis Resulrs Summary
Location Jarvis Breast Screening - Room 3 Survey Dare 13 Ocrober 2017
Eoui Hloeic 3D . A g
d-ray Set |Hoioglc 3DImensions @
[oetecior |FrOMED 0\0
Survey Results
Aliznment A
I-ray field to & T~
Teconstmcted imape 0-5omm Imm O ¥y
alimment st chest wall L |
Primary beam mst he -
Primary beam attemmation |  blocked by detector & Confirmed Satisfactory Q
sETomeding strochore ‘(é
Mizzed tissue at chest wall = 5mm \ o
A3
Al markers at top & * O g
T“.'gﬁlf"“".“ ‘bottom of target vohme \\ Yes v
mmst be bronght mto
Tube output and HVL M

oL

0433

Tube Chuiput @ 2=
(uGy/mAs @ 1m) and HVL 5& set g'zx v

(= AD s\ 0.560

Q O 0.614

0783

L Ho i
Um&mm@ —— v
LN
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Survey Resulis

Measorement

Criteria or specification |

Results

| satisfactory | Comments

Ceometric distortion and artefact spread

Huight of test cbject abave table

(mm)

Y

325

315

Height of best plane of
fioons

plane — ratio of mesn.
separations of balls in X
and ¥ planes
Scaling acouracy (¥a)

FWHM perpendicualar to
detector (vertical or £
plane resohition), mm

X plane
Spread |(parallel to tibe
parallel axis)

to Y plans
detector | (perpendicular
to tobe axis)

72

313

525

1.00

1.00

L0g

036

047

0.43

Bacelines et

114

107

104

004 mm

0,03 mm

10,02 mmy

0.6 pixels

0.5 pizels

0.4 pizels

009 mm

0.09 mm

0,07 mm

1.3 pixels

1.3 pixels

Antomatic Exposure Conirel (AEC Performance)

AEC Bepeatsbility

Max deviation in mAs or
ENE. from mesn of =5%

Comirast to Noise Ratios (CHNEs)

Tmage Sige = Mx30

Processing = LOC Tomeo

BB

X

m

Baselines et

% diff from
kFTF CNE Ewﬁl i
27 WAL 10.0 42%
29 WAL 78 48%
32 WAL 63 4%
33 WAl 6.1 33% - 2
36 WAl 54 2%
41 WAl 26 -34% *
42 WAL 30 -4

ing artufact wos proont on thit image which reeebed a2 lower CHE than expecied. The armfact i mot axpecied to affect clinicl meages.
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[ satistactory | Comments
4

Survey Resulis
Image Quality
AEC mode = Ante Filter, Standard
Detail diameter, mm Result
0.08 1910
] 0.1 1.152
Detail detection — Comparable with other 0.13 0.678
Wﬁm“' mits of same type 016 0455
0.2 0357 .
0335 0.268
031 0.190 &
Best slice in forus (averape):
£
= 100 B
2
i
§
&
-
: <&
i
i O
E \ &
N
o
008 (Q Y ™
@ Detall Diameter (mem)
5\ . \()
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Survey Results
AEC mods = Siandard \
. MGD (mGy) 8 diff berween
PMMA | Baselinesset | #¥7TF _ W& displayed| o . o o @Q
2 on 26 WAL 0.08 004 3.7% -
3 on Displaved | 28 WAL 1.07 1.08 05% v
4om  |velmesef MGD[™ 35 wag 140 14 3% v
45cm mot=30%  [T37gra 185 193 43% -
S om ml : ﬁ"ml 33 WAL 220 235 5 8% v AN @
6 cm vahues 36 WAl 330 366 784 v
7 an 42 WAL 4.57 4.89 0% - Q
AEC mode = Enhanced v
Baselines set MGD {mGy) % dff
o Between | % diff \,
FMMA Calculated | Displayed | ©F :—"" Mm
Tom  |velmes of MGD[ ™y yra) 1.90 189 0% 5% ) v
3m mot > I?:m 0 WAL 215 216 [ :@ v
4cm ml "’II LT 279 284 2% 7 "\
4.5m valnes 33 WAL 3.56 375 545 ) 2
5 on 36 WAL 435 440 08%
6 cm. 41 Wal 5.07 520 N 4%
7 on 41 WAL 457 289 " 05 v

fior tormosynthesis, however it should be
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Regional Radiation Protection Service

St Luke's Wing Royal Swrey Coundy Hospifal Guildford Swrey GU2 70X
Tel: 01483 408335 Fax: 01483 406742 Email: rec-ir.radprot@nhs. net

Mammography Image Display Commissioning Report

Jarvis Breast Screening Cenire - Room 3
October 2007

1. Background

A commissicning survey of the acquisition monitor for the mammography unit located in Room 3 at

Breast Screening Centre was undertaken on 13th October 2017. The monitor was tested against
given in the NHSBSP Report 0804, Commissioning and Routine Testing of Full Field Digital

the remedial levels given below.

a

Systems. Tolerances for secondary monitors are less sirict than for primary monitors uhn:h@

<

e o)
_ _ V4
Workstation q
Type Acquisition Monitor Y 4 ] Q
Location Room 3 \ l
Make & Model Barco MD-3321 &
Pixels AP
Serial No. 2500087687 @.
Test Pattern
Type | SMPTE *
3. Survey results

Physical parameter &R‘Eﬂlh OK? C“::_'E"t
General condition of unit € /% satistactory v
- 517 v
Luminance ) 4 04 =
{edim®) | N~ - i
= 1IIIQ 1282 ¥
Max % diff
GSDRE+ 6.3 v
greyscale
55 -
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Regional Radiation Protection Sewim @

St Luke’s Wing FRoyal Swrey County Hospifal Guildford Swrey GU2 70X
Tel: 1483 408335 Fax: 01483 406742 Email: rec-frradprot@nhs._net \

Mammuography Image Display Commissioning Report @Q
Jarvis Breast Screening - October 2017 C)

1. Background

A commissioning sureey of the pimary image display monitors was undertaken at Jarvis Breast Sweeniruu'o b @

13th Ociober 2017. The monitors were tested against the criteria given in the NHSBSP Report D804,
Commissioning and Routine Testing of Full Field Digital Mammography Systems.

2. Equipmendt .
Workstation
Type Mammagraphy
__Location Clinic Area
Make & Model Barco MDMG-5221 O
Pixels _ __SM P4
B Left 2500080575
Serial No.
Right 2500075135 @
Test Pattern U
Type I TGIELN \ ON
3. Survey resulis a |
i Comment
Physical parameter OK? Mo,
General condition of unit "
100% White v
Luminamce
0% Black v
{cdim’) -
Ratio 1/
Max % diff from DICOM =
greyscale calibration
% Mon-Uniformity 30% 22 1.8 v
% wvariation betwean 1
luminance of pai = 36 L
monitors.
Feoomm Hlumi Bx: B.5 k- Main lights off, small lamps on v
R4

&O NEW DRAFT DAT 3 2 035 monitor QA4 mammao. K Vs 7
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A1.2 Routine Physics Report — February 2018

Regional Radiation Protection Service m ,\&Q

St. Luke’s Wing Royal Surrey County Hospital Guildford Swrrey GU2 7XX Q

Tel: 01433 408305 Fax: 01483 406742 Email: pzc-gr radprooginhy net

Mammography Physics Routine Survey Report < ’
Hologic Selenia 3Dimensions with Tomosynthesiz

- e | \(\Q’ ®

A routine radiahon protechion and performance survey of the Hologic 3Dhmensions digital nnnnmqgafﬁ!,:~' :;
equipment was undertzken on the 19" February 2018. The X-ray equipment was tested in accordance
requrements of the The lomsing Radiation (Medical Expesure) Regulations 2017 and MHS BS k3 O

Assurance Guidelmes for Medical Physics Services’. Enginesring controls, safety features and
provided by the emplover were also checked as part of the survey. ‘1

The performance of the equpment was checked using procedures descnibed 1 IPEMBS9
and Boufine Testimg of Mammographic X-ray Systems” and NHSBSP publication 0604

Foutme Testing of Full Field Dhgital Mammography Svstems™. Perﬁmmam:e wil:h BS
shmh:dsanﬂﬂ!ﬂemmmmxhdﬁhﬂimﬂsfurﬂmhtnel’mﬁmmT 1

Systems (IPEM91).

The swvey included performance festing of the fomosynthesis imag l:apah.htlﬁln

MNHSBSP Equipment Report 1407: Routine quality control tests ﬂuslﬁ}l:May
2015).

|2 Equipment

Mammography Unit: Hohmselmsmn%
System ID- 3DM160700101 @ @
|3 Conclusions and Recommendations

Delzﬂ.edmltzmgn’mml:lﬂa‘lb{:hd remedial eniteria these are reflected In
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Tomosynthesis Mode
. . Local Action T
Recommendarions -
Flag | Conclusions reg )
Mone, satisfactory Mone
O
\‘

Conclusions

Sign & Date

1. The maxmum compression force was measured to be
slightly preater than 20 kg.

2. The x-rav field was found to overlap the imaged area by
slightly more than 5 mm for some fields. This will have no
significant mmpact on image quality, patent dese or

3. The ¥-ray tube output and AFEC post exposwre mis
values were found to have decreased from baseline values,
bowever Mean Glandular Doses (MGDs) remam wathm
+25% of the baseline value and no sigmficant reduction
mage quality was observed

4 For 7 em PMMA | the vanaton betwesn displayed and
calculated MGD was found to be shghtly outside the + 30%
remedial linwt.

€0 6 & 0F

iTh!pm‘tuporsmmAswlmsmﬂEAECnmtml'
steren mode were found to be comparable to
vahues. Besults are shown in tabla 1




Practical evaluation of Hologic 3Dimensions digital breast tomosynthesis system

Table 1. Stereo AEC Test Results @

Basaline results October 2017 February 2018
PMMA (cm) | CBT (cm) | kW / Target-Filter | mAs | CBT (om) | kV/ Target-Filter | mds Q
2 22 23 WEh 61 23 23WEh 60 @
45 33 29 WEh 155 i3 29WEh 156 < ’
7 3.0 HMWAs 208 a0 MWAs 204
Rebecca Hammond Tom Jupp . Q \

23" February 2018 @
*
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Regional Radiation Protection Service m

S Lukes Wing Royal Sarey County Hospita' Guitiorg Sumey GLIZ 7XX

Tl 07483 408305 Fax: 07483 406747  Ematirsc-rraguotnts.nat @
Mammaography Routine Performance Report \&
Results Summary Q
Location  Jarviz BSC Survey Date 19/02/2018 @
A-ray Room 3
[Equipment % \
Wray Sel Hologic A0ImensionG ¢ Q
Detactor DR \\’ @
Hologic ADImensions
=mall Fleld Dighal  |n/a nia @
“x P~
L‘innu}r Resulis N
1 Radiation Protection S
Measarement Criteria Baeline Eemlt (W[ 0K
¥-ray unit A - AN
Room Protection ~ A T~
Local Rules Up to date, on display o~ Q )
|Foom Waming Lighis Funclioning I <«
1 Tube and Generator \ mg
Measarement Criteria Baseline \—d OK [ Comments|
Tube Voitage (kV) Max emor 160 N A
Tube Ouiput (pGy/mASESOcm o ( )
ZEKV Mobdo BF | =120 + 70% of basalne A4 L Y [ WA
ZBKV MoFn BF \) N L] WA
28KV RhRh BF [ & = - L1 NA
25KV WRh BF L/ &7 ~ N 54 [l
2EKV WiAg BF 80.9 (\ N 70 [
25KV MoMo FF N [ MiA
2EKV WRh FF > | 51 4]
Cutpt Raate (Moo} >7.5 myey ] N O N
Focal Spot (mm) g ;é\
BF Mo | 150% I 03 [ WA
BF Rh [ HIA
BFW ] N = 0.28 [
- [§ K] [} M
] [ WA
4o change from baseline |
Eezalt 0K Comments
.5 Ll 1
20 [
[
40 [l
[
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4 Alignment
Mearmrement Croteria Baseline Eesmlt OE Comments
¥-ray to Light Allgnment (mm) =5mm at all edges F B L R A
1ExMR BF W 1 14 3 1
1EXML EBF W 1 2 1 A
24330 EBF W 0 5 -1 A
18x24 EBF W i 2 0O 0
Mag FF_ W [
%3y to Detecior Allgnment | 0-5mm overiap all sides F B L R bl 2
1EXMR EF W 2 4 4 2
1824l BF W 2 3 6B 5
Mx3  EBF W 5 o0 4 O
1824  EBF W 2 4 5 3
Mag FF W 1 3 2 1
5 Detector Performance
Measarement Criteria ‘Baceline “Feezult 0K
Detector Response *
Air Kerma [uGy] st PY= 300 20% change fm baseline 9774 o7.2
Nols2[ 10% change frm baselne 453 430
SNR| 10% change fm baselne 54.43 58.2
Limiting Resolulion (ip/mm) <T5% of baseiine 6.3 FEEENN N
SWCTF(perp) at 1
4mmmwm 10% change fm baselne | 0365 0.252 0206 035  0.23 ,w o \\
SWCTF[para)at 1 " I
4,mlmj,ﬁwﬂm 10% change fm baceline | 0362 0245 0204 035, @ 020
-
Spatial Discontinuity None [ 1
Image Retention Retention tactor <0.3 N\ W -
Uniformity =10% vanation o 14
E @
Q}
DE Comments
73|
|7
A
W
1 [wm
=]
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7 AEC Performance
Aleazurement (Criteris Bazeline Eeezult 0K Comment:
[AEC Repaatabillty (%) 5% miax dew fom mean 25 b
Eack up Timer Functioning mAs BF: FF: | @
= QY
CNR - varation with PMMA_ | 10% change fim baseline | Sefiings CHR | sefings CNR [
2 cm| 25 W Rh 041 [25 W Rh 945
3 cm| 26 W _Rh B.52 (26 W _Rh 528 @
4 cm| 28 W FRh 776 (28 W Rh 736
45 om 23 W FRh 724 |23 W Rh 727
5 cm| 3 W _ FRh 736 [31 W Rh 726
6 Cm| 3 W _Ag 701 (31w Ag 705
7 cm| 34 W Ag 571 (38w ag 570 \
° \
[Mag NS
CHNR - varation with PMMA,__ | 10% change fm basaline | Sefiings CNR | Sefings CNR [ > Q
2 cm 25 W FRh 1148 [25 W FRh 10.89 [
3 cm| 27 W _FRh 067 N
4 cm| 3 W Fh 802 (30 W FRh RN
45 cm 31 W FRh 7.30 N
Som 31 W Rh .20 [ ¢ }‘ «
& i 3 W Ag 506 (32 W Ag 4
>\ T >
|8 Mean Glandular Dose 2> L N\
24530 r i~ 4 RPN
MGED (mGy) at thickness 25% change frm baselne | Seffings MED MED N9
Zom| <ImGy S W _FRh [ 5 =N
3o <1.5mGy 2 W Fh 0.55]N\25 W Fn a]) W
dom| =IMGY 2B W _Fh ! W__FRn =)
"Standand breast™ 4.5cm| <2 5miEy 29 W _Fh 1.41 W m&U.m [
scm| <3mGY AW R AL W AX 170] M
om| <4 SMEY HW N2 W 221 WA
Tom| <6.5MEY WY ) 27a] 34 ~ ) 24l [ 3

1 The mazimim Sompression fors was measured

[Comments % A§v‘\
to w;mm@
mimi Tor some fleids.

2 The s-ray fisld was found to overap by

oy
3 For 7 cm PMMA, the varation xnmm lated MED was fourd to be slighity outsie the £ 30% remedial lmit
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Regional Radiation Protection Service [/ 5

5& Luke’s Wing Royal Swrey Gounfy Hospital Guidford Surmey GU2 7TXX
Tel: 01483 408395 Fax: 01483 406742 Email: rac-ir-radproti@nhs.net

KQ
o"’&

Rourine Soc-Monthly Testing
Tomeasynthesis Results Summary EEQ r .
Location Jarvis Breast Screening Centra - Clara Survey Date Eﬁlé
— SR
o \
Measurement ificati Baselime(s) Bacek Satisfactory | Comments
| Alignment 4
K-ray feld to K'
Teconstucted mage 0-5mm 4 mm '
aliznment at chest wall ¢
Primary beam mmst
be Mlocked by
Primary beam sttenmation detector & : isfactory "
surTounding
straciure
Missed tisme at chest = Smm - (b‘ 5 mm v
wall n
All markers at top \
Target volume & bottom of targst Yes -
visualisation volume mmst be
brouzht into fecns
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Measurement ification Baselime({s) Resulis
Antomatic Exposore Control (AEC Performance)
‘Contrast to Noise Batios (CNEs)

Image Sige = 24x30 AEC mode = Autafler Processing =LCC

Variation with PMMA EVITF CNE EVIT/F CNE
2om 26 WAl 70 6 WAl 73 N
3om 28 WAL 52 28 WAl 5.6
4om < 20% change from| 30 WAL 45 30 Wal
45cm baseline 31 WAL 46 31 Wal
Som 33 WAl 43 33 wWal
[T 36 WAl 30 36 WAl
Tom 42 WAl 31 42Wal
Image Quality
CDAAM
Image Size = 18xM4 AEC mode = Autofilter
Detail
’ rhickmess jm
fat
0.08 1910
010 1.152 1.063 8%
CDMAM c bile writh 013 0.678 0.672 -1%
other umits of same 016 0.455 0471 3%
Detail detecion— | type. Mo significant| 020 0.357 0350 1%
threshold gold thickness, change from 025 0.268 0.265 -1%
) -
pm baseline. 031 0.190 0.196 3%
0.40 0.15 0.151 P
050 0, 0.126 1%
0.53 ) ; 0.102 30
0.80 0.087 ! 0086 2%
1.00 076 h) : 0.078 %
Best slice in focus (average): 21 PaN
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A1.3 Routine Physics Report — August 2018

@ Nota: You are advized to warn service companies in advance of any issues that require investigation af the next

; emor was found to be just outside
q t ing the MAG mode. Thiz should be
0% by the enminesr at the next routine service.
2

e | 3. The post exposure mAs values under AEC control m stereo
<~ mode were found to be comparable to previous values. Eesults

Regional Radiation Protection Service E!ZIE ,\%Q

St. Luke’s Wing Royal Surrey County Hospital Guildford Swrey GLU2 7XX Q
Tel: 01433 408395 Fax: 01433 406742 Email: ze-tr radorot@nhs net @

Mammography Physics Routine Survey Report
Hbologic Selenia 3Dimensions with Tomosynihesiz
Jaris Breast Screeming Cenfre — Room 3

[1 Imtroduction

eqmpmniwasn:ﬂmlmnnﬂnm‘ﬁnguﬂﬂﬂlﬂ The X-ray equpment was tested ing
requrements of the The lomsing Radiation (Medical Exposure) Regulations 2017 and I" P33,
Assurance Guidelmes for Medical Physics Services’. Engineening controls, safety fe and warming
provided by the employer were also checked as part of the survey. M"

Thpmﬁtmmenfﬂmaqnmmwasthedmdmgpmedmﬁdﬁﬂibed'
and Rouhine Testmg of Mammographie X-ray Systems” and NHSBSP publ
RmhnﬂTeshngofFuﬂFldlegﬂalengmﬂl}'Sysmm Parfg
Systems (TPEMS1). \
Thmeyimhﬂedpﬁﬁuummemsﬁngufﬂnmmmﬂlﬁi%ng
NHSBSPEqnjmeREpuﬂHW:Rm;ﬁmqnaJity%

O

2015).

= exceed remedial enteria these are reflected i

Local Action Taken | Sign & Date
{where required)

. -ray beam was found to overlap the left hand sides of

%ﬂtmﬂdﬂmgﬁhyﬂmﬂﬂﬂnﬁm%ﬂﬂlhﬂem

» t on image quality, pattent dose or radiation safety of the
~amanﬂﬂmel‘nwemamm5mqmad.

are shown o table 1.

service so that they can schedule additional time for the enginear.
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Key:

D i sicn e <
@Tnb& mhredasr;idm:ﬁcable Q\$

ﬂTabeadi:hE.sed

g i
it S A T .\(\Q N\

2D:
Baseline results October 2017 August 2018 < ,
PMMA (cm) | CBT (cm) | kV/ Target-Filter | mAs | CBT (cm) kwn?§ mis
2 22 25 WEh 61 21 2BW 3
45 53 20 WEh 155 53 29W.
7 9.0 34 W As 208 9.0 @mg
Tomo:
Baseline results October 2017
PMMA (cm) KV Target-Filter
2 26 W Al
45 31 W Al
7 42 WAl
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Regional Radiation Protection Service m

S Lukes Wing Royal Sarey County Hospita' Guitiorg Sumey GLIZ 7XX

Tl 07483 408305 Fax: 07483 406747  Ematirsc-rraguotnts.nat @
Mammaography Routine Performance Report \&
Results Summary Q
Location  Jarvis BSC Survey Date 14/08/2018 @
A-ray Room 3
[Equipment % \
Wray Sel Hologic A0ImensionG ¢ Q
Detactor DR \\’ @
Hologic ADImensions
=mall Fleld Dighal  |n/a nia @
“x P~
L‘innu}r Resulis N
1 Radiation Protection S
Measarement Criteria Baeline Eemlt (W[ 0K
¥-ray unit A - AN
Room Protection ~ =] Ty,
Local Rules Up to date, on display o~ Q )
|Foom Waming Lighis Funclioning I <«
1 Tube and Generator \ mg
Measarement Criteria Baseline \—d OK [ Comments|
Tube Voitage (kV) Max emor 160 N | 1
Tube Oulpul (UG MASES0CM o ( P\
ZEKV Mobdo BF | =120 + 70% of basalne A4 L Y [ WA
ZBKV MoFn BF \) N L] WA
28KV RhRh BF [ & = - L1 NA
25KV WRh BF L/ &7 ~ N 65 [l
2EKV WiAg BF 80.9 (\ N 78 [
25KV MoMo FF N [ MiA
2EKV WRh FF > | 40 4]
Cutpt Raate (Moo} >7.5 myey ] N O N
Fiozal Spot (mm) N\
BF Mo | 150% I 03 [ WA
BF Rh [ HIA
BFW ] N = 0.9 [
- [§ K] [} M
] [ WA
4o change from baseline |
Eezalt 0K Comments
2.0 b
03 [
[
40 [l
L] MiA
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1 Alignment

Aleazarement

F—

X-ray 1o Light Alignment (mm)

=5mm at all edges

LA

1B324(L) EF

24¥30  BF

16824 BF

ola|la|m

==

1Ex24(R) BF

Mag FF

HHEHEHH

ok | |k | B3| = |

X3y o Detecior Allgnment

O-5mm overlap all shies

16X24]L) BF

24530  BF

1E24 EF

16x24{R) BF

Mag FF

HHHHEH

B3 k3 | b3 €0 [Ba [

dw [ LA [de |Ch 00| |23

Eal b B il = e

L B L L

5 Detector Performance

Mrasmrement

Fp—

Detector Response

Air Kerma [y stPY= 300

20% change fim baselne

9774

Mois2| 10% change frm basslng

4.583

SNR| 10% change fmm baseine

443

Limiting Resaiufion {ipmm)

=75% of baseding

Aipimim, BO% Mymuist

SWCTF[perp) at imm,

10% change fm bas=ine

0L3es 0252 D206

SWCTF(para) at 1ipmm,

aipimm, 50% youist 10% change fm baseine | U362 0.249 0204
Spatial Discontinuly Haone

Image Retantion Retantion Geior <0.3

Uniformity <10% variation

R

O (B A A
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7 AEC Performance
Aleazurement (Criteris Bazeline Eeezult 0K Comment:
[AEC Repaatabillty (%) 5% miax dew fom mean 10 b
Eack up Timer Functioning mAs BF: FF: | @
2ax30 \$
CNR - varation with PMMA_ | 10% change fim baseline | Sefiings CHR | sefings CNR [
2 cm| 25 W Rh 041 [25 W Rh 953
3 cm| 26 W _Rh B.52 (26 W _Rh .54 @
4 cm| 28 W FRh 776 (28 W Rh 705
45 om 23 W FRh 724 |23 W Rh 768
5 cm| 3 W _ FRh 736 [31 W Rh 7.60
6 Cm| 3 W _Ag 701 (31w Ag 749 \
7 cm| 34 W Ag 571 (38w ag 6.12
° \
g N
CHNR - varation with PMMA,__ | 10% change fm basaline | Sefiings CNR | Sefings CNR [ \
2 cm 25 W FRh 1148 [25 W FRh 11.28 [
3 cm| N
4 cm| 3 W FRh 7.35 [30 W Rh a3 [ ¢,
45 cm AN
5 cm C \° TN
& i 3 W Ag 470 [32 w Ag 47
\ \
|8 Mean Glandular Dose 2> L N\
A0 [ N NN
MGED (mGy) at thickness 25% change frm baselne | Seffings MGD m MGD NI
Zom| <ImGy S W _FRh [ 5 =N
3| <1.5mGy % W _Rn 0.55N\2E W _Rh 7
dom| =IMGY 2B W _Fh W__FRn =)
"Standand breast™ 4.5cm| <2 5miEy 29 W _Fh 1.41 W Fh [ E
scm| <3mGY 31 W Rh W 100 M
om| <4 SMEY HW N2 W 241 WA
Tom| <6.5MEY WY ) 27a] 34 ~ /) a7 M
> @
4 5
[Comments % AN\
1 The KV Ini mag mode was fours o be outsiss the of 1KV, The was found fo be within imits.
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\

Regional Radiation Protection Service [[/75] C)

St Luke’s Wing Royal Swrey Gounty Hospifal Guildford Swrey GU2 TXX

Tel: 01483 408395 Fax: 01483 406742 Email: rec-ir.radprofi@nhs.net g \
*
Mammography Physics Report
Rounne Soc-Monthly Testing

Tomasynthesis Results Summary \
Location Jurvis Bregst Screening Centre - Clara 1'4@ %

Eguipment Hologic 3 Dimansions
Survey Results P ﬁ
Criteria or from -
Measurement iFication Baseline(s) \) Baseline Satisfactery | Comments
Abiznment
M-ray field o
reconstructed imags 0-5mm - mm - +
aliznment st chest wall 0N
be blocked by \
Primary beam sttemmation]  detector & % i +
surmoumding
smaciure
Missed tissue at chest -,
wall < Smm - m 5 mm "
All markess at fop ~
Targervolmme | & botom of target \ Ve P
visualisation volume muest be &

v & ,
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Measurement iFication Baseline(s)
Tube Output
EFTF Ot
26 Wal 23
28 WAl 283
T Ontput Significant change | 30 WAL 3446
(pGy/mAslm) from baseline 31 Wal 378
33 WAl 44.4
36 WAl 548
42 Wal TT4
Uniformity and Artefacts
Mo clinically
Uniformity and artefacts | sizmificant artefacts -
should be seen
Hyight af test object above rable
()
] 315 525
Height of best plane of = }mm change
72 313 52.5
forus from basaline*
Lnstortion within focal
plane —ratio of mean | < 5% change from
tiome of balls in X o 1.00 1.00 L.00
and ¥ planes
= Ty Change from
Scaling accurmcy (%) | PLooLne Of absolute] o 0.47 0.43 036
Emor
L = ] Sg*
FWHM perpendicalar to
= change from 9
detector (vericalar Z | 0 ¢ O 114 10.7 Qﬂ 1 0.7 103 L.6%
. baselins*®
plane msolution). mm
X plane 003 mm | 0.01 mm
Spread |(parallel to tube . . 0.2 pixels
) 0.53 pixels | 0.2] pixels
parallel axic)
o Y plane 0.07Tmm | 0.06mm
defector @erpen_ﬂlmlaj ) ) ﬂ.3p:i.‘l:£'|5
1o tube axis) 1.15 pixels | 1.00 pixels
*These are proposed as meastigation bevels
0%2 )'
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CDMAM contimed ) |
Predicted Threshold Contrast Measurements \
* = ® N\
0 \
-
3
E
i
E 010
[
£
(1) ]
oS
Criteria or
Measurement . .
specification
TORMAM Ho significant
Visibility of details “mm]. from
Mean Glandular Diose (AMGIY)
58 % diff benween
PMMA = change | yymr MGD fmGy, EWTF ) displayed &
from baselme Displayed | o1 yiared MGD
2am 26 WAl & W, 100 097 -3.0% 2% ¥
3cm 28 WAl 1.0 Al 113 116 2.7% o ¥
Al 137 144 51% 2% v
Wal 181 1.93 f.5% e .f
33 WAl 217 235 2.1% -1% I
36 WAL 335 3.66 0.4% -1% ¥
42 WAl 4.54 4.89 7.7% -1% *
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7~
AL ot Cntm:';rl Baseline(s) Results b M].f”"‘ s-ﬁsﬁméh
Awntomatic Exposure Control (AEC Performance)
Contrast to Naoise Ratios (CNRs) .
Tmage Size = 24x30 AEC mode = Auto-Filter Processing=LCC
Variation with PMMA EV/T/F CNR EV/TF CNR 4 ? E
2cm 26 WAl 70 26 WAL 75 § 70
Jam 28 WAL 52 28 WAL 5.8
4cm < 20% chamge from| 30 WAL 45 30 WAL 4.6
4.5 cm baseline 31 Wal 46 31 Wal 4.6 0. ¥
San 33 WAl 43 EER N 43 0. o
& cm 36 WAL 30 36 WAL iz prl 7
Tam 42 WAl 3.1 12 WAl 1 @ v
e oty —= s@'\
Image Size = 18v24 AEC mode = Auto-Filter ing =
Detail | ool
diameter, ick i:’ Detail diameter, ¢ e
f b
0.08 1910 i 25
0.10 1152 000 -13%
COMAM c e with 013 0.678 N @ v‘ 0.676 [
other nmits of ssme | 016 0.433 16 0.477 5%
Detsil detaction — | type. Mo sigmificant]  0.20 0.357 e 0.20 0.364 2%
threshold gold thickness, | change from 0.25 0.268 V025 0.272 2% -
pm baseline. 0.31 0.190 Q‘ 0.200 3%
0.40 ) i) 0.162 T
0.50 gﬂ !E 0.128 2%
0.63 0.1 K .63 0.107 2%
0.80 0087 N 7 s 0.029 2%
PZ NN 1.00 0.070 4%

Best slice in focus (average): 2L (%)
S S
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f
None, satisfactory. g \
S N
Repaortad By Mandesp Rai Mary Eslly th I}
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Appendix 2: Dose surveys

A2.1 Dose survey for tomosynthesis using 18cm x 24cm flat paddle

NHSBSP Breast Dose Survey (’\\'
Survey No: [ 413] Toma mode: froma ] C)®

Cengre: |Jards Braasi Cenira
Dase of first exam: [21/0272018

Daie of last exam: [P0/07/2018 MG |0 Standand beast _
T 8 =S
“IIH fireer: (s @ Q

Routine/age trial: routine screening . O

:] Dose hi
Ai o ﬁ \?
HGD{nG.r}?_:,: . o 7o
] fims %4
‘”’ A ﬁ@'
breast thickness {(mm)} ’\\0 "'Enfn;ﬁ? & 8 10
Count of Images % <§Wmm
[t [ 2= M [ e
@ NO-E=r
W & = [z
W & [= [=
W [A = [&
[w [aJ= [
[w A = [
W [m [= [
ERENEN
W & [= [a
[W [a [=® [0
W [a [= [&
[Ww & [= [
films 1!.“:33;!: sam mm,:fs
[} I 114 I 196 I 004 I [F3
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A2.2 Dose survey for tomosynthesis using 24cm x 29cm flat paddle

NHSBSP Breast ose Survey &Q

B emomes: b= 6\.

Dase of first exam: PU02E018
Daie of last exam: [P0i07 2018 MGD to standard beeast

X-ray Aoiogic AUty manusl kV: F PMMA thickness: [F5mm @
Modei: EDimensions SUIGIAEC seting: T MGD mAs:

Local Id:) arge Flat omo kV sei: HVL:
B o wee j
i fier: [al . Q \
Routine/age trial:|routine screening \Q
Dosze hmgrtm Q

MGD{mGy

obobwbubabo

.
w A [ [0
Tw J[a =@ [
v A IT'IH
R
[w A [3¢ [=
[w Ja |3 |z
[w Ja % [=
w Ja ==
[w Ja & |7
v A ITI:;
[w [a &3
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A2.3 Dose survey for tomosynthesis using 18cm x 24cm SmartCurve paddle

NHSBSP Breast ose Survey &Q

Survey No: [ 417 Toma mode : froma 1]
Cemre: |Jarvis Breesi Cenirg

Diage of first exam: 2170272018

Dee of last exam: 20072018 MGD to standard beast
X-ray Hologic At manual kv: PMMA thickness:
Model:pOimensions SUt/AEC setting: = MGD mAs:
Local i0:}small Curve lomo KV 8t HVL:
Insallathon: {fuaa waget: [ MGD:
KV mode:|=uta filbar: [a]
standand K :
Routine/age trial:|routine screening

HEmm

e b ook

S
g\
Dosze hiﬂ:ugrtm Q( C)Q

A E T
w A [z [
W A [= [
v A IT'|15
B e
[w [~ [ [=
[w Ja [= [
[w [a =73
[w [a [ |2
[w J[a =1
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A2.4 Dose survey for tomosynthesis using 24cm x 29cm SmartCurve paddle

NHSBSP Breast ose Survey &Q

Survey No: [ 213 Tomomoe: [ | Q
Centre: [Jards Braas! Cenira
Diase of first exam: PU0ZZ018 Q
Dee of last exam: 20072018 MGD to standard beast
X-ray Hologic aute manual kV- E PMMA thickness: [Emm
Model: |2 Dimensions SutVAEC setiing: MGD mAs:
Local ii:) arge Curve lomo kV sei: HVL:
Insallathon: {fuaa waget: [ MGD:
KV mode:|=uto fier- [ \
‘standand K :
Routine/age trial:|routine screening ‘\Q
54 ] 4 Q
Dosze histogram
45 .
g : N\
354
a4 L]
MED{mGy) 2.5
2 *
15 | L ] :.“
il [ ]
05
o

L
w A [ [
w A [a [z
w [a [ [
B e
v A ITI?
[w A [ [
[w A = [
[w [a == [=&
[w J[a =]
v A |T|1
[w [a & |3
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Practical evaluation of Hologic 3Dimensions digital breast tomosynthesis system

Appendix 3: Fault reports requiring

engineer visits

[ )
Date Fault Solution &/
21/11/2017 Smudgy top and bottom line on %t R
tomosynthesis images j éle
*
05/12/2017 Grinding noise on compression 6\ [ [
,O k%pression motor.
O \‘ Cover was fastened
< ) ngineer cleared
N
03/01/2018 Following power outa ge ta&é Image repeated on
poor quality 6 q another system. Apps
;\SO O specialist looked at
@, @ image on site. Checked
% @ defaults had not reset.
@ Paddle and
@ compression not
\\'Q s\ registering.
N Pa\
17/01/2018 Column off — no

nog n pressing button

CCF chIeted. Positioned for LMLO —

emergency switches
appear to have been
pushed. Rebooted
system. Cleared

VTA(29:17) call service PMC(38:24)
Emergency gantry shutdown. VTA(38:23)
call service GEN(25:17), also GEN(25:41)
VTA(29:19), VTA(29:20)

System rebooted OK
Reported to engineer
on next visit

726/02/2018

Full gantry shutdown as moving from CC
to MLO

System rebooted OK
Engineer taken logs for
further investigation
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27/02/2018

On artefact evaluation, there is a white
line 192mm long 1mm wide central along
the far edge

Calibration and artefact
evaluation repeated
with same effect

visible. Not visible on
QA block images. 56
Discussed with
engineer, e by
the paddle tagdhment

at4cm Iappln
fields
fuI

31/05/2018

Error occurred while making exposure. ‘\
mAs too low. QA failing and unable to

display ROI on uniformity images é

NII r Mlon of the

6 ' sys d completed
QA. System
fi ioning normally -

OK to use.
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Appendix 4: Radiographer questionnaire C)@(\

Practical evaluation of Hologic 3Dimensions digital breast tomosynthesis system

NHSBSP tomosynthesis equipment evaluation form 11: Radiographer’s observath@d @5

question, please tick one of the “Excellent to Poor” columns, and/or delete from the alte N@, Better/Same/Worse etc.)

A copy of this form should be completed by each operator, once comfortable with use and tlo e equipment. For each
an ggch case, there is no need to

as appropriate. “Same as Dimensions” column is for questions where there has bee
fill in other columns.

Equipment: Hologic 3Dimensions Evaluat;i 9ntr§ Breast Centre
Name:
Same as |Excellent| Good Aver%' Sati ‘ﬁor Compared [Comments
Dimensions Q faqu with 2D
O I~

1. How do you rate the X \\1 Better/

supplier's operator manual @ 6 Same/

(if used)? < @ Worse

2. Would you prefer an in- / No
house simplified version? \ s\ 3
()

3. How good was the clinical Qs'
applications training for O 6 Better/
tomosynthesis provided by s\& . 0 Same/
the supplier for: "\ Worse
N2
a. modality? PN

R
v &
s\O
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Practical evaluation of Hologic 3Dimensions digital breast tomosynthesis system

Same as |Excellent| Good |Average| Satis - | Poor | Compared
Dimensions factory with 2D

b. acquisition workstation?

. {\

4. How do you rate the &
system’s ease of use for <§ \%
tomosynthesis? ~ N

5. How easy was it to C)\) \‘s
fit/remove the

tomosynthesis faceplate? ®\> ‘O&
6. How convenient was it for OQ g\

making the exposures o |

. N
with? \‘
a. foot pedal ‘\Q') .(S\
b. single button @ N b,@

D

4

7. How do you find carrying N
out the: 6»
a. special QA tests for KO ?'W Average / Easy
tomosynthesis? \ ’\

b. calibration procedur:%

> 4

N ifficult / Average / Eas

for tomosynthesis? \Q 9 y
N R

v & .




Practical evaluation of Hologic 3Dimensions digital breast tomosynthesis system

Same as |Excellent| Good |Average| Satis - | Poor | Compared Commﬁ\'
Dimensions factory with 2D C)®
8. Were the compression Yes / No Better/ o
times acceptable for each Same O) \
exposure? (If not explain in Waer “ @
comments) @. ,.Q
9. Did the system Yes / No ’\ tere \J)
performance limit patient 6 Sa ()
throughput?
O \% “
10. How do you rate the O \\Better/ Enter any informative comments made by women
comfort of women during C) \Q ame/
tomosynthesis exposures, \' Q Worse
including acceptability of @ &Q"
gantry motion? . ‘OQ g
X O
11. Range of controls and @,
indicators (on-screen %
icons) for tomosynthesis: 406 Betier/
etter.
a. Were all the expected Yﬁ% @» Same/
controls present? " g\ Worse
(a
es/No™~ Better/
b. Were they easy to find? KO Same/
s\ ‘:. 0 Worse
\\Q‘ \ Yes / No Better/
c. Were the icons ea@sg \Q Same/
use? Q Worse

RN

4‘0
V@

&
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Same as
Dimensions

Excellent

Good

Average

Satis -
factory

Poor

Compared
with 2D

12.

How do you rate the time
for an image to appear at
the acquisition
workstation?

O

getier Q) ®
e

13.

How do you rate image
handling at the acquisition
workstation:

a. scrolling through the
image levels?

Same/
\Q orse

>

b. the processing facilities?

Better/
Same/
Worse

c. use of query/retrieve?

Better/
Same/
Worse

14.

How easy was it to use, for
tomosynthesis, the:

a. keyboard?

Better/
Same/
Worse

b. touchpad?

c. mouse?

Better/
Same/
Worse
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Same as | Excellent| Good

Dimensions

Average

Satis -
factory

Poor

Compared
with 2D

d. scrolling through the
tomosynthesis slices?

15. How do you rate the
following:

a. image quality at the
acquisition workstation
for tomosynthesis

images?

b. visibility of fine calcs on b O~
this system in Q é getter//
tomosynthesis mode? 5;\‘0 O Waon::e
h
16. What was your level of @ 6\
confidence in the system? ﬁ\ @ getter//
ame
¢
Worse
17. Were there any potential \ s\\‘
hazards with use in N Better/
tomosynthesis mode to: > O Same/
a. you? s\(‘o \fes i& Worse
o] Better/
b. the woman? @ Same/
N Worse

3

RY4
?:\Og

%,

&
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18. Any additional comments on general or imaging performance in tomosynthesis mode N\

Average| Satis - | Poor | Compared |Comments
factory with 2D

1. How easy was it to
fit'remove the Affirm stereQ

attachment to the syste@
.\

N0
@

Q
v & .
«O



Practical evaluation of Hologic 3Dimensions digital breast tomosynthesis system 2\"
Same as |Excellent| Good |Average| Satis - | Poor | Compared Commﬁ?s
Dimensions factory with 2D
@)
2. How do you rate the ease
of use of the system for . Q) \
tomosynthesis biopsy with: ,\\Q
a. needle? ) ,-;Q
'8 3
O
b. vacuum?
ISR
,IV . \‘
3. Any additional comments on tomosynthesis biopsy C)O \@

?\ &\'\Q 100
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Appendix 5: Reader questionnaire O@

NHSBSP tomosynthesis equipment evaluation form 12a: Radiologists’/Readers’ o t| \d findings
A copy of this form should be completed by each reader, once comfortable with use and o on Q qument For each
question, please tick one of the “Excellent to Poor” columns and delete from the alternat e as appropriate. Same as
Dimensions column is for questions where there has been no change, in which case s nofnee ‘ (0] f|II in other columns.
Equipment: Hologic 3Dimensions Evaluation @\re J reast Centre
Same as |Excellent Goo Avera atls- Poor Comments
Dimensions actory

A
1. How good were the operator \ Q
manual instructions for &D O
tomosynthesis? (State N/A if not @, @
applicable/not used) ’% (Q

2. How good was the application

D
training for tomosynthesis provided \\'Q &

by the supplier?

3. Have you attended any external 6 es/ No
training course for tomosynth& . 0

. S
If so, please enter Tralnm@ntre
N\

in the comments. (\XQ n\<

&

o
& @
\g Oﬁ\

b\
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.\@

xO‘

Same as |Excellent |Good |Average [Satis- [Poor k\ Comments
Dimensions factory (}@

4. How do you rate the use of the \

reporting workstation controls for \Q @

tomosynthesis? &

a. mouse/trackerball .

&
b. keyboard O\ ‘k
O
o T
c. keypad <J Q
LB

5. How do you rate the image . <§\ Q

handling tools (zoom, cine for \>

example) for tomosynthesis? & @

-

6. How do you rate the visibility and D

usability of on-screen icons for ,\Q @

tomosynthesis? ‘\
7. Did you sometimes change t g() Yes /No/

slab thickness when reviewin 0 slabs not

tomosynthesis images? \Q 6 used
8. How do you rate %i Q :>

reading/reportin?& pattern i

tomosynthes é

XC '
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.\@

Same as
Dimensions

Excellent

Good

Average

Satis-
factory

k\ Comments

How do you rate the time for an
image to appear on the screen in
tomosynthesis mode?

a. new patient selection

SN

0@

b. in-examination change

R\

ol
>

c. during a biopsy procedure

10.

How easy is it to adjust the height
and angle of the reporting monitors
to suit the user?

N

Easy / Av@?; / Di

¢

-

11.

How easy was it to navigate
between the tomosynthesis slices?

S(b

N\
Q

e / Difficult / NA

12.

How do you rate the following c
properties of the tomosynthes&&
images?
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Same as |Excellent |Good |Average [Satis- [Poor Comments

N
Dimensions factory CJ®

a. contrast

fine calcs (including shape)? <

13. How do you rate the visibility of 6\0
N

a. in tomosynthesis images ,O

<| ’e 9
b. in Intelligent 2D (synthetic) \

images @

14. How do you rate the value/quality ‘\<
of Intelligent 2D (synthetic) é\,

images?

15. How do Intelligent 2D images oo@ e / Better

compare with \\'Q
a. 2D images? @ ‘\

b. C-view images as seen ors\&ca \0% Poorer / Same / Better

Dimensions? \@ *@
O =
.gb Q(
4 @
v 104
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.\@

for tomosynthesis on NBSS?

R

Same as |Excellent |Good |Average [Satis- [Poor k\ Comments
Dimensions factory c}@
16.How do you rate the usefulness of
the mapping tool on the SecurView \
to display the slice at which the \Q
selected feature appears? (g'
17. Are tomosynthesis images Yes / No b\
acquired with curved paddles N ‘;
acceptable? O A\\
18.How easy was it to record findings Easy / Average It/ N A

19. What is your overall impression of
the quality of the tomosynthesis
images?

>

2
&

o2

20. What is your overall level of
satisfaction with using this
tomosynthesis system for

assessments?
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21. Any additional comments on general or imaging performance of the system for tomosynthesis
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Appendix 6: Manufacturer’'s comments

7.17 General comments ,\&@
In regards to comment: “it would be desirable to have a management system, so thatgo
images acquired on other systems would be visible on the 3Dimensions, whic
would be useful for biopsy, and sometimes essential”.

The Hologic Mammography systems allow to retrieve images from PAC

Retrieve function is activated. This is a setup which is to be activated a S Ie nd it is
supported by the system. It is possible to retrieve images from dlffe dor r as they
are in MG or BTO format.

This is particularly of use in assessment clinics or during bloavroce to revise prior
acquisitions.

8.14 Comparison of Intelligent 2D |mage\0

As mentioned in the report conclusions, H com hat Synthesised 2D images are
reviewed with the tomosynthesis dataset. d yo are the 2D image with the
Synthesised 2D image, the latter needéQbe rea mbination with its corresponding

tomosynthesis dataset.

9.3 Image sizes

Compression is avai or the @osynthess datasetimages, both in Jepeg Lossless and

Jpeg 2000 Losss{{@a

a_,
3
.gb' Q\Q

v
‘\

The table reported in@ 9.3r rs§to tomosynthesis images in non compressed format.
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