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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 2D imaging mode. The evaluation was
carried out between October 2017 and June 2018. @Q

The system was reliable and the quality control test results were stable and rema

within the appropriate limits throughout the evaluation. 5\
use @

The system’s performance was good and the radiographers found it e
guality was assessed as good or excellent in the majority of cases

Both standard flat paddles and curved paddles (SmartCurveTgée use Cﬁl‘
evaluation. The average mean glandular dose (MGD) calcu for o V|ews of
50-60mm thick breasts was well below the national dos erence lev RL) of
2.5mGy. However, the average MGD for the 18cm @e paddle was

1.76mGy, slightly but not significantly higher thar th Iue f 18cm x 24cm flat
1. . avera Ds were 1.99mGy and

ence is significant.

s, but they may be useful in
imensions was found suitable for use

selected cases. Using flat paddle

in 2D mode in the NHSBSP. @ \3@
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1. Introduction

1.1 Evaluation centre and timeline ’\&@
The evaluation centre is the Jarvis Breast Centre, which is a unit of the NHS Breast @Q
Screening Programme (NHSBSP). It serves the population of Surrey and North E§t)
Hampshire for women of normal screening age and also for the age extension.

centre invited over 55,000 women of screening age, between 47 and 73 |ng

the year 2016-17. Of these, more than 42,000 were screened, resulting i

2,800 recalls for further assessment. Some 1,200 biopsies were perfor uri

period. The centre meets relevant national quality standards? for br ree

meets the criteria for evaluation centres outlined in the Gwdanc s for pment
Evaluation?.

The evaluation of the Hologic 3Dimensions system, wi F@Smar@reast

Stabilisation System, took place over the period of Qctober 201 At e 2018. Both the

2D and tomosynthesis modes were under evalua nin t at the same time.
The 18cm x 24cm SmartCurve paddle was in |n O 17 and the 24cm x
29cm SmartCurve was made available i |n E ry 20

1.2 Equipment evaluated
1.2.1 X-ray set and ach|S| §ork t@@,

The 3Dimensions was insk& by%dloldgic on a loan basis for the duration of the
evaluation. Hologic toin ify the equipment and provided both technical and

applications suppc@ rthe%aluatmn period.

The mamm ap y ga omprlses of an automatically controlled C-arm with push
button ¢ or eight and angle, and a knob to adjust compression manually.
Gantr @&ﬂ ession can also be controlled by foot pedals.

D|me ns has an amorphous selenium detector, with rhodium, silver and
QIuml ers. Only the rhodium and silver filters are used for 2D operation. The pixel
? 'S|ze{ mages is 70 microns.

%& cquisition workstation (AWS) has a single 3MP 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.
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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. Hologi Imensi X-ray set
In the first few s, the tbughiscreen was found to be too sensitive, leading to

occasional imadvertent %&tion of the wrong name. The problem was resolved by
havm eer uce the sensitivity.

1; (ééddleQ

hree x rd -size compression paddles were available for use as well as specialist
paddfes tor use in assessment. All the different paddles were automatically recognised
@ Dimensions 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
paddle (8cm x 24cm) used for women with small breasts. Specialist paddles such as the
7.5cm spot magnification paddles and a 10cm magnification paddle were also used in
assessment, as required.
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18cm x 24cm and 24cm x 29cm SmartCurve paddles were in general use as well as the
flat paddles. Figure 2 shows a 24cm x 29cm SmartCurve paddle. The shape of the
18cm x 24cm is similar.

Figure 2. SmartCurve paddle, 24cm x 29cm verS|on *

1.2.3 Other accessories

A magnification table, which provided both 1 1 5 flcatlons was amongst
different accessories available for the em@ n. It mally used at 1.8x
magnification.

1.3 Objectives i

The main purpose of the t|o determlne the suitability and performance of
the equipment for use %{screenmg unit.

The detailed o j@s were foIIows
e toassesst liabili QJne equipment in a busy screening environment

o to as s@m user @ liness of the equipment
Im ity and dose against national standards

\ @ itability of the SmartCurve paddles for general usage
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2. Acceptance testing, commissioning and

performance testing
\&Q)

The 3Dimensions was installed in October 2017 in one of the imaging rooms in the @Q
Jarvis Breast Centre. It was used in place of one of the existing Hologic Selenia < ’
Dimensions systems, which was mothballed during the period of evaluation.

The installation was followed by the commissioning of the system, whic g ®

integration with the main PACS and also with a SecurView reporting wpb tioE:Q

system was integrated with NBSS at the same time. . Q
The acceptance and commissioning tests® were carried out b oca | physics
service and the physics reports are included at Appendix 1.

) foIIow‘iﬁe technical
evaluation* of the 3Dimensions by the National Coordin Centr%t Physics of
Mammography (NCCPM). The practical evaluation @ oceeﬂ@a r an interim

recommendation to progress was received. \ Q

The local medical physics team also carried routi rformance survey on the system in
February 2018. The report from this surv also i at Appendix 1.

> &
%(0@

10
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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 resulfs.g)

monitors are tested monthly. \
SN
‘ ?@ 5 C)Q
The following quantities were recorded daily during the entire ev@‘l n e(o.d)

3.1 Daily QC tests

e MAS &
¢ SNR (signal to noise ratio) O
e mean pixel value

C o
¢ CNR (contrast-to-noise ratio) \@

The results are presented in Figures 3 to 6. Me ment @gR are only required
weekly, but as the measurements were reco daily,qi( NR is shown in Figure 6.

Q>
%&}@

150

Q e—p—ata
A@\SO @ e haseline

= o remedial level

Figure 3. mAs recorded daily for 45mm of Perspex

11
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Figure 5. Mean pixel value recorded daily for 45mm of Perspex
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3.2 Weekly QC tests

The results for the following were%rdec}@/ during the entire evaluation period:
e CNR

e uniformity $

e image quality me ith bsQR AM

ase(e
They are presen@%res 9. CNR is not usually measured daily as it was in this

evaluation. @ é\o
» A
(b\@Q QT
w2 ®
s\O

%
A
%

2’3

13
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3.3 Monthly QC tests %

The results for the foIIowm recor ntth during the entire evaluation period:
e mAs for 20mm and 7 rspe

e SNR for 20mm an Pzéi

e CNR for 20mm Omm P

e mean pixel r 20 nd 70mm Perspex

They are @nted I@\es 10 to 17.
(b\’b Q@
W N
O\
b\
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4. Data on screening carried out

4.1 Clinic throughput

\&’Q

Screening clinics are held at the centre mainly for complicated cases and as extra Q
clinics to cover periods when any screening van is not available. < ’
Screening clinics were scheduled for Wednesday mornings and afternoons the \
evaluation. These were normally fully booked. Assessment clinics were kg ot

days, with additional screening clinics scheduled in as and when reqw

system under evaluation was tested daily and was available f fro

Daily QC testing of X-ray equipment in the centre is performed i %rgl

4.2 Clinical dose audit O *

Exposure details of 2D images were extracted fr the DIC Qeaders for a dose
survey of over 1,130 women. The details for e flat and the SmartCurve
paddles relate to the period February 201 uly 201 e 18cm x 24cm SmartCurve

paddle had been in use from the start EI\ valu n ctober 2017. However,
because the paddle height was incQr callbr uring the installation, the average
mean glandular dose (MGD) wa to r than intended for the earlier period
(on average 2.3mGy for MLO yiews*of 50- thlck breasts). Hologic corrected the
calibration in February 20 th d tracted after this correction was analysed
in separate batches, to fa te c on of MGDs for flat and SmartCurve paddles.

Very small breast:& aged using the small (8cm x 24cm) paddle, and MGDs for
these were no edin @yse survey.

The dos @Iator fr @\ICCPM was used to calculate average MGDs. It is based on
a mod dat %‘ued by Dance et al.® The model assumes flat surfaces at the
ttor@ reast under compression, and has not been modified to allow for
% urve les. Measurements with small Perspex blocks extending up into the
% ed re presented in the technical evaluation report for the 3Dimensions in 2D
?\ ode?! se indicate that the exposure factors and MGDs are the same for flat and
SmaitiCurve paddles, if the displayed compressed breast thicknesses (CBT) are the

. It has therefore been assumed that MGDs for breasts imaged with SmartCurve
paddles could be calculated in the same way.

The MGD for the MLO view of 50-60mm thick breasts, averaged over both flat paddles,
was 1.67mGy. This compares favourably with the national diagnostic reference level
(DRL) of 2.5mGy.

20
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Detailed results for the 4 dose surveys are presented in Appendix 2. The average
MGDs and CBTs are summarised in Tables 1 and 2 for the different paddle sizes. All
MGDs are below the national DRL.

For the 18cm x 24cm SmartCurve paddle, the average MGD for the MLO view was 5\@
1.76mGy, for 50-60mm thick breasts. While this is higher than for the 18cm x 24cm flat Q
paddle(1.69mGy), the difference is not significant (p = 0.075). @

For the 24cm x 29cm SmartCurve paddle, the average MGD for the MLO view,ef 50-
60mm thick breasts was 1.99mGy, which is about 28% higher than for the Q \

corresponding flat paddle(1.55mGy). The difference is significant (p < O.G@. Q®
7~

Paddle View Group of women Number of  Aver
images MG
Flat CcC all 1109 O
MLO all 1064 _ »
MLO CBT 50-60mm pﬂ'lQ 55
SmartCurve CC all kYEY . 48
MLO  all (&309 (b,Q 1.74 50
MLO CBT 50-60mm (\ 9 K 1.76 55

Table 1. Average values of MGD andsé‘(i@%ing @ 24cm paddles

N S
Paddle View Group@men ber of Average Average

fa ages MGD (mGy) CBT (mm)
Flat cC & ;} 459 2.14 52
MLO ’;,0 s\w 440 2.44 53
MLONCBT 5 m 60 155 55
SmartCurve @‘ all Cy - 223 2.21 61
o * 215 2.73 70
\ @) MLO T 50-60mm 45 1.99 56
Table S@erag@s of MGD and CBT using 24cm x 29cm paddles

Tﬁ\@r.all avg;e MGD , for MLO views of 50-60mm thick breasts, was 1.71mGy.

N
ing times

.3 a

@ raphers and assistant practitioners (APs) were asked to record the time taken for
e screening examination for a small set of women. Times ranged from 5 to 18
minutes, the longer times being associated with the more complex cases.

Radiography staff were also asked to comment on delays experienced within the
examination and if these could be attributed to equipment. Comments recorded with the

21
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longer times were generally for women with more complex practical issues such as
“‘wheelchair” or “positioning”.

No separate changing facilities were available, but the lower times for women with no
complicated issues show that screening clinics with 6 minute appointments are possible 5\&

with this system. Q

Figure 18 shows a histogram of timings recorded. These reflect the diversity of the clignt
base seen in the screening clinics at the centre. Q

12

10

1

Number of women
(@)
1

Figure 18. Imagi b
4.4 |mage
Durlng\t@g%uemlod an audit of image quality was undertaken by the film

readqb. cases, all of which were double read. Both CC and MLO
Vi ere ass&ssed and comments were recorded on NHSBSP Equipment Evaluation

@n 8 for @r assessment of digital image quality.

The ;}ﬂs were asked to make an estimate of the breast composition for each case
g@ he dataset collected. These cases were classified as fatty, mixed or dense.

The proportions found in the 138 cases by double reading were:
o Fatty: 13%
e Mixed: 70%
e Dense: 17%

22
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The breast density assessment is shown in Figure 19.

= dense @ C)Q

Figure 19. Readers’ estimates of breast d(&@
The audit also looked at image quallty \@s fwc and MLO views, using the

same cases as for the breast dens

The readers assessed the ov ontr S e images and rated as satisfactory
70% of the cases. They asls@q d2 |gh or very high overall contrast and the
rest as slightly low. s\

In the assessmen e suitability of image processing, the readers judged it good or
excellent in 74‘% e ca h the remaining 26% satisfactory. They considered that

it was poc@a ery f@ses with none inadequate.

Over?gggno '\@uswas found to be excellent or good in 73% of cases, with most
0 st satisfé@ctory. There were a few cases assessed as poor but none were found

Atﬁ%nade@te.
?“DiagFoss\\onom was rated as excellent or good in 73% of cases with the rest as

tory.
Figures 20 to 23 show the results from these image quality assessments.

As a follow on to reports of noise affecting images elsewhere, an additional audit was
carried out by a team of experienced radiologists. The team used a small dataset of 34

23
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women with small breasts and 12 women with breast implants to specifically assess
possible image degradation due to noise. The team concluded that none of the images
were non-diagnostic or noisy on visual inspection.

100 - Q
o

0 | ;\\QQQQN
. (\(b' O
40 - &6\ C)

. so’ g
very high high satlsfacto low @ ery low

Overall @ast OQ
’b

Figure 20. Readers’ ass tof@@'contrast

% of cases

24
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100 -

80 -

60 -

% of cases

40 -

20 -

excellent good satisfactory p 7/ inadequa
Suitability of image proc ssiog Q

Figure 21. Readers’ assessment of suitab@ma K@gssing
*
O S
100 - N @0

% of cases

é excellent good satisfactory poor inadequate
s\ Diagnostic value

Figure 22. Readers’ assessment of overall diagnostic value
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100 +

80 -

60 -

% of cases

40 -

20 -

O .
excellent good satisfactory pob/ inadegua
Diagnostic value of zogbm

Figure 23. Readers’ assessment of diagnost@qlue of ?ﬁ
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5. Data on assessment conducted

Assessments were carried out in the weekly assessment clinics by radiologists and &Q
advanced practitioners. Women recalled to the assessment clinics were imaged
according to both national and local protocols. @Q

In the assessment clinics 2D imaging with the 3Dimensions comprised additional @
and magnification views, which were used routinely for assessment of calu@? {&\

were normally carried out in tomosynthesis mode, as described in a sep
report’.

The assessment images were reviewed by the reporting team. 6\0 < ,
During the period from February 2018 to June 2018, magmfi@‘on ma*gﬁg\ were

acquired for 147 women using the 3Dimensions. The ra raphe ents on the
practicalities of using the magnification table are pr .26. The
atlons@ Iso used to review

magnification facility on the local PACS reportingwor
The magnification images were all ass% S goo %Ilty

some images. %
e’f’

27
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6. Equipment reliability

The equipment performed reliably during the entire evaluation period. There was no K®
unplanned downtime reported. Q’\,

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

;QQQQQ\
>
™ O
O

28
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7. Electrical and mechanical robustness

A record of all safety checks recommended in the evaluation guidelines was kept for the K®
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

29
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8. Radiographers’ comments and
observations &Q)

The radiographers and APs involved in the evaluation of the Hologic 3Dimensions WG@Q
all asked to record their observations on the NHSBSP Equipment Evaluation For
Because of the similarity of the 3Dimensions to the Dimensions, questions whlcE

at similar topics had an additional response option to indicate this equivalen s\
r

Radiographers initially completed the questionnaires in February 2018
was seen that their experience to date had not been enough to reﬂ )'é?
term. They therefore completed the questionnaires again in Oct

were more familiar with the system and experienced in its use thls
section have been taken mainly from the later set of respon ut so rI|er
responses have been included.

A total of 20 staff returned the first questionnaire S ; ruary. é@ ober, 16 staff

returned the second questionnaire. The main d from{@ wers and comments
made on the questionnaires are given belo& q

" O
A copy of the questionnaire is incIudeﬁa&\ppen&
8.1 Operator manual @@
A user manual was provu§®/ H% nd radiographers were asked to give it a rating
if they had used it. T the re ents qualified the operator manual as being the
same as for the Di ons, with®¥’saying that it was good and another 2 rating it as
average. The r% g5 i t respond, with 2 of them commenting that they had not
read it and 1 _saying theé ot seen it.

8.2 @I %
e respendents said that the training provided for the modality was excellent with 9
as good. One did not respond. There was one comment that sometimes

?‘a ha{d ing across the touch screen made the image jump.

e respondents found the training for the AWS excellent with another 7 rating it as
good. The remaining 2 did not respond.

8.3 Ease of use
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Most of the respondents rated this as either excellent (9) or good (6). The remaining 1
said it was the same as for the Dimensions.

8.4 Exposure times &Q
All 16 respondents said that the X-ray exposure times were acceptable. Q,\'

8.5 Exposure controls C)

All the respondents found using the foot pedal for exposures either excellenq& ®

good (2). 2 also commented that they preferred to use the foot pedal. Q
Use of the single exposure button, which is a new feature of the y ) Wm ated
as excellent by 7 and good by 9 respondents. One comment t th was of
a good size to use. O
8.6 Setting radiographic views C ’O \@
The rotation of the support arm was rated as e t (8) (6). The remaining 2
respondents found it to be the same as for t ensi

O
A total of 2 respondents found the visi or th gle the same as for the
Dimensions. The rest rated it as ex (9) od (4) with 1 saying it was average.
8.7 Setting the positio @he b upport table

the breast support with 10 ing them excellent and the remaining 6 saying they
were good. O% ente they rarely had to use it.

The respondents ff%ﬁérﬁ was g, issue with the controls for positioning the height of

8.8 H adju@ of AWS
me thght of the AWS is a new feature of this system. Most found it
Wlth |t excellent and 7 good. Of the remaining 3, one found it average
d that they did not find it a useful effect. Another one found it satisfactory
nd co nted that it was the same as before. There was also one very positive

aﬁent about it being beneficial to have variable height.
&; Angle of console surface

Another new feature of the system is that the console surface is horizontal instead of
sloping. The majority (15) found it more convenient to have the console surface
horizontal. There was one non-respondent who commented that it did not matter
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whether it was horizontal or sloping. One found it useful to put paperwork on, like a
large desk.

8.10 Use of touchpad @

S

Respondents had an opportunity to comment on using the touchpad both before and Q
after adjustment to its sensitivity. (see Section 1.2.1)

Before the adjustment, 2 found it excellent with 10 good, 2 average, and 1 po here
was 1 non-respondent. One commented that they had not encountered any@ \

After the adjustment, the ratings improved slightly with 6 finding it w Qnd
ds

2 satisfactory. There was no one saying that it was poor althoug t still
occasionally jumped.

8.11 Use of mouse

7 of the respondents preferred to use the mouse h@sa;@se Two did not

respond. One preferred it sometimes, when her rs wer, and it was more
difficult to use the touchpad.

\OQ

8.12 Range of movements

The range of movements was deﬁ mor, n adequate and was rated as
excellent(8) and good(6). One@he re nts said it was the same as for the
Dimensions and there Wa&' n-r s

8.13 Effectwenes@' brake§And locks

Most of the re&dents’f@ that the brakes worked well, rating them as excellent (6)
or good ( @otal of @he remaining respondents said they were the same as for

the D| others giving no response.
%ﬁ\g ion and paddles
?\ he ef eness of the compression system was rated as excellent (8), or good (6)

wit delng it the same as for the Dimensions. There was 1 non-respondent who
ented that it was “a bit sudden”. Another comment was that it was “quite fast”.

The visibility of the compression force from the breast support table was considered

excellent(4), good (10) and average (1) with the last 1 saying it was the same as for the
Dimensions.
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The respondents were also asked how convenient it was to use the different paddles.

The SmartCurve paddles were rated as excellent (2), good (4), average (7), satisfactory

(1) and poor (1) with the last one a non-respondent. In the earlier survey, there had

previously been several comments about how the operators’ hands were getting caught @
under the SmartCurve paddle during compression. This was before the further training 5\&
on use of SmartCurve paddles as described in Section 12. In the later survey, there wa

a comment about the SmartCurve paddles not being good for thin ‘slim’ breasts o @

large ones. G

Both the 18cm x 24cm flat paddle and the 24cm x 29cm flat paddle were {a@

excellent (10) or good (4) while 2 said they were the same as for the Dum@ nsQ@
When using the skinny (8cm x 24cm) paddle, 9 rated it as excellg\@oodcw)ﬁ)

average with 2 finding it the same as for the Dimensions. E
The respondents were asked to report how com zrtﬁe‘ igm re with the flat

8.15 Comfort level for women

paddles and the SmartCurve paddles. When usj e flat s, the system was
rated as excellent (6), good (5), and average he re 3 respondents said it
was the same as for the Dimensions. \O

stem was rated as excellent (3), good
ndents. There was a comment that it

their level of comfort 3 years previously.
ort.

(7), average (2), satisfactory (2) non-

was too subjective to ask wo to re
One reported varying co abo

8.16 Range of c S and cators

With the 18cm x 24cm SmartCur% e, the

15 of the resp ts sai @?all the expected controls were present with the last one

saylng e sam r the Dimensions. There were 2 comments about the

flnger r@t being there at the beginning.

Aﬂ spon ts thought that the controls were easy to find and use. One earlier
@rment w@hat it was difficult to find the on/off switch if you do not know it is there.

Q Witk&hse%ontrols positioned on the gantry column, 8 respondents found this excellent
g@ found it good and 1 average.

The facility for offsetting the tube head when positioning for MLO views was found to be

excellent (2), good (6), average (2) and satisfactory (1). There were 4 non-respondents.
Several said they had not used the tube offset facility, one because they were not tall
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enough. One remarked that it may be good for wheelchair clients. An additional early
comment was that it was used regularly by an operator with suspected back issues.

8.17 Choice of paddles/collimators for spot compression @

S

Of the 13 respondents, 2 thought it was excellent with 6 saying it was good. 5 said it Q
was the same as for the Dimensions. Three did not respond.

8.18 Time elapsed before the image appears on the AWS

This was rated as excellent (6) and good (6), average (1). One found it @
the Dimensions. Two did not respond. There was 1 comment that th

important (compared to a Dimensions) as it was not necessary t a&

before moving on. 6

8.19 Image handling and processing facilities a@&WS \

The image handling and processing facilities at t wer@ as excellent (7),
good (6) with 2 non-respondents. One thought i the @ for the Dimensions.
8.20 Overall image quality at the A@

The overall image quality at the % s rat cellent (8) or good (5) with the 1
rating it the same as for the Dimensjons. not respond.

8.21 Level of conﬂdet@n @

The respondents r eir Ieve confidence as excellent (10) or good (6).

8.22 Hazar& 6\
Most o@espo@k (15) said there were no hazards to either themselves when
e

ystQe expressed a concern about a potential hazard, feeling that she
mp her'head on the monitor. It was noted that the lead glass screen was quite

ow |ght be an issue when several staff were in the room for an assessment
roce he possibility of trapping a hand under the edge of the SmartCurve paddle
was entloned once.

g\he later survey, all agreed that there were no hazards to the women.

8.23 Equipment cleaning
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Most of the respondents reported that the system was easy to clean, rating it as
excellent (4) or good (8). The remaining 4 said that it was the same as for the
Dimensions.

7 respondents said that cleaning instructions were in the manual while the other 9 did 5\@
not respond. Several of the respondents said they did not know, or used the local Q
instructions instead. @

On whether the equipment cleaning met the local infection control requwemen 1 sali
yes with none saying no. The remaining 5 did not respond.

8.24 Patient and exposure data on images Q
. Q

14 of the respondents said that all the necessary patient and e (@ d

available on the images. One said it was this was the same as\far the ions, and

1 did not respond. /
8.25 Did the performance of the system Ilml@lent \@Qg\put’)

14 of the respondents said that the system d restn nt throughput, but 2 said
it did. A comment that finishing and closin exa % takes too long may be due
to the PACS being located at a site rem\?;\

8.26 Magnification % @
ate

There were 6 responden%ﬁ& se with which the magnification equipment
was attached and remove % another 4 describing it as excellent. The

remaining 6 did not r d.3c nted that it was better/easier to attach than with

the Dimensions. O 6

It was the s r the%ﬁ of use of the magnification breast support table with 3

excellen goo spondent said it was the same as for the Dimensions while

the 0 did nd. One commented that it was less clumsy to attach than for
nS|on

?&tq @Nlonal comments on SmartCurve paddles

g‘ comments from radiographers were collated, towards the end of the evaluation
period. These comments were generally not captured in the questionnaires.

Radiographers always followed the NHSBSP guidance?® on positioning the breast, but
often encountered difficulties when imaging breasts less than 50mm thick with
SmartCurve paddles. This was because they initially used them on breasts of all
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thicknesses. However, SmartCurve paddles were perceived as “great” for breasts of
compressed thickness 60-70mm or more. It was noted that habitus and the type of
breast (dense or fatty) would affect the choice of SmartCurve or flat paddle.

The difficulties often experienced with breasts less than 50mm thick were as follows. \®
Many found that extending the breast forward in the CC view, and holding it there whils tQ
compression was applied, caused their hands or wrists to be trapped by the lower

of the SmartCurve paddles. With the MLO views, supporting the breast fully until 6
compression was sufficient to hold the breast and demonstrate the inframam angle

(IMA), could also result in their wrists or hands becoming trapped. AIternq@y@
found that the inframammary fold was compromised, as they had to let g\

to get their hand out.

Towards the end of the evaluation, Hologic provided further trai u
SmartCurve paddles, as described in Section 12. The Smar e pa %/ere
thought to be most useful for selected assessment cases r r than f creenlng
The film readers reported no loss of tissue in ima uwed artCurve
paddles, but the smooth curve of the IMA was ways C shown without any
overlying or underlying tissue. It is expected m'e IM Q d always be shown
clearly.

8.28 Additional comments o @Ar asp

There were a number of com ts on of the system that were not covered in

the questionnaire, as follcs\@

e the position of the moniter on t A S could have been on the other side, which
would give the o@rs a cl’ view and better access to the panel.

installati logic Iscuss the position of the monitor with the Superintendent

The posmo&%% A ustomlsable on the Hologic system. Typically at
%Ee

Radl r to identify preferences.

%@Fea beQd the AWS is too cramped
A hx\gmped area” comment does not reflect on the 3Dimensions, but is due to the
Q ’ e Ofthe

s'{ room where it was installed.

so\ ery quick and images are awesome, much preferred for screening
e excellent equipment, really enjoy using it and image quality is fantastic
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9. Readers’ comments and observations

9.1 Reporting workstation &Q

A SecurView workstation was available for the evaluation, but was not used very muc@Q
because it was located outside the reading room, and so was less convenient to

No workstation assessment was carried out as part of this evaluation, as it was

equipment. @

The centre uses Eizo MX workstations as their main PACS reporting t|o

These were normally used by the radiologists and other film reader port
mammograms from the centre’s existing systems. They, therefon@e |ded03nt|nue
with the existing reporting facilities for the evaluation. O&

9.2 Image quality O *

The radiologists’ and film readers’ assessment (@&ge qu?b presented in Section

The assessment images were re by t @sment team, of two or three

clinicians. All images were do read.| ken in the clinic were scored overall
as good or excellent whe in rpness and overall quality of the images.
Images reviewed using th gnifg’(tl acility on the reporting workstation were also

satisfactory. O

Very few qurrgq&

N\
9 ‘Q\\GJ

9.3 Use in assessment

es w(s%entified during the evaluation.
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10. Confidentiality

The evaluation complied fully with the NHS Cancer Screening Programmes’ KQ
Confidentiality and Disclosure Policy®. Q’\,
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11. Security issues

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

\$®

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.

S
X

Access to the AWS and to the reporting workstations was similarly restrig{@
authorised users with individual passwords. @
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12. Training

The centre already had a number of Hologic systems in operational use, including &Q
Dimensions. Staff were, therefore, already familiar with many aspects of the system. Q’\,

The initial applications training was provided over a week by an applications specﬁp
from Hologic. Most members of staff had the opportunity to spend some time with
applications specialist during that period. Those who were not available in th @od \
were trained by colleagues. Advice was always available over the phon @h @
Hologic applications support team. Several additional visits were made. e
applications team to sort out issues as they arose. .\Q

ffe

Because of the issues raised with the SmartCurve paddle, HoI{@ @er

training for the radiographers which was taken up in Octobe@ 8. Thgd lographers

thought this was beneficial as a refresher. The trainin ifically cAvered use of

SmartCurve paddles with assessment women, consideri facm@h as thickness of

the breast, scarring and anxiety levels. In suitablé\casg&s the S% Curve paddle was

well received. A minimum breast thickness of 4 was ed, for radiographers
urve les.
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13. Discussion

13.1 Equipment and practical considerations &Q
beneficial. These included the exposure foot pedal and single exposure button, t

appreciated by the majority of users. Some users experienced difficulty iq. ®

of the sensitivity, the majority were satisfied and found it easy to@\

The 3Dimensions has several new ergonomic features, which most users found Q
I

AWS table, the height-adjustable AWS and movement control buttons on the g :gf'
The facility to offset the tube head, while positioning for MLO exposures, wa, %
touchpad when it was newly installed, as it was found to be very sensi% dt
wrong patient name could inadvertently be selected from the worldisQ\ r adjustrhent

or s@m
reflection of light from the touchscreen surface was an issue, but tHis w. ed to
individuals’ height and the overhead position of the room Iig, . \

Some users considered that the compression came@l fast. Wi y be in
comparison to older equipment in the centre, as NOQIC sta%@flrmed that the speed
was as normal. &

Some users reported difficulty in positi ’K@?ththe@%urve paddle, as their hand
became trapped under the outer ¢ rvéﬂ . Thi s more likely to occur with
smaller breasts. It was reported k% pad sed some discomfort at the axilla for
a few women; this may depend.on the itus. It would be best to avoid using the
SmartCurve paddle for ce%@’s very small breasts.

X

es, S
13.2 Physics testi&\and ro&e QC

Physics tests Qout.a issioning and again some months later found
equipment p@ﬁo anc satisfactory.

A larg @\er @sts were carried out routinely during the evaluation, and

exm@ resUQar presented in Section 3. These were the standard tests required in
\ SBSPyprotocol except that CNR was measured daily. The test results, taken as a

&R.Ie, that the performance of the system was consistent and satisfactory, and

remain ithin the NHSBSP limits.

XQ Dose surveys

Dose surveys for both flat and SmartCurve paddles, of both sizes, indicated that doses
were higher for SmartCurve paddles, for MLO views of 50-60mm thick breasts. For the
18cm x 24cm paddles, the difference was not significant. These results are based on
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the simplistic assumption of using the displayed CBT to calculate the MGD; however,
this assumption has been verified by physics measurements*.

13.4 Screening times @
Although there were no separate changing facilities adjacent to the room, records of Q’\'
timing showed that some women could be screened in 5 or 6 minutes (total time i @
room). Many longer times were recorded, as women normally attend for screening,in

the centre in more complex cases, such as having a disability. The timings sh d that
6 minute appointment times are achievable with this system, meeting the y ent.o \

the NHSBSP. \\o Q
- & O
13.5 Clinical assessment G\Q C)

Over 100 sets of images were assessed by the readers. Ov yappr ly 75% of
images were judged to have good or excellent image quality’ with the, reStalmost all

satisfactory. C | \Q
No evidence was found of noise in images in s@reasts&pﬁasts with implants.

13.6 Radiographers’ and readerss’o\@? OQ

The radiographers found the 3Dime %s ea se. Many practical aspects were
similar to the Dimensions, with whigh all we iliar. The newer ergonomic features

were generally appreciated.\QQ

Those who received apglications tr%'@in rated it highly. The few complaints were from
those who missed th&ning w it was delivered because they were working on

mobile vans. K&O ) 6

The radi r@ers ex @d a few concerns about the system:
e the as was too small when several staff were in the room during
e Inations

’\ e users Would have preferred the display screen to be on the other side of the
A@WS - @decision was selected at installation by the team

oc !lely their hands would be trapped under the sides of the SmartCurve

N neae

K@: uld be difficult in some cases to pull the breast forward when using the

SmartCurve paddles

After further training and more experience, the conclusion was reached that the
SmartCurve paddles were most suitable for use in selected assessment cases, rather
than for screening. Avoiding their use on thinner breasts (less than 50mm thick)
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alleviated entirely the problem of radiographers’ hands becoming trapped under the
sides of the paddles.

A minor change to the AEC software would be expected to resolve the rare occurrence @
of the mAs being too low with a SmartCurve paddle, causing a noisy image. Otherwise \
the radiologists and film readers were satisfied with all aspects of the 3Dimensions and Q

its images. C)®
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14. Conclusions and recommendations

The 3Dimensions was reliable in use for screening and assessment during the &Q
evaluation period. A few engineer visits were required but there was no downtime \
recorded. Q

Radiographers and APs found it easy to use and appreciated the new ergonom'cC)

features. However, they found some practical difficulties in using the SmartC \
paddles with breasts of thickness less than 50mm. ,‘\\ @

Image quality was assessed as good or excellent in the majority of &The Y e
MGD calculated for MLO views of 50-60mm breasts was 1.7mG belov t

national DRL of 2.5mGy. However, the MGDs for the large S rv were
slightly higher than the MGDs for the flat paddles. For this r@)n, ana\g due to some
practical difficulties encountered during their use, the S Curve dleS are most
appropriate for use in clients with breast thickness of may€ tha ﬁ

Overall the 3Dimensions in 2D mode was foun@e sui%@% general use in the

NHSBSP, when used with standard flat pa »The S@ urve paddles could be

used in selected cases. % ®<>

44



Practical evaluation of Hologic 3Dimensions digital mammography system in 2D mode

References

1. National Quality Assurance Coordinating Group for Radiography. Quality Assurance &Q
guidelines for mammography: Including radiographic quality control. (NHSBSP
Publication No 63). Sheffield: NHS Cancer Screening Programmes, 2006 @Q

2. Baxter G, Jones V, Milnes V et al. Guidance notes for equipment evaluation
imaging equipment for mammographic screening and assessment. (NHS

Equipment Report 1411). Sheffield: NHS Cancer Screening Programm §\
eI

3. Kulama E, Burch A, Castellano | et al. Commissioning and routlne of
digital mammography systems. (NHSBSP Equipment Report 0 I’SIO 3
Sheffield: NHS Cancer Screening Programmes, 2009

4. Mackenzie A, Oduko JM. Technical evaluation of Hologl imen %lgltal

mammography system in 2D mode. (NHS Breast S ing Progr e Equipment
Report). London: Public Health England, Screening gra %2018

5. Baxter G, Jones V, Milnes V, Oduko J, Phillj eIIars gnutl Z. Routine quality
control tests for full field digital mammog syste Edition (NHSBSP
Equipment Report 1303). Sheffield: N ncer ning Programmes, 2013

6. Dance DR, Young KC, van En Furt tors for the estimation of mean
glandular dose using the UK pean EA breast dosimetry protocols.

Physics in Medicine and , 2 OQ@ 4361-4372
, MgA

7. Mungutroy EHL, Odu ey RP, Martin PY, Formstone WF. Practical
evaluation of Holg 3D|me s digital breast tomosynthesis system. (NHSBSP
Equment Re ondon lic Health England, Screening Programmes, 2018

8. Borelli C KeIIyJ Vegnuti Z, Whelehan P. Guidance for breast
screeni ammo ers, 3" Edition. (NHSBSP Guidance). London: Public Health
En@@gree ogrammes, 2017

9. . rry F%n s A. Confidentiality and disclosure policy, version 4. Sheffield: NHS

r

ncer@e ning Programmes, 2011

v
‘\

45



Practical evaluation of Hologic 3Dimensions digital mammography system in 2D mode

Appendix 1 — Physics survey reports

Al.1 Commissioning Report Q,\&@
%,

O

Regional Radiation Protection Service m Q
N

St. Luke’s Wing Royal Surrey County Hospital Guildford Swrey GU2 7XX Q ;\

Tel: Q1433 408305 Fax: 01433 406742 Email: rse-tr radorotiainhs. net .

Mammeography Physics Commissioning Report — Version 2
Hologic 3Dimensions
Jarvis Breast Screening Centre — Room 3

|1 Imtroduction

A commissioning survey was carmied out on the 12* and 13® October 2017 for a Hologic
digital mammegraphy system with tomosynthesis installed in Foom 3 at the Jaras B
H-ray equipment was tested in accordance with the requrements of the lonising Ra @
WHS BSP 33, “Cuality Asswrance (ndehnes for Medical Physics Services”. Enpineching
and warmng signals provided by the employer were also chacked as part of th w‘

Commissiomng and Foutine Testing of Mammographic X-ray Sysfeh
“Commssionmg and Routine Testing of Full Field Digital hMarmmy

with MHSESP standards and the Recommended Standards for
Fay Imaging Systems (IPEM91). Tomosynthesis imaging
MWHSBSP Equipment Report 1407 “Foutine quality conigg

A pew acqusthon workstation monitor for phy uni S5MP tomosynthesis reporting
workstations were also assessed m 2 BSP pubhcation 0604 and the
reports are attached.

AC:iﬁ:alEminatiuuufﬂ:.emmm@sysm on behalf of Hologic and wall be reported

separately.
This repovt has been Mﬂf&ﬂ@mm gm ¢ information provided by Hoelogic regarding the

application of a gmms%ﬁ factor wi ing the image size tast. Changes have been highlichted
in red O

[2 Equipment £ \N© CA |
p— N4 ™ S
System IDx TOO101

Detector 8135
Tu 518-F7
i itor: Barco MDMNC-3321 (3MF) SH: 2590087637
m'km Barco MDMG-5221 (5MF) SH: 2590080575 (Left) /2590075135 (Right)
o@ﬂh ionBgbtection |
@\ it into an existng mammeography room and the room layvout has not been altered.

\ s of scattered doses were made using a ‘combe’ fomosynthesis + 2D exposure at the

& opposite the ganfry. These measurements were satisfactory and doses are not expected to exceed a
& constramnt of 0.3 mSv/anmem based on a workload of 250 patients'meek.

* A new lead screen has been installed by Hologie at the confrol console and 1s labelled appropriately (0.5
mm Pb @ 35 kV).

Page 1
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* A “Controlled Area M-Rays/Do Not Entrer” waming hght 15 fitted to the left hand side of the door mio
the mammography room from the comdor. This was found to be fimctoning comectly.

#  All emergency off buttons were tested and found to be operating satisfactory. The system 15 comrectly re-

# A pnornsk assessment will need to be camed out for the new mammography mstallation.

*  Area local mles are in place, but should be reviewed after camying out the nisk assessment.

e A fault reporting system is in place already. . Q

I 4 Eguipment Radiation Protection and Performance Z e
v

Radiation protection and performance checks gawe satisfactory results. This 1s the first system of
in the UK however results were compared with these from Helogie Dimensions systems 3
Glandular Doses (MMGDs) in both 2D and tomo modes were found to be comparable
Dimensions systems. Contrast to Neise Ratios (CHEs) in 2D mode were also found to arable
CMEs for tomo 1mages were found to be shightly lower. This may be due to an mere 1e
ﬂrmaﬂﬂmmstmhdpimdimfurmmmymsmﬁﬂumfmﬂtiﬂmm@ﬂm igare
110pm for the Dimensions system). It 15 not known what effect thes wall overall Image qua

resulis were agan comparable to those obtaimed from Dimensions It CDMAM

The detailed results are appended to this report.

|5 Conclusions and Becommendations

*

Room protection was found to be satisfactory. The inf satisfactorily in hne with

s\O& -
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Recommendaiions

A prnor nsk assessment should be

6.1 A prnior nisk assessment should be camed out.

to be set 1n both 2D and tomosyothesis modes. A
has been provided to record results.

camed out for the new equipment. >
Area local mles were on display but 6.2 Area Local Rules should be reviewed for the new * \
Local QC checks will need to be 6.3 Local QC checks should be established as soon as

survey.
(.\> \Q
ination protecals be 64Enmahmspwmdsslmﬂbe&:cum and =’
Examunanon should bod

A patient dose survey will need to be
undertaken

Sign & Date
@ The X-ray beam overlaps the laft side of
the images in contact mode by slightly
more than Smm in some cases.
Q\ Page 3
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may be up to twice those in Standard
Mode. This vanes depending on the
thickness of PMMA and at Tem (90moy

Flag | Conclusions Recommendations Local detion Taken
{where required)
y The system has an Enhanced Mode 6.7 Standard Mode is recommended as the default. Use of
feature whach can be selacted for Enhanced Mode would need fo be justified in terms of the
tomosynthesis. Thas pives an merease In | increased dose to the patient.
CHE up to 48% depending on the
PMMA thickness; bowever 1f should be @
poted that the Mean Glandular Doses

breast equivalent) the resulis for

Standard and Enhanced modes are the

SANE. ’-‘, \

The stereo hiopsy license was nat 6.8 AEC and (JAS tasts have been requested to be out]) “
O installed at the time of testing by the service engineer and results reported to Physic ) “

CHEs and MGDs are the same in Tomo
and TomoHD modes, however a C-view
synthetsc 20 image 1= generated
automatically in TomoHD mode. There
15 currently no recommended test for
assessmng mmage quality for C-view.

Meome.

Meier )
A

Flag | Conclusions Recommendations N Local Actien Taken Sign & Date
N\ {where required)

— | Both the acquisition monitor and the | None. @ (b»

pew SMP momtors were found fo be

==

Emma Bolr Mary Kelly \

Principal Physicist Lead Physicist O

18* Ocrober 2007 (Tpdared 3™ Auguse 2018) @ C)%

ﬁlmmed:mﬂcummqmmd @Tnhe 85 5000 &5 DTﬂhead:llEaed wmmm ﬂSm:fa:mlj

\\* .

f& %
e
s\O

N
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Regional Radiation Protection Service
S5t Luke's Wing  RKowal Swray County Hespital

Practical evaluation of Hologic 3Dimensions digital mammography system in 2D mode

Guildford Swrey GU2 7XY

Tel- 01453 408395 Fax: 01433 406742  Email: pre-ir radurorgnhe net

Mammegraphy Physics Commussioning Report

2D Resulrs Summary
Jarviz BSC Survey Date _12-13 October 2017 |
I.qu.iumﬂ X-ray Room 3 = Q
*oray set Halogic SDAmensions ®\'
Defecior DR Hologle N
I.S‘arrs}'!mb:l
1 Radiation Profection FaN [\
S— Criteria Ressle o) ‘Qﬂ
Feray unil z A\
Foom Protection o
ocai ries Up o date. on mspiay i
Foom Waming Lights Funcaoning v hd
Fault book A N —~1
2 Tube and Generator ( '
— DE Commments
Tube Voliage Max exror 21KV . LN —~ 4
Tube Ouiput \\} <
(HCYMASES0cm) .& [a\
28KV WFn BF Baselne set FEN o N ¥
TEkV WAG BF Baseine s= N\ v
ZERV _WRN FF Baselne N7 v
25KV WAD FE Baselne sat 1N '
Fepeataniiiy (%) Miax 5% oev e mean v
ariation with mAS (%) Ma:m'ﬂde«wem N @A ¥
| il Vale Layer (mmAj___ AN
36KV WHh $ 0487 ¥
5KV WAQ 0.531 ¥
0.26 ¥
0.09 ¥
0.03 mGyhag im e
T DE Commentz
19.5 v
1.1 v
Mo changs ¥
4 i
WIn 5 mm 45 v
1Ex24: LR: 1.00 FB: 1.00
Rafio = [.95 of specifled 24x29 LR: 1.00 FB: 1.00 v
A LL72 i 20KV WIFh il
NA LLE1 {F 2EKV WITN ¥
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4 Alipnment
AMlpsurement Criteria Eemlt OE Commenr:
X3y to Light Algnment £5mim at all edges F B L R
Z4x30 BF W [ [ 1 2 ¥
18x24 BF W -1 -2 [ 1 ¥
124 (heft shift] BF W -1 -2 [ -1 ¥
18x24 [right shift) BF W -1 -1 -2 H ¥
Mag 10 em FFW 1 -1 [ [1 o
X-ray to Detector Algn. jmmj) | 0-5mm overiap al sides F B L R
24x30 BF W 4 1 4 3 o
18x24 BF W 3 4 3 4 ¥ 1
18x24 [left shift) BF W 3 4 3 5 ¥
18x24 [right shitt) BF W 4 5 3 3 ¥
Mag 10 cm FFW 2 2 2 1 ¥
5 Detector Performance
Mesurement Criteria Resalt 0K
Delecior Response s
Al Kerma {pGy) at PV=300 o7.7 ¥ [LANS
Holse Baselines set 450 N NN ]
SHR 54.4 ¥ v
>70% Nyquist freq,
Limitirg Resalution {ipimm) e ) £.3 Ipfmm \/(\\‘
SWCTF(perp) at 1, 4,
= g . 0365 0252 0206 m \ .
SWCTF(para) at 1, 4, Basel
5.Egmm 0362 0240 0204 P g \ \
‘Spatial Discontnuity Hone Mone o~ ) B |
Image Retention Retentlon Factor < 0.3 0.02 [ { W h )
Callpar accuracy Ermor 2% M ]
Dishoriion Ay Disiortion M
Uiniformity <11% variation
6 Image Quality
AMlpsurement Criteria Commenr:
COMAM
Threshold Gold Thickness Min__Achievahle
Datall ameter 1mm 0091 D056
10.5mm 0150  0.102
0_35mm 0.352 0344
0.1mm 1.660  1.100
Tomam Easellne gty #
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T AEC Performance
Aleasurement ‘Criteria Eersmlit OE Comments
AEC Repeatablity %) 5% max dev from 16 v
AEC variation with posttion | =10% varniation In mAs 40 o @
Hologic: specification
AFC variation with density 15% MAS changg per 16% "y
& ]
Back up Timer Functioning Functioning o
24x30
CMR - variathon with PMMS. | Baselines set SE-HI‘IE CHR @
Zem 25 W Rh 9,41 o
3cm 26 W Rh .52 v
4cm 28 W Rh 775 o
4.5 cm =3 W R 7.04 .,/
5ecm 31 W Rh 7.26 v ﬁ
& cm W Ag 7.01 o S N
7 cm 34 W Ag 5.71 v
| Mag
CHR - varlation with PMMA_| Basslines sat Saltings CHR
2cm 23 W Rh 11.48
3cm 27 W Rh 9.67
4cm 3 WRh a0
45¢cm 31 W Rh 7.30
5cm 31 W Ag 6.20
&cm 34W Ag 5.05
8 Mean Glandular Dose
Aleasurement ‘Criteria Eersmlit
24x30 Vit 30% of Setings MG [m
MGD {mGYy) at thickness displayed vales and mAs Disp | Cake
2cm =1mGy ZEWRh] 55 0.53 62
3em =1_SmGy IEWRh ] BS .85
4cm <MY ZEWRN | 107 | 1.17,
4.5 om "Standand Breast” =2 GGy JWRh | 128 4 1
5cm <HTGY IWRh | 157 L 192 v
& cm =4 5MGY FAWAD] 1 \ 244 | 14 g
7em <6.5MEY E X 36 | 276 Ll v
9 Stereotactic Unit ,\. N
Aleasurement ‘Criteria | ‘ - Eezubt \ M DK Comments
Stereptactic emmor (mm) XV imm, 73 e — max 2 mm o
MED {mGy) at thickness | D [disp.)
2cm <ImGy 5 WRh o.M v
3cm <1_5mEy 26 W M 0.35 o
4cm <IMGY, ZEWR 7] 1.38 v
4.5 cm “Standand Breast” =2 2 % 155 1.73 v
5cm 31 165 221 "3
& cm Gy 1w 188 201 ,/
7cm ¥ Al 208 4.03 ¥
Comments
1. The _ﬁ;ﬂ"d &n error axcesds Smm for the left edges qf the 18x24 ceniral and left shift
Sfialds.
2 iper accuracy in both contact and magnijfication modes om both the acquizition monitor and

Aa 1 017 (Updated 3 August 2018)
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Regional Radiation Protection Service m

SE Luke’s

Wing Royal Surey Gounty Hospitsl Guildford Swmey GU2 7XX

Ted: 01483 408395 Fax: 01483 406742 Email: rec-frradprofifinhz.net

Mammography Physics Commuissioming Report

Tomosynthesis Resulrs Summary
Locafion Jarviz Breasi Screening - Room 3 Survey Date 13 October 2017
Eomi Holosic 3Dimensi
W-ray Set |Hoiogic 3Dimensions @
|oesector |FromsD 0\0
Survey Results
Aliznment \
K-y feld to & e
Teconstmcted imape {-5nomm 3 mm O vy
aliznment at chest wall r
Primary beamn mmst be MM

Prmary beam attenuation |  bHocked by detector & sﬁcmly Q
Missed tissue gt chest wall < Somm L

0.524
0560
D614
0.723
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Survey Results
Measurement I Criteria or specification Results IS:ﬁsﬁﬂm‘j‘ Comments @
Height af test object above table \
(mm)
ry F215 515
Heighs of best plane of @
focas T2 323 525 f
gy
plane — ratio of mean.
ioms of balls in X 1.00 1.00 1.00 v
and ¥ planes '\
Scaling acouracy (%) 034 047 0.43 "
FWHM perpendicualar to .
detector (vertical or Baselines sef 114 107 104 v @. C Q
plane resohrtion), mmm -
¥ plane 04mm | 003mm | 0.07 mm \
Spread |(parallel to tube ) . . i }
axxis) 06 pimels | 05 pixels | 0.4 pixels
i Y plana 000mm | 0.00mm | 0.07mm \
to tube axiz) : :
Antomatic Exposure Control (AEC Performance)
B hili Max deviation in mAs or
AEC 5SNE. from mean of =5%
Contrast to Noise Ratios (CHES)

Tmage Sige = Mx30 AEC mode = Antg Filfe

Variation with PMAMA (
2m 26 7.0
3 m 52

o g et Al 45

45cm § v.w 4.6 r
Sam Q 13 WAI 43
f cm s\ 35 WAl 30
Tam 41 WAl il

—Am Filver, Enhanced Processing = LOC Tome

% diff from
kVTF CNE Edﬂrﬁ‘ i
27T WAl 10.0 41%
29 WAl T8 +i%
32 WAl 53 0%
33 WAl .1 33% o 2
36 WAl 54 26%
41 WAl 26 -34% =
42 WAl 30 1%
v Eing artafact was prosont on fhiv imags which reeebed i 2 loaer CME thos axpecied. The arafact i ot expected to affert clinical msges.
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Survey Results
Image Quality
AEC mode = Anto Filter, Standard
Diedail digmeeter, mm Result
0.08 1.910 N
. 01 1.152
Detail detection - Comparable with other 013 D678
mmmmﬁm:m; mits of same type 016 0455
02 0357 *
025 0.268
031 0,150
04 0.151 &
05 0125
063 0.1
08
1 (
Best slice in focus (aversme): 21 N V Q
Dala
\O) -
z 100 E.. e &w Dimersions 2017
=)
]
3
B
e d
2 0w @ ¥
-l £S5
£ Q
E
E \ &
N
0.0 ¢< \,
n.0s \ \J 080
O % Detall Dlameter (mem)
1
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Survey Results
Mean Glandular Dase (MGD) &
AEC mods = Standard \
- MGD {mGy) 8 diff berween displayed Q

PMMA | Baselinesszet | kW/T/F - £ eoloulated Satigfaciory | Comments @
2 cm 26 WAL 0.08 0.94 3. 7% -
3om Drisplayed 8 WAL 1.07 108 0.5% v
4om  |velmes of MGD[™ 30 wag 140 144 3% v
5em | t=30% Py 125 193 13% v

+
5 m MHI "’II ﬁ"ml 33 WAL 220 235 6.5%
5 cm vahues WAL 330 365 T9% "
7 an WAL 457 459 0% -
AEC mode = Enhanced
Baselines set MGD (miy) % 5T
benween % dif
PMMA KVTF ) diplayed | from
Caleulated | Displayed P Siandard

Tom  |velnes of MGDI 3 gra 1.0 189 % 05% ) v
T m oot =30 ogyran 715 216 % -
4 cm dﬂ‘“l "”I ﬁ"ml 32 WAL 279 254 2% 1 d\
4.5 cm ; 33 WAL 3.56 3.75 5 % 2
5 cm 36 WAL 433 449 08%
6 cm 41 WAL 502 530 /P 45%

7 cm 2wWal 457 489 w -

tomosynthesis, however it should be
ice those m Standard mode with an average

cm- 7 oo

Reported By: E Mary Eelly 1811012017
svsicpal Physicist s\ Prinicpal Physicist
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Regional Radiation Protection Service

St Luke’s Wing Royal Sumrey Coundy Hospifal Guildford Swrey GLUZ 7XX @
Tel: 01483 408335 Fax: 01483 406742 Email: rec-fr-radprot@nhe net &

Mammography Image Display Commissioning Report @Q
Jarvis Breast Screening Centre - Room 3 C)
October 2007

= SN

A commissioning survey of the acquisition monitor for the mammography unit located in Room 3 at Q
Breast Screening Centre was undertaken on 13th October 2017. The monitor was tested against a

given in the NHSBSF Report 0804, Commissioning and Routine Testing of Full Field Digital py O
Systems. Tolerances for secondary monitors are less sirict than for primary monitors which

the remedial levels given balow.

= T

_ _ V4
Type Acquisition Monitor h
Location Room 3
Make & Model Barco MD-3321 & \v’— Q

Pixels WP
Serial No. 2500087807
Test Pattern
Type | SMPFTE
3. Survey results N
AN
- Comment
>
Phiysical parameter L 6&51“5 OK? o
General condition of unit i € /%" satistactory v
100% White 587 ¥
Luminance % Black 1.0 0.4 v
{odim?) . :
i <100 Q\ 1202 v
Max % diff from
G50R + 6.3 v
greyscale
i 55 v
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Al.2 Routine Physics Report

Regional Radiation Protection Service !F.ZZE ,\&Q

St. Luke’s Wing Royal Surrey County Hospital Guildford Swrey GU2 7XX
Tel- 01433 408305 Fax: 01483 406742 Email- gzogr radpronginh net @

Mammography Physics Roufine Survey Report
Hologic Selenia 3 Dimensions with Tomosynthesiz
Jarvis Breast Screening Centye

|1 Introduction

A routine rachation protection and performance survey of the Hologic 3Dhmensions digital mamn
eqmpumnthsnndﬂhlmmﬂu lnge]xmaryzllﬂ Th}i.'.myeqmnmiwasl:ﬁtedm apchrdag

Assurance Guidelmes for Medical Physics Services’. Engineening controls, safety featurespa
provided by the emplover were also checked as part of the survey.

and Eoutine Testmg of Mammographic X-ray Systems” and NHSBSP pubh 504 “Co
Routme Testing of Full Fisld Dhgital Mammography Systems™. hh"—@ ompared, Wi
mmmmmﬂsmmmmm%m@

Systems (IPEMZ1).

The swvey mcluded performance testing of the tomosynthesis

WHSBSP Equipment Report 1407: Routine quality i:m:iml@
2015).

[2 Equipment X" .\\.)' |

Mammography Umnit:
Systern ID: SDMIED

|3 Culdummsnllﬂmnnnm.dahms |
Detailed results are given i the exceed remedial crtenia these are reflacted in
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Tomesymihesis Mode \
. ] Local Aetion T i
Recommendations N
Flag | Conclusions — )
Mone, satsfactory MHone V

Conclusions Recommendations @& Sign & Date

1. The mawmmum compression force was measwred to be 'I'llesermmengma&rd}mldbeashdtu

shightly greater than 20 kg. the maxmum compression force to be A
15-20ks. 7~ PN

2. The x-ray field was found to overlap the imaged area by | None. U \\ P J
shightly more than 5 mm for some fields. This will have no

sigmficant mmpact on image quality, patient dose or \ Q
radiztion safety and therefore no acton 1s required. '

3. The ¥-rav tube cutput and AEC post exposure mfs
values were found to have decreased from baseline values,
bowever Mean Glandular Doses (MGDs) remam wathm
+25% of the baseline value and no sipnificant reduction
mage quality was observed.

4. For 7 con PMMA | the vanation between displayed and
calenlated MGD was found to be shghily cutside the + 30%
remedial liomt.

iThapcrstupmmAsﬁmsu:dEAEthnl'
steres mode were found to be comparzble to
wvalues. Resnlts are shown in table 1.

€0 EJOE
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Table I. Stereo AEC Test Results @

Baseline results October 2017 February 2018
FMMA (em) | CBT (em) | kW / Target-Filter | mfs | CBT (em) | kV/ TargetFilter | mfs Q
2 22 25WEh &1 23 25WEh 60 @
45 53 29WEh 155 53 29WEh 156 < ’
7 2.0 MWAs 208 2.0 MWAg 204
Rebecca Hammond Tom Jupp . Q \

23" February 2018 @
*
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Regional Radiation Protection Service

S Lukes Wing Royal Surey Coumly Hosptal Giltiorg ey GLIZ 7AX
Tal: 0714503 408385 Fax: 01453406747 Emalrsc-frragmotns.nat

NHS

Mammeography Roufine Performance Report
Results Summary
Location  Jarwis BSC Survey Date 19/02/2018
A-ray Room 3
[Equipment
M-ty Set Hologic I0Imensons ¢ Q
Dietactor DR \\’
Hologic IDImEnsions
=madl Fleld Dighal  |n/a néa Ob <
“‘ VA W
L'ian.r Results
1 Radiation Protection JR Q
Measarement Criteria Bazeline Eezult OJ‘ OE
X3y unit A =] AN
Room Probection v ) Ty,
Local Rules Up io date, on display o~ )
[Fioom Waming Lights Funclioning | S ﬂ®ﬁ
? Tube and Generator \ Q
Measerement ‘Criteria Bazeline 0K Comments
Tube Voitage [KV) Max emor £1KV P NS A
Tube Ouwipl (PG MASESOCM e ( \N” P\
2EKV Moo BF | =120 + 70% of baselne [ G I L1 NA
2EKV MaoRn BF A L] Ni&
28KV RhRh BF N (X‘ - || NA
25KV WRh BF N LJ&7 ~ N [ |=al
ZEKV WiAQ BF Wj==) 8039 N 79 b
28KV Moo FF N A L1 HA
ZEKW WRh FF ~ | A 51 bl
Output Rate (MoMo) =7 Enqw \N'() O NA
Focal Spot (mm) N
BF Mo | 150% I 0.3 L1 HIA
BF Rh | NA
BF W 0.28 o)
FF M hd [ § Homiral FF o1 || NA
FF > I L1 HA
w) o change from baseline | A
Baseline Result 0K | Comments
N ‘. —— 2 (b M5 L1 1
N S Maximupf ermpr g 20 b
. J©  charegier 30s|  Shouid b2 no change | =]
E {mmy =5 mm at 100 N 40 bl
Within 5 mm [
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4 Alignment

Measmrement Creteria Baseline Eesuli OE Comments
¥-ray o Light Allgnment (mm) | =5mm at all eoges F B L =]

1Bx24R BF W 1 4 3 i

1824l BF W 1 3 1 A

24530 BF W e

18x24 BF W i 3 0 o

Mag FF W 0 -1 0 -
i@y 1o Detecior Allgnment | -5mm overiap all sides F B L R =] 2

1Bx24R BF W 2 4 4 2

1824l BF W 2 3 B 5

24530 BF W 5 0 4 0

1824 BF W 2 4 5 3

Mag FF W 1 3 2z 1 .
5 Detector Performance

Meaarement Criteria ‘Baceline
Detector Response
v Kizrma (3] st PY= 300 20% change fm baselng 9774

Moise| 10% change fm baselne 453
SNR| 10% change frm baselne 5443

Limiting Resoiution (in/mm) <75% of basaline 63

SWCTF[perp) at ipmm,

10% change fm baseline

0365 0252 D206

dip'mim, B0% Myguist
mm@m 10% change frm basedne | 0362 0.249 0204
Spatial Discontinuity Hone
Image Retention Feetention factor <0.3
Uniformity <10% vanation
mmﬂ@
N
P\
6 Image Quality
Adeasuremest ‘Criteria DE Comments
COMAM
Threshakd goid thicknees (jam) Min
Detall Dlameter 2mm
imm| 0091 b
05smm|  0.150 ; . =)
0.25mem| 0. P [ 0.20 A
. 0.3 bl
1 |nm
Unchanged =]
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7 AEC Performance
Meazurement Criteria Bazeline Eerult OE Comment:
[AEC Repeatabillty (%) 5% max dew fom mean 25 )
Eack up Timer Funclioning mAs BF: FF: | @
- QY
CNR - variation with PMMA | 10% change frm basaline | Sefiings CNR | Selings CNR [
2 om| 25 W Rh 941 [25 W Rh 945
3 cm| 2 W _Rh B52 [2%6 W Rh B.28 @
4 cm| 28 W Rh 776 [28 W Rh 7.36
45 cm 73 W Rh 724 [29 W Rh 727
5 cm| 3 _W_Rh 726 |31 W _Rh 726
& cm| 3 W Ag 7O [31 W Ag 7.05
Tom 2 W Ag 571 |2 W Ag 570 \
O\
[Mag \\
CNR - variation with PMMA | 10% change frm baseline | Sefiings CNR | Selings CHR [ < 3
2 cm| 25 W Rh 1148 [25 W Rn 10.59 [ @ il
3 cm 27 W _Fh oET h O/
4cm 3 W _FRh 602 [30 W Rh EH RN Py
35 cm 3 W Rh 7.30 N
Som 31 W Rh 620 [ ¢ }‘ «
& cm| 3 W _Ag 506 [34 W _Ag 4
\ ( n
A J
|8 Mean Glandular Dose P L N\
24x30 [ NI o~
MED (mGy) at thickness 25% change Tn baseline | Settings MED W MED N]d
2om| <ImGy & W _Rh 062 25 N\l
Fam| <1.5mGy 3 W Rn 0.56 W Fn a) M
dom| <IMGY 2 W _Rh 4 W Rh =)
*Standard breast™ 4. Scm| <2 SmGy X W Rh 1 W Rh 4 W
Scm| =3mGEy MW Rh HW G, 170l M
= <4 5y H W 244 W N
Tom| <6.5MGY MW 21 a4 =) =2 [ 3

_ 28

1 The mazimum compression ToMma was measured b wgml.a@\

2 The x-ay fieid was found o overap mim for some fleids.

3 For 7 cm PMMA, the vanaton xnymm%am G0 was Tound o be slightly outside the + 30% remedial limit.
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Appendix 2: Clinical breast dose survey

A2.1 Dose survey for 18cm x 24cm flat paddle &Q

NHSBSP Breast Dose Survey C)®
T - —

Survey Mo: [ 406]

Cantre: [Janis Braas! Centra
et of frst sxam: PYTZ0TE | \
Denie of l=st exam: [1307/2018 MGD to standard beeast
m-ﬂaﬁm auty manual kv: g PMMA fickness: [iEmm | ¢ Q
Model: 2 Dimensions SUtVAEC setting: MGD mAS: \\
Local ld:[small Fiat KV set: A
Wnagaltagion: fixed rget: [ MEo: @'
KWV moae:|zuta —— & .
‘standard k':
Rousine/age trial:|routine screening \

2 3 4 5§ 687 8 89
MCD{mGy)

10

nzlualuﬁlualnl\'

of X-ray faciors seleced
Anoda  Riter KW s

o
ERENE
o o e o
o
ol i ma
[ E
W [m [® [
[w llei [e=
EaEae
[ [ [
L
[ [
Eal e
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A2.2 Dose survey for 24cm x 29cm flat paddle

NHSBSP Breast Dose Survey
4

survey No: [ 307 - — R

Cemgre: |Jards Breasi Cenira
Dage of first exam: 217022018
Denie of Iest exam: (13072018 MGD 0 standard e ast
X-ray make|Hologic aut/ manusl kV: @
Mogel: [20imensions SUAEC seting: .
Local Id:}arge Flat :
Instaliation: {ieg
kY mode:|suta
‘standand k' :
Routine/age trial: routine screening
?.
[
5
44
MGD{mGy)
1
2 ]
14
[1] r r r r r 1
o 20 a0 60 B0 100 120
breast thickness (mm)
<
Count of Images
wiew manfms Exralims
[cc | 2= E] %
[0 [ 2 [ 1 é IAuI:]1I1I:I1
[ | W | A0 |:ra | &4
Average doses for maln Images
W [ A |:n [
[w [ A |35 [
B ERE
ENERENE
I W IFth Iiﬁ I B
Jw Jm J= J3
I W IFth I 28 I 56
I W IFth I an I g2
I W IFI:h I A I14'9
I W IFth I az IEII
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A2.3 Dose survey for 18cm x 24cm SmartCurve paddle

NHSBSP Breast Dose Survey
B omomea: B 3Q
Dase of first exam: 21022018
Dexie of last exam: 1270772018 MGD o standard breast Q
X-ray Hologic aupo manual kV: PMMA thickness: [£5mm

Model: [20imensions

AUHAEC satHing:

Local ld:[zmall Curva

EY et

Instaliation: {ieg

tanget:

KW mode: (Ut

standand Ky :

Routine/age trial:|routine screening

——

W

MCD{mGy)

= - =] ) - en -] =]

Count of Images

breast thickness (mm)

view  manfims  Exralims mms
[cc [ aa [ =2 ENE
[oe" [ am [ 7 ITITIQ_
w s [z [
W [m [ [
AL el
Al
| w |[&n |T|1n1
[w [Fn ITIM
[w [m 31 [5
[w [m 2= [
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A2.4 Dose survey for 24cm x 29cm SmartCurve paddle

NHSBSP Breast Dose Survey %
— Tomomos: ] \'&

Centre: [Jards Breas! Cenra
Date of first exam: FU0ZE01E
Deie of last exam: (13072018 MGD 0 standard beast Q
X-ray Hoogic Bube/manual kv: % PMIMA thickness: [+Emm @
Model: [20imensions aubAEC setting: MGD mAs:
Loecal id: | arge Curve KV set: : :J
Instaliation: {ieg target: W
KV mode:[zuto fer- [
Stanard k'
Aougine/age trial:|routine screening

° = & @ s 10
breast thickness (mm)

Count of Images
view  manfims Exirafims

w A [ [=
W [ A lTlm
R
[ A ITla
EAEAE
IFI:nIz?IZ
I ENE
ENERE
[ Rn ITIH
[Fn [31 [ea

[ Rn ITITQ

E| E| £ £ = 2 F =

67



Practical evaluation of Hologic 3Dimensions digital mammography system in 2D mode

Appendix 3: Fault reports requiring
engineer visit

,\&Q)

fo )
Date Fault Solution C)U
21/11/2017 Smudgy top and bottom line on Engin % \
tomosynthesis images Adijl &Ie
@% colli r blade
AN
05/12/2017 Grinding noise on compression b\ nginee [
,O& @ssion motor.
O \\CE:over was fastened
C) \Q ngineer cleared
AN éQ
03/01/2018 Following power out [bﬁge ta{é' Image repeated on
poor quality % q another system. Apps
;\30 O specialist looked at
@, @ image on site. Checked
% @ defaults had not reset.
@ Paddle and
@ compression not
5\\9 @ registering.
&
17/01/2018 Column off — no

no n pressing button

CC’E cOmpleted. 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 y
the paddle taghment

at 4cm rlappln
fields
fuI

31/05/2018

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

display ROI on uniformity images é

>

6\.

NII r Mlon of the

Sys d completed
QA. System
ioning normally -

*OK to use.
AN
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%,
Appendix 4: Radiographers’ questionnaire O N
NHSBSP 2D equipment evaluation form 6: Radiographers’ observations and f@% Q §

A copy of this form should be completed by each operator, once comfortable with us he equipment.
For each question, please tick one of the “Excellent to Poor” columns, and/or delete f@ es (Yes/No, Better/'Same/Worse
een

e alt
etc.) as appropriate. “Same as Dimensions” column is for questions where there r@ r@ge in which case, there is no need

to fill in other columns.
Equipment: Hologic 3Dimensions E@I)g o@ Jarvis Breast Centre
Name: Q
Same as  |Excellent @ @ e|Satis- |Poor Comments
. . ‘ O

Dimensions N factory

1. How good was the operator’s eu' O\
manual? Q b’
2. How good was the clinical ’\; - Q

applications training provided by &
supplier:

| Nl 4
a. modality? @ \\
b. acquisition workstati $

/
>
X

?\ K&Q 70
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Same as |Excellent (Good |Average|Satis- [Poor
Dimensions factory
How do you rate the system’s ease Qv
of use? . Q ®
Were the X-ray exposure times Yes/No . :é' éifno
acceptable? b\c (: ’
é \e '
> "
5. How convenient was it for making O *
the exposures with () \Q
a. foot pedal? q@\' ‘ng
b. single button? N | \ Q
&) &\O
N7\ |

6. Setting for radiographic views:

6.1 How do you rate the rotation of
the support arm?

6.2 How do you rate the visibility

of the set angle?
P . &

7. How do you rate the facility 6\
positioning the height of th\ ast *
support table? \{\

Q ‘

L

9
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Same as

Dimensions

Excellent

Good

Average |Satis-

factory

Poor

A
X

How useful was the height of
adjustment of the acquisition work
station/console?

Was it more convenient to have the
console surface horizontal (rather
than sloping)

Yes/No

P4

S
\b ‘

10.

How convenient was the use of the
touchpad?

a. initially

b. after adjustment to make less
sensitive

S
&

<§?>

11.

Did you prefer to use the mouse?

(N
\v

%,

12.

How adequate was the range of
movements offered by the system?

&

13.

Effectiveness of brakes/lo{@

How well did the brakegwérk? Q\<§

(was there any b or
movement, for e

A %,

e)
v &
s\O
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Same as

Dimensions

Excellent

Good

Average

Satis-
factory

Poor

14. Compression

14.1 How effective was the
compression system?

14.2 Visibility of compression force
from breast support table?

14.3 How convenient were the
paddles in use:

a. SmartCurve

b. flat (18 x 24)

c. flat (24 x 30)

d. skinny

()
O\

o~

S
S

O~ |
oA
Vo

15.

How comfortable was the system
for women with: K
a. flat paddle? s\

b. SmartCurve paddleé Q

Enter any informative comments made by
women

?ﬁz’ P
S
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<

AN
3

16.3 How useful were the controls
on the gantry column?

16.4 How useful is the facility for
offsetting the tube head for MLO
views?

Same as |Excellent (Good |Average|Satis- [Poor Com
Dimensions factory C)

16. Range of controls and indicators: CS@H i “0\
16.1 Were all the expected Yes/No ’\Q @
controls present? (5\ _.Q

A“C‘\ V A W
16.2 Were they easy to find and Yes/No \
use? K %
OMAN
/ I\

<é;
@)

17.

How do you rate the choice of
paddles/ collimators supplied for
spot compression?

&

N

1

18.

How do you rate the time for an
image to appear at the acquisi%

workstation?
9
A\

O
.\0

*‘b
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Same as

Dimensions

Excellent

Good

Average

Satis-
factory

Poor

N
g

19.

How do you rate the image
handling and processing facilities
at the acquisition workstation?

20.

How would you rate the overall
image quality at the acquisition
workstation?

‘ :
&
§

@

21.

What was your level of confidence
in good results from the machine?

22.

Were there any potentially
hazardous areas accessible to:

a. you?

b. the woman?

\@
Equipment cleaning

&

Explain if yes

\ )
. s

23.

23.1 Ease %\%nmg%
machine?

&

’

‘?s

75




Practical evaluation of Hologic 3Dimensions digital mammography system in 2D mode

Same as |Excellent (Good |Average|Satis- [Poor Comn@@'
Dimensions factory

Yes/No (b \
23.2 Were there instructions in X Q

the manual? ’\}

>

_ Yes/No \Q
23.3 _Does this meet t'he local Kb s

Infection Control requirements? o

,e \
24. Was all necessary patient and Q%'
exposure data available on the Yes/No \ Q
images? @' KQ}

AN
25 Did the system performance limit \() 4 If no, explain (for example, wait between
p

. exposures too long)
patient throughput? é @ @

26. Any additional comments on general or n@g perf@}ce

é‘b \(\\Q



Practical evaluation of Hologic 3Dimensions digital mammography system in 2D mode

Magnification

Same as

Dimensions

Excellent

Good

Average

Satis-
factory

1. Rate the ease with which the
magnification equipment may be
attached and removed with the
push button system.

. Q.
SO0

4

2. Rate the ease of use of the
magnification breast support table

SIS

o

7
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Appendix 5: Manufacturer's comments

A5.1 SmartCurve™ Breast Stabilization System ’\&Q
A5.1.1 Practical Considerations @Q

Hologic appreciates the feedback on the use of the SmartCurve™ Breast Stahjization

System. We are pleased that the images were found to be clinically accept b%

regards to the comments about the practical difficulties with the system

may be better suitable for use in lower throughput screening C|InICS se t EQ

paddles may not be suitable for all breast sizes and types. More

from Hologic on positioning in the future might help with the sll@dlflc

wit nventional

ven ease comfort

technique which is required when using the system in comp
flat paddle. For the majority of women, the system has bee

during the mammography procedure?. C)

Another comment was made regarding the fact t
SmartCurve Breast Stabilization System unc
has provided proper positioning guidanc:e [
instructions on how to roll the humeral

These instructions will be included j
A5.1.2 Radiation Dose é

The results in this report Qﬁg ed gﬁses with the SmartCurve Breast Stabilization

some m found the small

ble i O position. Hologic
onse %se comments (specifically
ar @o positioning the breast).

rw.
atio ing.

System when using t gerp The dose values recorded differ slightly from our
experience. The a vaIL%e r the population studied by Hologic and the
NCCPM team enyc n using the 18x24 standard paddle and the 18x24

SmartCurve e bu% larger SmartCurve system the Jarvis team recorded
doses we\ hlghﬂ the flat paddle, whereas for Hologic this increase was 3%.

@ glc aI trial, the same women were compressed with both flat and
u

rve_padulles, using the same radiographer!. Doses were similar and the
Q{@s are given in Table 1. The doses reported are averaged over all breast

rde
?ﬁlzes clients were representative of asymptomatic women presenting for screening
in thQJS

e 1: Doses recorded in US clinical trial

Mean glandular dose (mGy) Dose Ratio
Paddle size Flat Paddle SmartCurve SmartCurve/Flat
18x24 1.58 1.58 1.00
24x29 2.16 2.23 1.03
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A5.2 Compression

4

A5.2.1 Practical Considerations \

\

Some users commented that the compression on the 3Dimensions™ Mammogra%@
System came down “quite fast”. In response to this it is possible to modify the pre-feiCe
value and release height in the system. This does not change the speed of th §

compression however starting the compression with the paddle adjuste% r
position might change the perception of the compression speed. This i% thinQ
Hologic covers during applications training. . Q ‘ ,

0119 Rev 001. July
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