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Practical Evaluation of the Siemens Mammomat Revelation

Executive Summary

The purpose of this evaluation was to assess the practical performance of IMS Giotto &Q
Class Full Field Digital Mammography (FFDM), Digital Breast Tomosynthesis (DBT)
and the biopsy facility for use within the National Health Breast Screening Programmzo

(NHSBSP). ( ' ’
The evaluation was performed between June 2018 and June 2019. Q@ \3\
*

Overall the radiographers, advanced practitioners and radiologists fou@ GioQ
Class easy to use with a good provision of accessory equipment.,

The IMS Giotto Class was found to be fit for purpose in terms Q ;
serviceability and breast dose. The performance of the blop®.|n|t waxcsy to use and
found to be acceptable when used with either stereota r DBT g%

The quality control (QC) was felt to be easy and ickto car

It was felt that Tomosynthesis was superlor @ﬂe ass%ent of persistant

abnormalities in the majority of cases.

Performing procedures with pah% e upri osition was the preferred option for
ease of manual handling of the q pmen lient comfort. The average
reconstruction time of 1 a little long when performing DBT guided
interventional procedureg\'% s\

Feedback on the p able achonstruction time has been relayed to the
manufacturerse. anuf; r has considered the feedback and made changes but
this has not be vaIua’K

In con \n the@nent evaluated is deemed acceptable for use in the NHSBSP.

fo
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1. Introduction

This evaluation was carried out at the Thirlestaine Breast Unit, Cheltenham. This centre meets
the relevant national quality standards for breast screening and also meets the criteria for Q
evaluation centres outlined in the NHS Breast Screening Programme (NHSBSP) gwdelln

equipment evaluation’

The Thirlestaine Breast Unit is an NHSBSP unit that invites approximately 37,000 @Qer
year for screening of whom 29,000 are screened. Approximately 1000 assessmer@e carried
out per year.

The evaluation took place between June 2018 and June 2019. Due to as@ in ment
of documents produced following evaluation, the information provided se ations
performed over a 4 month period between January 2019 and April &i

As per the technical evaluation the equipment can be used i véral q the technical
evaluation it was shown that dose was acceptable in all modes’ For th ctical evaluation the
breast unit was advised to use the “contrast 2D high @’node a*was felt that this would
give image quality better than achievable. 6

The primary objectives of the evaluation were t \blls @g(ormance and

serviceability of the full field digital mammo y omponent of the IMS Giotto
Class, to evaluate the digital breast to esis s or women who have been
recalled for further examination follo amm@p ic screening and to assess the

biopsy unit. %

&

2. Equipment eval@j g\

21E @ 0
qument u alu@ on

The main c ents @b Giotto Class function as a full field digital mammography unit and
a tom un| er equipment is as listed below.

@

R Q g@gélass Mammography unit has several compression paddles. There is:

0 24 cm x 30 cm compression paddle for standard mammography
G\. a 15 cm x 30 cm compression paddle for standard mammography
e a shifting 18 cm x 24 cm compression paddle for standard mammography
e a 24 cmx 30 cm TOMO paddle for Digital Breast Tomosynthesis
e a 10 cm x 10 cm spot paddle and Biopsy spacer for lateral approach biopsies
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e a 10 cm x 10 cm spot and mag paddle and Geometrical Magnification device provides a
1.8 magnification factor for magnification purposes
e ashifting 17 cm x 22 cm biopsy paddle for upright and prone biopsies

The paddles lock in to place and can be removed easily for cleaning. %Q

Face Shield Q

The Giotto unit comes with two face shields. A face shield for mammograms ap8\a face

for tomosynthesis. The mammography face shield slots in to a groove on }

of the machine. The tomosynthesis face shield locks in to place on the by

fixing levers and has three height positions that can easily be move The
gew

tomosynthesis face shield can also be used for standard mammag
The face protectors must be removed when using the magnlfl

GIOTTO FLEXITABLE Biopsy Table

O

The Flexi Table is a patient support table used t i the t in the prone position
during breast biopsy examinations. It is designe e use nJunctlon with the Giotto
Class system to perform stereotactic (or tom esis y examinations with patients in

the prone position.

The table needs to be moved into pos BQ\'usmg t
brakes on each couple of wheels. @ekes ntrolled by the manual step position. The
table has vertical movement W|th and hand control and the Flexi table has lighting

underneath.
The table has an apertur table for a breast to be positioned through. The
at top

table does not have a flo perture has a movable ring which has more of an arc
on one side which e the b to be moved to either a left or right laterality. The bed
comes with a thin ion th e patlent lies on and a strap/belt that holds the patient in
position. The an be chargéd in between patients to maintain vertical movement as the
battery ma@m oper@cycles (up/down) with patients are approximately 20.

Smar}ﬁer BQ

mart @jer Biopsy Unit comes with its own accessories. There is a:

ple and has independent mechanical

uide for fine needles or guns with a lateral approach
s\ 90 mm test needle
e Green Grid Phantom
e Compressor Grid Adaptor
¢ Needle Phantom
e 24 cm x 30 cm Plastic Compressor with 7 cm x 7 cm window

Q \G e Needle Support

7
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e A shifting 17 cm X 22 cm Plastic Compressor with 7 cm x 7 cm window
e 10 cm x 10 cm Plastic compressor without window
e Mammotome support

e Vacora support
. 4

e Core Biopsy (BIP) support \
¢ Mammotome guide for a vertical approach Q
e Mammotome guide for a lateral approach @

e 10 cm x 10 cm biopsy compressor without window C)

e Spacer \
¢ Needle spacer for guns with a lateral approach @

The Smart Finder consists of a motorised support and movement u@ erclal biopsy

guns and needles. 6\ C)
At Thirlestaine Breast Centre the following biopsy devices a@edle@used during the

evaluation. C)O *

e Bard 14G x 10.0 cm Biopsy needle Q
e Bard 14G x16.0 cm Biopsy needle

e Hawkins Il 20G x 10.0 cm Locallsatlo
e Hawkins Il 20G x 12.5 cm Local& wire Oq
e 17G x 10 cm Ultraclip Marker
e Achieve 14G x11 cm Dls@ iops e
e Achieve 14G x15 cm Disposable B eedle
e 10G X118 cm Vac uum d Biospy needle
e Bard Encore Esplr SS|sted Biopsy needle
e Bard Encore E&c@ 7G V@ Assisted Excision needle
It operates in ( |on [ use of the X-ray source and digital sensor of the Giotto Class

device. The Smast'Find erated through the Acquisition Work Station (AWS) and
manually ed tot on the Smart Finder Unit by the Clinician/Operator.

Th \QFmQ psy Unit allows X-rays to be taken under biopsy exposures consisting of
? tilt left,15™and tilt right 15° for stereo paired pictures for paired targeting. Two images, tilt
4 % right 15° are sufficient to identify (target) a lesion in both images. A single
?\ omos sis image is required for one point targeting. The user is able to view the latest
\ﬁs acquired in the three different perspectives or in tomosynthesis with biopsy on the

Q

At Thirlestaine Breast Centre the following image techniques were used:
e Scout with Stereotactic pair biopsy targeting and Stereotactic pair check images
e Scout with Tomosynthesis biopsy targeting and Stereotactic pair check images
e Scout with Tomosynthesis lateral approach targeting and Tomosynthesis check image

8
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After a target has been selected and the clinician/operator has chosen a needle to perform the
procedure the data is sent to the Smart Finder Biopsy Unit. This enables the calculation of the
co-ordinates of the lesion identified on the three Cartesian axes X-Y-Z. The clinician manually
moves the Smart Finder Biopsy Unit to target by pressing an enable button on the Smart Ej @
Biopsy Unit. The button is continually pressed until the Smart Finder Biopsy Unit beeps &t

has reached target. At target the X-Y-Z co-ordinates read 0. @
At target the unit is ready to perform the procedure by inserting the needle in t Qrea t. If

he s
can e of
Si AWS or

The Smart Finder Biopsy Unit has a series of safety devices entﬁ\‘wper movements or
procedural errors by the clinician/operator. The equipment een d d to minimise the

risk of inserting the needle in an area other than the@ d area

3. Routine Quality Control K@Q
Routine QA was undertaken and evaluaﬁé@mr‘\@ess & found to be

the procedure has been performed properly, the tip of the needle (or the ce
chamber) will reach the centre of the identified lesion. Further fine adjus
the needle position or for taking a sample from the areas around the I

the gantry mounted display. \Q

acceptable.

4. Data on images eval @ and entlonal procedures performed

As recommended in t su\ﬁance es for evaluation we collected information on
exposure and im ty for , tomosynthesis images, magnification views and
interventional @res sues were also documented. 3 readers then
retrospectively wed entation and images to provide objective summaries of

100 FFDI@)G DBg magnification views and 100 interventional procedures.

4. 4\ al doQaudlt and comparison of displayed dose with mean glandular dose
*Ilnlca‘@ audits were undertaken for FFDM and Digital Breast tomosynthesis (DBT)
Q Mea dular Dose (MGD) data using the NHSBSP dose calculation database. The

it included 1930 views (980 cranio-caudal and 950 medio-lateral oblique) from
atients and the DBT audit included 1142 views from 566 patients.

Detailed results of the dose surveys are presented in Appendix 1. A summary is shown
in Table 1 below for cranio-caudal (CC) and medio-lateral oblique (MLO) views.. The
national diagnostic reference level (NDRL) for mammography is 2.5 mGy for a 53mm
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standard breast. There are currently no limiting values for tomosynthesis. The dose
survey results for screening are shown to be below the NDRL. The DBT doses are seen
to be 30% higher than 2D imaging views & above the DRL for 2D.

Table 1. Mean values of MGD and compressed breast thickness (CBT) for 2D and DBT %Q

modes. Q

Fal
Mean MGD (mGy) Mean CBT (mm) \_J

CC - 2D all scans 1.93 57‘ \
MLO - 2D all scans 2.38 &

MLO - 2D CBT 50-60mm 1.97 O& \

CC -DBT all scans 2.57 C)O

MLO — DBT all scans 3.9‘5\ @,
MLO — DBT CBT 50-60mm ’\02.58 OQ 55

Agreement between the displaye mea@MGD was seen to be between 11 to
al

16% for 2D and 6 to 17% for DBT durin tfb uation period which is well within the
expected tolerance of a 3Q% rené

4.2 Clinic workflow @ 0‘\

Digital mamm(%éphy \

In ter cI| put in a screening clinic the machine functioned similarly to
oth hy unlts within the department.

@lgltal Qt tomosynthesis (DBT) in screening assessment:

&
anolved in screening assessment clinics all felt that workflow was improved with
use of DBT compared with spot compression views. DBT images were reviewed on
PACS in 2 formats. Planes (1mm thickness ) or thicker slices (slabs). A 2D synthetic
image was also automatically generated for viewing on PACS but this has not been
formally evaluated as part of the assessment purpose.

10
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4.3 Reader assessment of diagnostic value of FFDM images

Digital image quality was assessed by 3 film readers for 100 sets of mammograms @
acquired during the evaluation period. For this group of patients density was assessed 5\&
as dense, mixed or fatty in line with previous evaluation documents. In this patient Q

cohort breast density was evaluated as dense in 24%, mixed in 53% and fatty in C)
23%.Contrast was evaluated as being either high or satisfactory. There were no
problems with image sharpness or image noise. Diagnostic value was graded

Nher
good or satisfactory in the majority of patients. Value of the zoom functior §
variable and whilst satisfactory overall, in dense breasts this function w re VQ)

Ntex
4.4 Reader assessment of diagnostic value of magmﬂcahon&qs6 %
Digital image quality was assessed by 3 film readerﬁﬁset \%smal
iod. D

magnification views acquired during the evaluatiog p C image quality was
rated as good in 41 and satisfactory in 9. A ratir%‘satisf as generally
attributed to a degree of blurring which occu eith ry dense or large breasts.
Contrast was generally good. As exp yS|caI ication produced higher
quality images than optical magnlflca%,

4.5 Reader assessment o%gé @tomosynthe&s images

The same 3 reader &pectw@ewewed DBT images from 100 patients who had

undergone DB & rt of tE@creenlng assessment process. If an abnormality
persisted we a sed W r it was better visualised on DBT compared with original

screenmg@:mogra “We also evaluated whether the DBT had provided additional
dlagnose i terms of size and multifocality in those cases that proved to be
m we did not use DBT to assess microcalcification if it was the

Alt
g& Inant nﬁmographic abnormality, in 22 of the cases we reviewed there was

rocalcification. Of the abnormalities that persisted the reviewers felt that
e ab I|ty was better visualised on DBT in the majority of cases (85%) including
the y of the microcalcification. In those cases that proved to be malignant
aI useful information was demonstrated in 7 of 34 cases (21%).

4.6 Clinician and radiographic assessment of biopsy device

11
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100 consecutive cases undergoing image guided interventional procedures were
reviewed. These were 56 core biopsies, 10 vacuum assisted biopsies and 34
localisations.

Procedures were performed either with patient in upright position or on Prone table using ?ég
gauge core needle biopsy, 10 gauge Vacuum Assisted Biopsy or Hawkins 3 localisati

needles. %

The approach for procedures varied:

e CC compression, CC approach \
e Latero-medial compression, lateral approach \Q @

¢ Medio-lateral compression, medial approach

e CC compression, lateral approach with angled lateral armb\o

g

e apparent that most
sition. Feedback re the

e CC compression, medial approach with angled lateral

For reasons of both patient comfort and manual han@?soo

staff preferred performing procedures with patient in

prone table has been relayed to the manufactur%wlth the issues being discomfort for
patient and the lack of a floating top.

Radiographers found positioning of the Qa Qnd o@g a scout view straight forward in
the upright position. A compression of gre necessary to enable exposure which
some patients found too fierce. Tar of the n is as described in section 2. We found
that the compression often reduc Ies G therefore not allowing automatic
exposure. We overrode this b tting xposures which worked well.

Re-construction of the D e ta e time (see section 4.7) particularly in patients
with large breasts, compa |th a ost instant image using 15° stereo pair. Despite this

most clinicians/radiol
abnormalities and

favo e DBT for initial targeting of both soft tissue
i |cat|o? nIy because they felt very confident in its accuracy and

abnormalities \5% en, early visualised on the DBT image.
Target a edle are ed easily from drop down lists. A traffic light colour system
mdwates\@ n be used and if the target is achievable which helps with decision
mak| pi image gives useful 2D information of the position of the selected needle to
les en get. The gantry mounted display unit is used by operators to achieve fine
rfﬁeme the X, Y, Z coordinates when performing 14 gauge core needle biopsy (CNB)

Wi sation. Some operators commented that they preferred the hand held unit of the

preV| uS\GIOTTO model.
ors found deployment of tissue markers straightforward although when enabling, the unit
s almost back to home before moving to target which is time consuming at the end of a
procedure.
The lateral approach was used primarily for Vacuum assisted procedures. Fitting the lateral
approach paddle and spacer launches the software for a lateral approach procedure. Once the
patient is in position and an acceptable scout image has been obtained, targeting and needle

12
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selection are achieved in the same way as described for 14 gauge biopsy and wire localisation.
Needle angle is simulated on the acquisition station with 2D image guidance helping with
decision making to achieve optimal angulation for sampling. The biopsy arm is manually
adjusted to the correct angle for the procedure and locked into place. Most operators initially
found use of the lateral arm more complicated than the vertical approach. However with tr%@
ease of use has improved.

Most biopsy procedures successfully obtained representative histology specimens an Qre
to obtain was usually due to patient factors eg movement. All localisation wires w@ccurately
placed.

Overall we have been satisfied with performance. §\

4.7 Image reconstruction time 6\0 C)
Image reconstruction times were measured as in the gwdan@&)rowdxﬁ he technical

evaluation. Times were found to be the same as in the t ﬁlcal re an average
time to viewing reconstructed images from decompr@ of 1 5secs. Whilst
this is not a problem in screening assessment it i Ioncz) performlng DBT

guided interventional procedures. Q &
\O OQ

5. Conclusions %’0 ((\
We found the IMS Giotto % be@purpose in terms of image quality,

serviceability and brea Iso*found the performance of the biopsy unit to be
acceptable when us elthe eotactlc or DBT guidance.

O

For reasons ofsSQ patie\egmfort and manual handling it became apparent that most

staff prefi rr@oen‘or @) ocedures with patient in the upright position. As stated
above era% struction time of 1 minute 55secs is a little long when

perfo ' BQ d‘interventional procedures.
@ﬁ e prone table and reconstruction time has been relayed to the
anuf rs. The manufacturer has considered the feedback and made changes but

th|s S not been evaluated.

«O
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(\
Appendix 1 C)®

NHSBSP equipment evaluation form 1: Exposure and image quality record — scre@&. @ment

Images from 100 women minimum should be captured within the 6 -12 week evaluatlon pe C)Q
ents from mammographers
Exposure factors

‘ radiographer/radiologist image readers
Ima
ge Date | Patient View | Field Operation mode Dose indication Target/filter kV Ci Comments on technical image quality at the acquisition Initials
no. ID Size (AEC, autokV) or dose combination ssi re% workstation (blurring, contrast, noisy, artefacts, for example)

cknes )

O
'%9/

3?“’

s{
D

o

‘7;

/6)

@fbﬁ

v

s 9)(,‘4
®O/J:

Chart 1: Comparative perf ceQ Dgical abnormality:

o
S
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Appendix 2

assessment

N\

o"’o

NHSBSP equipment evaluation form 2: Exposure and image quality record — mag@c%o@nograms in

Images from 100 women minimum should be captured within the 6 -12 week evaluati@d

2
S

O

~
,\J Radiographer’s | Image reader/radiologist's
Exposure factors menfts comments
Date Patient | View | Type of Mag Field | Operatio | Dose Targ kV mAs Com omments on image Clinical Comments Initials
ID mag* factor Size | nmode indicator | et/filt thick fort uality quality**
(AEC, or dose er b (cm) blurring, contrast, noisy, || E/G/S P
autokV) comb repeats, for example)
- {\
natio O h
n % ‘ \
N4
h ((\

nﬁ" @@ .\V
& O
P .2
‘ \Q') ) 4?\
D QY
» | D
v S .
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\

* Physical magnification (with mag platform) or high resolution mode ** Grade as excellent (E), good (Q}atisfactory (S), poor (P)
Note: you may wish to collect further exposure data with different settings such as mA value

Images should also be viewed in optical magnification mode and compared with physical magpi ‘&\
6\& QC’Q

v & ’
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Appendix 3

NHSBSP equipment evaluation form 3: Exposure and image quality record — stereo ex@ations (use one line

for each exposure) for assessment :\

Images from 100 women minimum should be captured within the 6 -12 week evaluation perl

‘ gra ’ radlologlsts comments

Exposure factors

Date Patient Project | Operat | Dose Target/fil | kV mAs Calibration | 2D or Diagnos ') Was theI i0 Was the lesion | Was any additional Initials
ID ion ion indicati | ter checked Tomo quality’#” seen by st seen best in information detected
mode on or combi- before use /@ 2Di a the 3D image on either view
(AEC, | dose nation Yes/no
autok
V) \\

M.
, [
%ﬁ?

e
* This should include a check of the F@ emen@l ** Grade as excellent (E), good (G), satisfactory (S), poor (P)
’@ Q

?“ i
‘\
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Appendix 4

NHSBSP equipment evaluation form 4: Reliability of equipment

evaluated

Questions Comments %
Have any equipment faults been reported | Yes @Q

to NCCPM and the manufacturer during
the evaluation?

If yes, please detail

;\\O

4

gsx

Noise was reported during tomogb’eo
acquisitions; this was resolv \
replacing the foam inse

arm with nylon insert?[b
paddle was replgc

there was iopsy
ess An |nte ror message
Ie@ external hard drive
onitor, &éhng was heard inside
stan was found to be a small

as removed. The tower
rive had to be replaced at a
ate when the computer would not

© \?

er on.
Have any faults led to sc n?ig No
downtime? (if yes,
what the fault was a ow
persisted)
All faults &Be reporfedto the fault Yes
reporting em. O\ m this has been
do

wagthéyesponse time from the
nufactOger for faults reported?

Within 24 hours

%

/A

mechanical safety issues?

2
M Qs
re any problems with No
C ctivity?
Were these resolved in a timely manner? | N/A
Have you had any electrical or No

18
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Appendix 5

NHSBSP equipment evaluation form 5: Overall comments

Questions Comments
Is the equipment fit for use in the Yes \
NHSBSP? @
If no, please comment C)

A ~
Was the equipment used at full capacity | Yes N

over the period of the evaluation (6/9/12
weeks)

If no, please comment

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

If yes, please comment

Any additional comments on general or.
imaging performance R

S

19
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Appendix 6: Manufacturer’s comments

MIS would like to thank colleagues within Thirlestaine Breast Unit for the time taken to asﬁ%&
the Giotto Class. The feedback has been very valuable and we have implemented a fe

changes and improvements below:

changes to further improve new units that are currently being delivered. Please 866@ f

New Prone Table (lighter and with better maneuverability, can wit@lo 0

kg)
New radiolucent needle guide to reduce artifact during tomg-@ biopsy
New sliding biopsy paddle 17x22 cm for frontal approach 6\ x10{£€m hout hole)

for lateral approach
Completely new Raffaello Software interface speediz@Tom S sis reconstruction

times and allows imaging whilst the system is rec ting the prior image. The new
iterative reconstruction time (50mm CBT) is | 27se
Real Time SLAB — allows users to select slicmkness

eet from the software with a

visual vertical bar to scroll \l
SMARTCHECKER accessory device fo @ ime K@/ ore imaging on the
mammography unit é

20





