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Executive summary

A focused practical evaluation of the Philips MicroDose S| was undertaken at the @
Breast Care Unit in Addenbrooke’s Hospital, Cambridge. As the Sl is similar to the ’\&
older MicroDose L30 model, which is already in use in many screening centres, a fU”@Q
practical evaluation was not deemed necessary. C)

The equipment performed as well as the L30. It was easy to use, and was reli \
during the evaluation period, although the duration was not long enough )@
yt

ray tube life. The high collimator used for larger women was easy to ¢ lQ

more experienced operators. . Q
Doses are comparable with those of L30, although with larger @s th @y be a
design issue where a maximum level is reached when the hen %ses with
thickness. O/
Image quality was found in most cases to be satisf@ or go@u some excellent),
and similar to or better than that of another system which h ge quality within
acceptable limits for screening. Q &

O o
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1. Introduction

1.1 Evaluation centre and timeline ’\@
The Philips MicroDose Sl was installed in April 2013 in an X-ray room in the Cambrid Q
Breast Unit, primarily for research into the dual-energy detector. As the Sl has a f@@
marking and the operators were already experienced in screening mammography

was also used for routine clinical symptomatic use.

The evaluation took place between April and November 2013. A “focus \/alan ;
provides information relevant to its potential use in the NHS Breast g)
Programme (NHSBSP). A full practical evaluation was thought t \ necéss

because the MicroDose Sl is essentially similar to the MicroD N use in
many screening centres. The approach set out in the evalu&wde was broadly
followed for this focused evaluation.

o %
1.2 Equipment evaluated C) QQ

e SI [ ﬁ@pgraded model similar to
nd th isition workstation of the Sl

Previously known as the L50, the Philips Mic
the MicroDose L30. The mammography,s
are virtually identical in design and ope h model, but with a L50 detector
instead. The layout of the acquisiti @-kstati n&monitor display is the same as for
the L30, comprising a computer,%:ard ypad, with an emergency stop button
and exposure control as stan

upper and lower han@uon co and foot controls, face shield, collimator and
detector. The com lon paddles’included are the high edge compression paddle, a
small compres%? ddle g% standard low edge paddle. The high edge paddle is
recommended for use Yﬂ efault paddle, to minimise the risk of trapping the nipple
of the oth ast b the paddle edge and the collimator. Additional spot
comp n pﬁ% atrix and window compression paddles are also available.

rison with MicroDose L30

foot switch is available as an option
The mammography stan&@prisg;&anuany or automatically operated C-arm with

ne difference of the Sl from the L30 is the availability of a “high” collimator,
whicli has been provided for imaging breasts of up to 120mm compressed thickness.
@ w” collimator can only be used for imaging breasts up to 100mm compressed
hiekness. Changing the collimator is easy and takes less than one minute, but it
requires careful handling. There are clear illustrated instructions for this operation from
the manufacturer. When the Sl is used for thicker breasts, a warning sign, which can be
overridden, appears on the acquisition monitor informing the operator that the high
collimator should be used. Use of the high collimator in this evaluation was only limited

6
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to testing, as there were no women for which it was needed during the evaluation
period.

The manufacturer states that the scan time, for the same breast thickness, is the same
for both the high collimator and the low collimator. However, the scan time was not &@
measured during this evaluation. The manufacturer also states that the image quality is \
the same for both collimators (as measured with a CDMAM, 0.1mm detalil), but the @Q
NHSBSP technical evaluation? found that image quality was better with the high

collimator, for which the automatic exposure control (AEC) selected a 10% higher

The slits are slightly wider for the high collimator, resulting in a somewhat w

spatial resolution. This is compensated for by the 10% dose increase. 5\\ @

The L50 detector in the Sl is physically the same as the L30 detegt the
different electronics system which enables spectral (dual- energy |ng er,

this type of imaging was not included in the evaluation.

The Sl acquisition workstation was unchanged from the vwork part from a
new icon for the selection of the high collimator use er Q@ The workstation
was running on software version 9.0.

Cooling requirements for the Sl are exactl as % L30 The manufacturer
recommends maintaining a stable envrrqn f ab C both in the room and the
cabinet.

1.4 Objectives %(b.

The primary focus of the \@ etermine the performance and usability of
the Philips MicroDose SI its suftabiity for use in mammographic screening.

The detailed objecti ere as @WS

e toreport or’é readé ws of image quality

)& the I aspects of use and report on the operators’ views and

4@0 C on similarities to, and differences from, the MicroDose L30

Y

E o &gssess the performance and reliability of the equipment

e to report on radiation dose to the breast for the women imaged during the evaluation
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2. Acceptance testing, commissioning and

performance testing
\&Q)

The installation of the Sl in April 2013 included integration with the local PACS. The @Q
acceptance testing and commissioning® were carried out by the local physics seryice,
the East Anglian Regional Radiation Protection Service, based at Addenbrooke’s

Hospital. The tests included measurement of dose and image quality. Qq s\
*

The physics report for the acceptance tests is included at Appendix 1. XS o)
physics report shows a decrease in dose at the greater thicknessess(s ar&) atin

the clinical dose audit (Section 4.1). &6\

Near the end of the seven-month evaluation period, further@orman&{isting was

carried out. The results were satisfactory, but are not. c@ed in thisfocused
evaluation.
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3. Routine quality control

Routine quality control (QC) tests, as described in the NHSBSP guidelines* were carried ou{@
using blocks of polymethyl methacrylate (PMMA). The results for mAs and contrast-to-noj

ratio (CNR), as measured daily for 4.5cm PMMA blocks, are shown in Figures 1 and

examples for this focused evaluation. All the measurements are well within the re |m|ts

All the recommended daily, weekly and monthly tests were carried out, with s ctor .
Occasionally, CNR decreased to below the tolerance limits, but when the.t ﬁ%d
either on the same or the next day, the results were back in line with ex

AEC testing included the use of 8cm PMMA, in addition to the 2, 4 ickhesses
normally used. This was recommended by the local physicist, to et a@ high collimator
was tested.

O

baseline

O e = remedial level

20 Q
18 | O

N\

>

g@e 1. mAs recorded daily for 4.5cm of PMMA
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4. Data on imaging carried out

4.1 Clinical dose audit

<
\

Exposure details for images taken during the first 100 standard examinations using Q
were acquired for a clinical dose audit. These were entered, along with local equigme
performance data, into the appropriate dose calculator version 2.3 from the Nation
ordinating Centre for the Physics of Mammography (NCCPM). This calculat @ at
published by Dance et al.> For doses to thicker breasts, every exammaﬂ@ @
compressed breast thickness of 80mm or more acquired between Aprl

2013 was added to the data set. The final data set therefore mclud fro 14
women’s examinations. 6

Figure 3 shows the results of the dose survey and mcludes oses %red by the
local physicist to equivalent thicknesses of PMMA. The e of th and lower
dose groupings of points, for large thicknesses, is udclear’Mor d results of the
dose survey are presented in Appendix 2, togeth resul the MicroDose L30
for comparison. The results are broadly similar. aver n glandular dose
(MGD) and compressed breast thickness (C re su Ised in Table 1.

<
Table 1. Average values of MGD and}& or dj t components of exposure
View Group of Womis (0. AveradeWGD (mGy)  Average CBT (mm)

cC all N ~ 0.86 60

MLO ’\\,Q\ @ 0.90 63
MLO @\50-6&6\ 0.75 55

\U °.)
The aver§g fort LO view, for 50—-60mm thick breasts, compares favourably

with b tlg@?gnostlc reference level (DRL) of 3.5mGy® and the local DRL of
1.3m

?\ theregmere no clinical exposures made during the evaluation period with the high

q&@ effect on dose could not be audited. However, local tests with PMMA,

?‘and e teChnical evaluation,? suggest that there would be an approximate 10%
ése in dose when using it.

On the whole, the MGDs measured for the MicroDose Sl are similar to those recorded
for MicroDose L30s in current use within the NHSBSP. The locally audited average
MGD for the MLO view of 50-60mm thick breasts on the L30 at this centre was
0.74mGy as shown in Appendix 2.

11
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@ Clinical exposures

M Simulated exposures @

1.8 -

1.6 -

1.4 -

1.0 -

MGD (mGy)

0.8 -

0.6 -

0.4 -

0 20 % @ 80 100 120
@np ess dp& t thickness (mm)

Figure 3. Results of dos’m&ve@ hysics measurements of dose to breasts
simulated by block MMA O

e,
4.2 Thr(@mt 6\C)
It was \ossi a screening clinic, however, the centre regularly runs post-
ar\n low- nd increased risk clinics on a Friday afternoon. These women have

c I
Q ih?uf@m intments and no difficulties were reported with throughput. There were

Y~ |
v@

4.3 Assessment of image quality

N

ech
0_tifnings were measured but a subjective comment on timing is included in Section

Ideally, both MicroDose L30 and Sl images would be compared for this evaluation.
However, because no women had been imaged on both systems, a comparison was

12
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made with images acquired on another major manufacturer’s system. Although taken
for symptomatic patients, these images were of a quality standard acceptable for
screening.

A total of 31 consecutive patients, imaged with the Philips MicroDose SI, were selected &@
for an image review. These patients had attended post-cancer follow-up examinations. \
The prior images were their most recent ones and had been acquired over a period 0 Q

up to thirteen months previously.

The current and prior images were reviewed side by side on the standard GE % \
t tt@ >

workstation, with 5 megapixel monitors, within the normal reporting envir; @

centre. Two consultant radiologists, a consultant radiographer and a re

radiographer rated the images independently, on a five-point scalg.@maggf? as
rated on a scale of -2, -1, 0, +1, +2, where -2 meant MicroDose as ges Werg Worse
than the priors, and +2 meant they were better. Radiographic ;Qe ni ness,
contrast (perception) and overall diagnostic quality were co d Nx mpt was
made to randomise case order. Since each of the 31 wogﬂ’s ima was assessed by
four readers, a total of 124 judgements were made. [ heyf€sult sented as

percentages in Figures 4 to 7. QQ\ &@Q
RN
100 | ’\\ >
9 - @ @
: @% S
70 - ’\\,Q $\®
60 - @ Q)

‘\&O é\O%
S

N
o
Il

% of reader classifications
(6]
o

2%
Gy
Ve

%
%

-1 0 +1 +2

score relative to screening images

0

Figure 4. Readers’ assessment of positioning for MicroDose Sl images compared to
priors. (+/- indicate better/worse than priors.)
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100
90
80
70
60
50
40
30
20

% of reader classifications

10

-1 0

+1O

score relative to screening jmeges *

-1 0 +1

score relative to screening images

Figure 6. Readers’ assessment of contrast for MicroDose Sl images compared to priors.
(+/- indicate better/worse than priors.)
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100 -
90 -
80 - @
70 - K

60 -

50 -

40 -

30 -

20 -
10 -

% of reader classifications

Figure 7. Readers’ assessment of overall diwggqual' QMicroDose Si

images compared to priors. (+/-indicate be orse{@ riors.)

In addition to the comparative assessmen ove nostic value and sharpness
of the MicroDose Sl images were give solu g by the same readers. The

results are shown in Figures 8 and% @

100 - ’}wgfa g\
80 - O@ i ;%

score relative to screening_ippages

inadequate poor satisfactory good excellent

reader assessment of value

Figure 8. Readers’ assessment of overall diagnostic value of the MicroDose Sl images
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100 +

| Bsharp @
80
B blurred j’\\&

% of cases
(o))
o
S

! reader CO \Q{

Figure 9. Readers’ assessment of sharpness@he MIC e Slimages

The comparative assessments presented res 4 @hould be viewed with
caution, as images from different man rs’s re not intended to look the
same, and can appear quite differ ion. This caveat applies most
strongly to the contrast of the im owe results give a general indication

that the MicroDose Sl images a&e, , s good as or slightly better than
images from another widen@ Sy

Assessed on their ow iagnostic value of the MicroDose Sl images was
ood, with some excellent as shown in Figure 8.

&e Almost all images were sharp, as shown in Figure 9,

Very few were
with only 2% b

16
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5. Equipment reliability

The equipment was reliable during the assessment evaluation period. No faults were K®
recorded on the NHSBSP Equipment Fault Report Forms during this period, and there
was no downtime. @Q

17
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6. Electrical and mechanical robustness

There were no safety issues, and no electrical or mechanical problems were @
encountered during the evaluation period. \

Evaluation over a longer period of time, with larger numbers of women imaged (a
the screening situation), would be needed to assess the reliability of the system ame

lifetime of the X-ray tube.
;\\K\QQQN

18
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/. Radiographers’ and radiologists’

comments and observations o
Q)

A selection of opinions and comments were expressed by radiographers and @Q
radiologists, at the end of the evaluation period. For this focused evaluation, thes@
given in the following two sections.

7.1 Image quality and timing ;\\QQ ®

image acquisition, that is, the time from exposure to display, see, ter t@zher

systems N
S

e images from the S| appear very similar to images from th@30 int
definition and ‘quality’, with possibly slightly more o@st *

of contrast,

e the general clinical view is that the appearanc f imag @u the Sl is better than
images from the L30, both on the IDI wor s an @7 ilips Intellispace

e one individual’s subjective view wassQSQsmll @_% images”, and another’s was

“the appearance.....is better

7.2 Practical comments m raigdﬁers using the equipment:

familiarity wit @3 usw@e L30 on the van
NI

no no'\@le differ, \from working with the L30

@s rg Q plain English and self-explanatory

Q g’&@mmg was straightforward, well delivered, with not many changes from
th

?\ ing for the L30 on the van

excellent

L 4

19
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8. Information systems

The system was not connected to NBSS to retrieve a worklist directly for the high-risk ’\&
women. The images were sent directly to both an existing legacy PACS and a Philips®o
Intellispace Breast Solution 2.2 workstation. < ' ,

It was very difficult to display any Philips images on the standard PACS monit usin \
the legacy PACS. However, similar problems have been encountered with @
manufacturers’ images. 2’\\

Retrieving prior images from the legacy PACS onto the Intellispégé\@st [ rQa’s

also difficult. These issues had not been resolved by the end o{ alu§ eriod.

20
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9. Confidentiality and security issues

The evaluation complied fully with NHS Cancer Screening Programmes’ Confidentiality 566

and Disclosure Policy.’ Q

Access to the Philips MicroDose Sl acquisition workstation is controlled by typing
username and password. User names can be added to a drop-down user list, WitPGp’

individual password entered for access to the acquisition workstation, just as f@e \
MicroDose L30. @

O
&S
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10. Training

Upgrade training (from the MicroDose L30 to the MicroDose Sl) was provided for the KQ
radiographers. A representative of the group found this training straightforward and well \
delivered, as expressed in Section 7.2. The differences in operating the Sl and the L3 Q

were considered negligible, apart from the availability of a high collimator for the {)

S

22
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11. Conclusions and recommendations

In terms of practical aspects, the MicroDose S| was easy to use as it is very similar to &Q
the MicroDose L30 already in use in the centre. It was reliable during the period of the
evaluation, but it was not used long enough to indicate whether the X-ray tube has a Q
limited lifetime, which is the case with the L30. The high collimator was not used {?

for QC tests, but it was easy to change when necessary. The new spectral imz&

functionality was not evaluated. §
The image quality was judged by a small team of readers to be mostly sati ctorQ
good. There was no detailed comparison with L30 images, but whe are§:o A

another system, the images were mostly judged to be similar o
quality. The MGDs calculated for the Sl were very similar to th@eas
There is a decrease in dose for the larger breast thlcknesse

Overall, the MicroDose Sl appears to be similar to t ﬁxln terms of its
practicality and usefulness in the NHSBSP.

23
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Appendix 1: Physics routine survey report

“
S
o)

S

EAST ANGLIAN REGIONAL
RADIATION PROTECTION SERVICE
Box 191, Addenbrooke's Hospital, Hills Road
Cambridge CB2 0QQ Tel: 01223 216907
Email: |

Addenbrooke's Hospital m

Cambridge University Hospitals NHS Foundation Trust

nhs.uk

MAMMOGRAPHIC EQUIPMENT PERFORMANCE AND RADIATION PROTECTION SURVEY REPORT

This report assesses compliance with the following:
The lonising Radiations Regulations 1999, SI 1999 3232 (1939)
Work with lonising Radiation - Approved Code of Practice and Guidance, HSC (2000)
The lonising Radiation (Medical Exposure) Regulations 2000, SI 2000 1059 (2000}
Medical and Dental Guidance Notes, IPEM (2002}
The Commissioning and Routine Testing of Mammagraphic X-ray Systems, IPEM (2005)

Further Revisions to Guidance Notes for Health Authorities and NHS Trusts on Mammographic X-ray Equipment for Breast Screenil

Commissioning and Routine Testing of Full Field Digital Mammography Systems, Equipment Report 0604 Version 3, NHSBSP (EDOK

&

(2001)
Centre Cambridge University Hospitals NHS Foundation Trust, Cambridge Breast Unit Date of Survey 19/04/2013
Jui Philips MicroDose S| (L50) MDM (Room 2) Date of Previol ‘ey NA. §

Location Cambridge Breast Unit I%& Aug-
Reference Number 132 Assessor er Morri
Copied to Breast Imaging Manager \‘ Mr?B Knighton
Radiation Protection Supervisor « B Knightol
Radiation Protection Advisor AN Mr S J Yat
ADO for Cancer @\ Mrs E
Consultant Radiologist \d Dr al
ADO for Investigative Sciences ith
QA Radiographer rs nt
QA Radiographer o ( r@eman
Head of Radiography ? rundy
Operations Manager for Radioldg J Westbrook

»

Since this is a new system, Local Rules need
system of work that the operator must check thal

protected from scattered x-rays. @ ;

N\

o

)
efded that they include within the
n'ts positioned such that the operator is

A uthorised by

ical Physics
Expert

Qliver Morrish

Date

07/06/2013

\g &

Protocol Version 2.6 10f9

CUH Philips MicroDose SI (L50) 190413 .xls
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focal spot.

Centre Cambridge Universily Hospilals NHS Foundation Trust, Cambridge Breast Unit Date of Survey 19/04/2013
Equi t Philips MicroDose Sl (L50) MDM (Room 2) Reference Number 132
Integrated Digital Mammographic X-ray Equipment Performance
Test Result Tolerance Satis. Comment
) It was noted that thin breast exposures can be
Mechanical Safety System complies with System complies with recommended Yeg | !aken with the high colimator in place. An an-
and Function recommended requirements requirements screen message however highlights this to the|
operator.
Setup does not comply with . .
Radiation Safety recommended and regulatory Setup c?mf:::: w“rh reuCWZT"n;:ITBd and No See comment 1 and 2
requirements alory reg
*
4
o Leakage from the x-ray tube is | Leakage from the x-ray tube must be \
Leakage Radiation 0.00 microGy in 1hr at 1m <1000 microGy in 1hr at 1m Yes (b
Compression indicator error is | Compression indicator error should be
Compression 10N and maximum power driven | <20N and maximum power driven force Yes
force is 190N maintained over 30s| within 150 - 200N maintained for 30s ,
Light field edge should be within 5mm
of radiation field edge overlapping the
' Radiation field and image are | image by 0 - 5 mm. There should be Thelight field that is
Alignment aligned correctly <5mm gap between the image and the [y T € to be aligned,
front edge of the breast support
platform. y.
L4
Due to the design of the system, . . )
Focal Sp01 we are unable {0 measure the Measured dimensions shoul with NA.

X-ray Tube Voltage

Maximum difference between
measured and set tube voltages
is 0.2 kV

Maximum deviation from the
mean output of identical

exposures is 1.3% h

kV measurements are made with a 2%
uncertainty

Yes

w’ VSpecirc outpi

ickness
on

maximum of 4 mm

should be less than 5 mm

Specific ou Tolerance not applicable for the beam quality
X-ray Tube Output mic; microG! N.A. available on this unit.
it rate should be Tolerance not applicable for the beam quality
Spewme 509 mGyls >7.5mGy's N.A. available on this unit.
O
a29kVp, W/AI is for a 28kVp, Mo/Mo beam should Tolerance not applicable for the beam quality
Half Value Lay(er< s 0.31 mm Al be between 0.3 and 0.4 mm Al N.A. available on this unit.
“ '\
. . 3 . The grid should not be damaged and
Q@ar Grid | There is @\h's system. the grid factor should be <3 N.A.
Yi}w elé€tonic callipers is 0.0% Error should be < 2% Yes
Difference between measured Difference between measured
and indicated thickness is a thickness and indicated thickness Yes

Protocol Version 2.6

20of9
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| Centre I Cambridge University Hospitals NHS Foundation Trust, Gambridge Breast Unit I Date of Survey | 19/04/201 3]
| Equipment | Philips MicroDose SI (L50) MDM (Room 2) [ Reference Number [ 132 |
Detector Performance
Test Result Tolerance Satis. Comment
. . Maximum deviation of pixel value | Maximum deviation of pixel value from . —
Uniformity from central region s 4.1% Gentral region should be <10% Yes Alltarget/fiter combinations tested
Detector reference air kerma is | Detector reference air kerma should be Y This is the dose required to achieve the
171.9 microGy within 20% of baseline es representative pixel value of 4000
SNR at detector reference air | SNR at detector reference air kerma
Detector Response kerma is 78.1 should be within 10% of baseline Yes Detector reference air kerma, SNR ang
— - standard deviati alarangenfdos
Bassline taken for future Standard de\{tatlon of pixel va\ueslal‘ within 5% of those measured on thelb3g
X any entrance air kerma should be within| Yes
comparison .
10% of baseline P
Artefacts that may affect clinical | Artefacts that may affect clinical image \
Artefacts image quality are not present quality should not be present Yes (6
A J
Baseline taken for future The square wave contrast transfer
lcnm fison u factor at measured frequencies should Yes , comment 3
pariean. be within 10% of baseline n
Resolution P
The detector limiting spatial resolution
This test is not applicable for this should be >70% of the Nyguist N
type of detector frequency of the detector and >75% oh b
baseline
Spatial Discontinuity There is no evidence of There should be no evides
a:‘d RGSOIUt!:]n dlscunlmug:srsﬁ:rgreg\ons of discontinuities or regions lu Yes
omogeneity
AN
*
. This test is not applicable to this | The image lio\l ¢ should be
Image Retention systom. %
A N
14000 0 0
e
y = 24.633x - 233.69 5
12000 o
/E/
o 10000 -
2 o
32 8000 )
k7 H
z 6000 &
1
4000 E y = 3.6603x52%
= H
2000 »
ol
10.0
* 0 100.0 1000.0
Air Ker &ur (nGy)
\® * Air Kerma at Detector (uGy)
‘%
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Focused practical evaluation of Philips MicroDose Sl digital mammography system

Centre | Cambridge University Hospitals NHS Foundation Trust, Cambridge Breast Unit | Date of Survey | 19/04/201 3| @
Equipment Philips MicroDose SI (L50) MDM (Room 2) | Reference Number [ 132 | K
Automatic Exposure Control System Q\
Test Result Tolerance Satis. Comment @
. Maximum deviation of mAs of Maximum deviation of mAs of idential
Repeatablmy identical exposures is 0.0% exposures should be less than 5% Yes O
B N Exposure time for 40mm block should
Exposure Time | 1" 1661101 20PHGAHIE 10108 | e ogs than 15 and for a 7omm block | NLA.
syste should be less than 4s 4 Q
Variation with F— ) Density control step should be within NA
Density Control avaltable an fhis system manufacturers specification -
® %
Variation with ’ ) The maximum devaition in mAs from \
Position of Detector| '\t 2/alable onthis system | o o wall posiion should bo <10% | A ‘:
The Contrast Noise Ratio (CNR) for any| ‘
AEC System Baselines lakgn for future thickness of Perspex should be within Yes ﬁe mment 4 and
Performance comparison. 10% of baseline n I~
Perspex
Table () Exposure Factors
20 29kVp, W/AI, 8.2mAs
30 32kVp, W/AI, 9.4mAs
24 x 28 cm (Low 40 32kVp, W/AI, 11.0mAs
Collimator) 50 35kVp, W/AI, 14.3mAs
60 38kVp, W/AI, 17.9mAs
70 38kVp, W/AI, 17.2mAs
20 29kVp, W/AI, 9.1mAs X
40 32kVp, W/AI, 12.0mAs
! ) 60 38KVp, W/AL, 19.3m \ :
High Collimator 70 38KVp, W/AI. 18.6 .
80 38kVp, W/AIQL7. y
85

12
&3
8
g
‘ :
o
2 5 —o0—24x28cm
0.2
- - & - -High Collimator
0 0.0
0 0 20 40 80 80 100
\® Perspex (mm)
0%2 )
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Focused practical evaluation of Philips MicroDose Sl digital mammography system

Centre Cambridge University Hospitals NHS Foundation Trust, Cambridge Breast Unit Date of Survey 19/04/2013
Equipment Philips MicroDose Sl (L50) MDM (Room 2) Reference Number 132 \K

Automatic Exposure Control System (continued) Q
Guar:‘ii:l?::k-up The system is functioning The system should be functioning Yes See comment 6 ‘ ,

Mean Glandular The MGD for the standard breast
The MGD for the standard breast| (45mm Perspex) at clinical settings
Dose to the at clinical settings is 0.58 mGy should be less than 2.5mGy/film and Yes
Standard Breast within 25% of baseline 0\

Image Quality

Bucky TORMAM Score | These results are indicative only and
24 x 28 cm 98 can be used to determine long term
TORMAM performance. TORMAM is exposed N.A.
under clinical conditions.

Detail Detectabililty - COMAM

0.069

2

1 0.091 0.056

0.5 0.150 0.103

0.25 0.352 0.244
0.1 1.68 1.10

_Mmment 5

Predicted Threshold Contrast Mea

10.00

redicted Data
it to Data
Acceptable
~—— Achievable

1.00

o
iy
o

Threshold gold thickness (um)

0.10

§ Q Detail Diameter (mm)
) g
0\
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Focused practical evaluation of Philips MicroDose Sl digital mammography system

Comments and Recommendations

1 Environmental measurements were taken during a simulated mammogram exposing a 70mm block of
PMMA with a 38kVp, W/AI, 16.9mAs x-ray beam. The results of these measurements are presented
below and may be multiplied by workload and occupancy factors to determine the extent of the
controlled area. Please note however that the plan below is not that of the room under discussion as
there was not one available at the time of the survey — instead it is one that is similarly laid out for
illustrative purposes.

/

: o)

Measurement Location Dose ,
A (outside Pb screen) 1067 nG
A (behind Pb screen) <1

B (behind door) 42 iG
C (in corridor) <1
D (in corridor) N1 nGy
E (in darkroom)

G
F (in corridor) 1hGy
The largest dose measured outside the room is at the gr into the ro &Jming a workload for
this room of 40 persons per day for four view mammg (160 exposurt ose rate at this point
when averaged over the working day is 0.8 uSvi wi less than thg required by the Health
and Safety Executive’'s (HSE) Approved Code& g€ for complia lonising Radiations

Regulations 1999.
The Health Protection Agency recommagds an annual d raint of 300uSv be applied for

controlled sources of radiation. Fro, Syri&dsurements pplication of the above workload the
following annual doses can be dete
constraint:

ined at’the followij ations that exceed the 300uSv dose

Occupancy factors m account the fraction of time spent by the single
person who is there t 5%). Minimal occupancy factors of 5% may be
applied to the corridor outside the doordiinging the annual doses to a satisfactorily low 84 uSv. It would
be prudent howeferto provide for a io®hof monitoring on this door for a period of six months to record
the actual dogés &pcotintered thering in mind that our calculations predict doses based on a

ure). Since we are e process of carrying out an environmental dose survey across

Protocol Version 2.6 6of9 CUH Philips MicroDose Sl (L50) 190413.xls
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Focused practical evaluation of Philips MicroDose Sl digital mammography system

the Trust anyway we have included this door in our collection of sites and a dose monitoring badge will be
mounted on the door in due course.

2 Since this is new equipment, Local Rules need to be written and made available within the Controlled Area.

At the time of the survey the protective screen was not fixed to the floor. The room is small and having the
ability to move the protective screen may be of benefit when multiple operators are in the room (bearing in
mind that the system’s gantry also needs room to manoceuvre). Having it unfixed however does allow the
possibility of it not being located in the correct place to protect operators. If it is the intention to leave it free
to move around the room, it is essential that the Local Rules include the requirement for the operator to
check that the screen is appropriately positioned.

3 Resolution was measured both parallel and o M Q
perpendicular to the scan direction. The results of this 34— Ddegrees to midine \\

~—=— 80 dearees to midine

measurement showed a difference between the two, 0.50

with objects being better resolved in the chest wall — 0.45 @
nipple direction. The difference can be seen in the 0.40

graph to the right however it is perhaps better 0.35 *

illustrated in the following image of a fine mesh placed 0.30 4 \

in contact with the table. Careful examination of this '

image shows that the vertical lines (running parallel to
the chest wall edge) are more distinct than those
running horizontally.

This is a particular feature of
the unit and the result is 0.00
consistent with the

-e

Ll LLLl

. .. . .. performance of the L30
Ll LLl

L
i
|

SWCTF (f)
coooo
33588

MicroDose systems and with

Ipmm-* Q
data published in the journal
- - - - . . Medical Physics (Aslund et al, 2007 Vol ENES 1918-1925
4 This system comes with two collimators, the low collimator %ilar tot &d on the L30 and,
the high collimator which allows for imaging of larger bre have bee that the intention is

that the low collimator is to be used by default :

- 0.55

LK

:
o
o

<
Y
a

o
-

and the high collimators is to be used only

system is prevented from taking a ‘high’ g
exposure when the low paddle is in place. Wis /5 °'
when the high paddle is in place. Sinc

survey an error message has beep enabléd to 1 o35
warn operators when this latter @io '

Air Kerma @
Half Value Layer (mm Al)

<
when the compression paddle is too high to .\
allow the low one to be used. To aid this, the 3
however possible to take ‘low’ expos
0CCuUrs.

0.3

26 28 30 32 34
The graph to the right trates the KVp

output and half value laye e x-ray
with each collimatogsig place in identical —o— Low Col. Output - -o-- - High Col. Output

EXpOSUI'E QSDITI X can be seej —a— Low Col. HVL ---x: - High Col. HVL
ray beam com ugh each colli % S
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Focused practical evaluation of Philips MicroDose Sl digital mammography system

It had been assumed that the higher collimator enabled imaging of thicker breasts by collimating the x-ray
beam more closely to the detector elements and overcoming the beam divergence that presumably
occurs at greater heights. Given these results however and the fact that there seems to be little difference
in the performance of the automatic exposure control (AEC) at the lower thicknesses, this assumption
would appear to be incorrect. The need therefore for the second collimator, while accepted, is unclear.
Any comment from Philips on the design of the collimator would be appreciated.

5 The performance of the SmartAEC mode has been assessed by exposing a number of slabs of PMMA of
various thicknesses containing a 0.2mm thick aluminium detail. The mean glandular breast dose and

contrast-to-noise ratio (CNR) was then calculated from the resultant exposures, the results of which are
given in the table on page 4 of this report. Comparison can be made between this system and the two

existing L30 systems installed by the breast unit. - Q
The graph to the left shows how CNR varies \
between the three systems. As can be seen they
perform similarly and the L50 delivers CNRs tha

are within 5% of the mean L30 result. This i

despite the L50 generally preferring to seleéf38

for the thicker breasts compared to 3 e

L30.

Similarly the graph below shows h& varie

between the systems. For this, the L50\is

within 10% of the mean L30 . ith the

exception of the dose for the’O block which i

11.00

6.00 -

5.00 15% greater on the LSQ the L30.
4.00 As mentioned infprevi ports f
20 30 40 50 60 70 system is performing satisfactorily
PVIVA Thi very low ragliation to the br
Thickness (cm) however Ne benefit in expl
e dose to impfoye

level that ital systems meet.
ompared wi q‘ D, the image quality in
gKness for a range of

of incre |

which_is ly better { i

aoqﬁ?l HSBSP sta d But less than the
abl
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Focused practical evaluation of Philips MicroDose Sl digital mammography system

10.000 -

0.01

Threshold Gold Thickness (mm

exposure if the detecting device determined that the dose being delivered to
to complete the exposure within a reasonable time. This would be the c; i
covered the AEC sensitive area or if the system failed. This is to prev
occurring from such a fault and is often referred to as the guard timer.

This system has no such function due to the way in which the expegsure is determined @ AEC and the
fact that the detector cannot see objects of high density until t has reached of the breast.
However placing lead objects in various parts of the scan has at if the dete 8eds a significant
drop in signal in any part of the scan it will deliver the low I

increase again, following which is will resume the scan
exposure to indicate that this has happened. Smaller,
presumably so that the presence of implants do&e’ excessive j

This design would seem sensible given the 0?&

Protocol Version 2.6 90of9 CUH Philips MicroDose Sl (L50) 190413.xls
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Focused practical evaluation of Philips MicroDose Sl digital mammography system

Appendix 2: Clinical breast dose surveys

A2.1 MicroDose L30
3

NHSBSP Breast Dose Survey

Survey No:
Centre:

Date of first exam:
Date of last exam:

|

Cambridge

07/12/2011
09/12/2011

X-ray makelSectra

Model:

Local id:
Installation:

kV mode:
standard kV:
Routine/age trial:

L30

MAM- 122

mobile

auto

routine screening

MGD to standard breast

24x30 cassettes available: [ | auto/manual kV: |auto
Block mAs: auto/AEC sks‘;tlngtf
Block density: m’:t:
physics service  [Cambridge | get:
Physicist [Oliver Morrish | filter: ‘
L Dose higfog
i . 70
1.4 .‘
1.2 . 0‘ @ﬁo
14 50
MGD (mGy) 0.8 - No of 40

u& > \0

0.6 4 films
0.4 4
0.2 4
0 T T T
g 2 40 \’ @ 012 345678 910
breast 1hlckns MGD (mGy)
Count of films x Summary of X-ray factors selected
view main films Extra fi Anode  Filter kV films
[[cc [ 2 W AT [z [ 4
l W l AL l 32 I 102
| w |AL | 35 | 98

Average doses for

g A
min \ mean mean
MGD thickness
L) (mGy) {mm)
I 0.86 ' 63

0.88 I 64

mln max mean
MGD MGD MGD

A mGy) (mGy)  (mGy)

; 51 I 1.00 l 2.44 1.73 |
\rago dose for 50-60mm thick breasts
View No of mean 2 mean
films. MGD s.em. thickness

(mGy) (mm)

I OB l 18 I 0.74 l 0.06 I 56
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A2.2 MicroDose Sl

Survey No:
Centre: (Cambridge Breast Unit |

%

Date of first exam: |18/04/2013
Date of last exam: [05/11/2013
X-ray makePhilips
Model: |Microdose L50

Local id:[Room 2 \
Installation: [fixed ¢
kV mode: |auto \\
standard kV:
Routine/age trial: MGD to standard breast *

24x30 cassettes available: [ | auto/manual kV: |auto PMMA thicknesst MY
ing: MGD mAs; A
Block mAs: auto/AEC s:‘:tlng. Smart AaEzc NE
Block density: ¥ SG:- -
physics service  [EARRPS \ Argel:
Physicist [Oliver Mortish | filter: [Al
1.8 4
1.6 4
1.4 4
1.2 4

1
MGD
(mGy) 5]

0.6 1
0.4 -
0.2 4

’ I&\
0 20 4 60 80 0 0123458678910
breast thickness (mm < MGD (mGy)
3

Count of films @ @ Summary of X-ray factors selected
view main films  Extra films \ Anode  Filter kv films
[cc [ =0 | = s\ W [A [ |5
O :

32 | 187

=

35 | 170
W I Al 38 l 205
mean
thickness
(mm)
l 60

ning examination
min max mean
MGD MGD MGD
(mGy)  (mGy) (mGy)

| 0.58 | 3.39 | 1377 ‘

erage dose for 50-60mm thick breasts

View No of mean 2 mean
films MGD s.em.  thickness
(mGy) (mm)

o [ = [or [ow [ 5
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