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Executive summary  

The purpose of this evaluation was to assess the practical performance of the Hologic 

3DimensionsTM digital mammography system in tomosynthesis mode. The evaluation 

was carried out between October 2017 and August 2018.  

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

within the appropriate limits throughout the evaluation. 

The system’s performance was good and the radiographers found it easy to use. Image 

quality was assessed as good in the majority of cases. Almost all lesions were seen, in 

a detailed study of different types of lesion viewed in 2D, tomosynthesis and 

synthesized 2D. 

Both standard flat paddles and curved paddles (SmartCurveTM  Breast Stabilisation 

System) were used in the evaluation. The average mean glandular dose (MGD) 

calculated for MLO views of 50 to 60mm thick breasts was 2.0mGy, well below the 

national dose reference level (DRL) of 2.5mGy. 

The Hologic 3Dimensions™ mammography system was found suitable for use in 

tomosynthesis mode for assessment in the NHSBSP, for imaging and for 

tomosynthesis biopsy.
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1. Introduction 

1.1 Evaluation centre and timeline 

The evaluation was carried out at the Jarvis Breast Centre in Guildford, Surrey, a breast 

screening unit which is run as a standalone unit with women being referred to local 

hospitals for further procedures when necessary. The centre meets the relevant national 

quality standards1 for breast screening and meets the criteria for evaluation centres 

outlined in the NHSBSP Guidance Notes for Equipment Evaluation2.  

 

The centre serves the population of Surrey and North East Hampshire for women of 

normal screening age and for the age extension trial. The centre invited over 55,000 

women of screening age, between 47 and 73 years, during the year 2016-17. Of these, 

more than 42,000 were screened, resulting in more than 2,800 recalls for further 

assessment. Some 1200 biopsies were performed during that period. 

 

The evaluation of the Hologic 3Dimensions system, took place over the period of 

October 2017 to August 2018. Both the 2D and tomosynthesis modes of the system 

were under evaluation in the centre during that period. The 18cm x 24cm SmartCurve 

paddle was installed in October 2017, while the 24cm x 29cm SmartCurve paddle was 

made available in February 2018.  

 

1.2 Equipment evaluated 

1.2.1  3Dimensions Mammography system and workstation 

The 3Dimensions system was installed by Hologic on a loan basis for the duration of the 

evaluation. Hologic agreed to indemnify the equipment and provided both technical and 

applications support over the evaluation period.  

The mammography gantry comprises of an automatically controlled C-arm with push 

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

Gantry height and compression can also be controlled by foot pedals.  

The 3Dimensions has an amorphous selenium detector. The system uses rhodium and 

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

The pixel size for tomosynthesis images in high resolution mode is 0.07mm; this mode 

was used for the evaluation. 

The acquisition workstation (AWS) has a single 3megapixel monitor fixed on a console 

with ergonomic features of adjustable height and biometric login. The AWS can be set 

up to adjust the height automatically to suit the individual operator. 
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It has a keyboard and a separate touchscreen control pad with a mouse. There is a lead 

glass radiation shield attached to the console. In addition to the footswitch for exposure, 

there is also a single exposure button at the AWS. 

 

Figure 1. Hologic 3Dimensions mammography system  

 

1.2.2 Other equipment available for the evaluation 

1.2.2.1 Paddles 

Three standard-size compression flat paddles and 2 curved paddles were available for 

use, as well as specialist paddles for use in assessment. All the different paddles were 

automatically recognised by the 3Dimensions once they were in position on the gantry.  

The 24cm x 29cm and the 18cm x 24cm flat paddles were in routine use, with the small 

breast paddle (8cm x 24cm) used for women with small breasts. Specialist paddles 

such as the 5cm x 5cm and 6cm x 7cm stereo paddles were used in assessment, as 

required. 
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18cm x 24cm and 24cm x 29cm SmartCurve paddles were in routine use as well as the 

flat paddles. Figure 2 shows a 24cm x 29cm SmartCurveTM  Breast Stabilisation System 

(SmartCurve paddle). The shape of the 18cm x 24cm paddle is similar. The choice of 

using flat or SmartCurve paddles was made by the radiographer. 

 

Figure 2. SmartCurve paddle, 24cm x 29cm version 

1.2.2.2 SecurView Reporting Workstation 

A SecurView® reporting workstation was available for viewing images and to enable the 

smart mapping feature of Intelligent 2D™ (synthetic) images derived from the 

tomosynthesis images. Smart mapping is a feature by which a mouse click on a 

suspicious area of the Intelligent 2D image automatically displays the corresponding 

tomosynthesis slice on the adjacent monitor. 

1.2.2.3 Hologic AffirmTM Breast Biopsy System 

A Hologic Affirm™ Biopsy system was provided and was used for tomosynthesis biopsy 

procedures. The Affirm has already been evaluated as described in an earlier practical 

evaluation report3.  

1.2.3 Image Reading 

All images from the 3Dimensions were transferred automatically to the PACS and the 

SecurView workstation. Clinical images were principally read on the PACS reporting 

workstations. 

1.3 Practical considerations 

At the time of the evaluation, users were already familiar with Hologic systems having 

previously worked with the Dimensions. However, users found that the space behind 

the lead glass shield of the 3Dimensions was limited. They would have preferred a 

wider lead glass screen to give more space behind it for all 3 staff usually present 

during a biopsy procedure.  
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1.4 Objectives of the evaluation 

The main purpose of the evaluation was to determine the suitability and performance of 

the equipment for use within a breast screening unit in the NHSBSP.  

The detailed objectives were: 

  

• to assess the reliability and user-friendliness of the equipment in an assessment 

environment 

• to assess dose against national standards 

• to assess the image quality and diagnostic value of tomosynthesis and 

synthesized images 
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2. Acceptance testing, commissioning and 

performance testing 

2.1 Acceptance testing and commissioning 

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

Jarvis Breast Centre. The system was used in place of one of the existing Hologic 

Dimensions mammography machines, which was mothballed for the duration of 

evaluation.  

  

The installation was followed by the commissioning of the system, which included 

integration with the main PACS and with the SecurView workstation. The system was 

integrated with NBSS at the same time.  

 

The acceptance and commissioning tests4 were carried out by the local medical physics 

service and the physics reports are included at Appendix 1. This followed a technical 

evaluation5 of the 3Dimensions by the National Coordinating Centre for the Physics of 

Mammography (NCCPM). The practical evaluation only proceeded after an interim 

recommendation to progress was received.  

 

2.2 Performance testing 

The local medical physics team carried out their first six monthly routine performance 

survey6 on the system in February 2018. The report from this survey is included at 

Appendix 1. In August 2018, they carried out a second six monthly routine performance 

survey and the survey report is also included in Appendix 1. 
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3. Routine quality control 

Routine quality control (QC) was carried out as detailed in the NHSBSP guidelines.4 

Tests were carried out daily, weekly and monthly. All test results were recorded on the 

QA spreadsheet provided by the local physics service.  

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

monitors are tested monthly. 

3.1 Daily QC tests 

The following quantities were recorded daily for the 2D mode during the evaluation 

period: 

 

• mAs 

• SNR (signal-to-noise ratio) 

• mean pixel value 

• CNR (contrast-to-noise ratio) 

 

The results for these are presented in Figures 3 to 6. Although measurements of CNR 

are only required weekly, these were recorded daily and the daily CNR is shown in 

Figure 6. 

For the tomosynthesis mode, the mAs and the mean pixel value as the detector dose 

indicator (DDI), were recorded daily. These are the only quantities required by the QC 

guidance for tomosynthesis7. The results are shown in Figures 7 and 8. 

No artefacts were recorded during the evaluation period. 
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3.1.1 Daily tests – 2D exposure 

 

  
Figure 3. mAs recorded daily for 45mm of Perspex (2D)  

 

Figure 4. SNR recorded daily for 45mm of Perspex (2D) 
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Figure 5. Pixel value recorded daily for 45mm of Perspex (2D) 

 

Figure 6. CNR recorded daily for 45mm of Perspex (2D)  
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3.1.2 Daily tests – tomosynthesis exposure and artefacts 

 
Figure 7. mAs recorded daily for 45mm of Perspex (tomosynthesis) 

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

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

the evaluation: 

 

• CNR 

• uniformity 

• image quality measured with a TORMAM 

 

They are presented in Figures 9 to 11.  

For the tomosynthesis mode, only the image quality was recorded. This is shown in Figure 

12. 

3.2.1 Weekly tests – 2D 

 
 

 
 

Figure 9. Weekly CNR measurements for 45mm Perspex (2D) 
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Figure 10. Weekly uniformity measurements for 45mm Perspex (2D) 

 

 

Figure 11. Weekly tests of image quality measured with TORMAM test object (2D) 
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3.2.1 Weekly tests – tomosynthesis 

 
Figure 12. Weekly tests of image quality measured with TORMAM test object (tomosynthesis) 

3.3 Monthly QC tests 

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

evaluation: 

 

• mAs for 20mm and 70mm Perspex 

• SNR for 20mm and 70mm Perspex 

• CNR for 20mm and 70mm Perspex 

• mean pixel value for 20mm and 70mm Perspex 

 

They are presented in Figures 13 to 20. 

For the tomosynthesis monthly tests, the following results were recorded during the 

evaluation: 

 

• mAs for 20mm and 70mm Perspex 

• DDI for 20mm and 70mm Perspex 

 

These are shown in Figures 21 to 24. 

0

10

20

30

40

50

N
u
m

b
e
r 

o
f 

d
e
ta

ils
 s

e
e
n

filaments calcifications low contrast

Ava
ila

ble
 fro

m th
e N

ati
on

al 
Co-o

rdi
na

tin
g C

en
tre

 

for
 th

e P
hy

sic
s o

f M
am

mog
rap

hy
 (N

CCPM)



Practical evaluation of Hologic 3Dimensions digital breast tomosynthesis system 

20 

3.3.1  Monthly tests – 2D 

 
Figure 13. mAs recorded monthly for 20mm Perspex (2D) 

 
Figure 14. mAs recorded monthly for 70mm Perspex (2D) 
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Figure 15. SNR recorded monthly for 20mm Perspex (2D) 

 

Figure 16. SNR recorded monthly for 70mm Perspex (2D) 
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Figure 17. CNR recorded monthly for 20mm Perspex (2D) 

 

Figure 18. CNR recorded monthly for 70mm Perspex (2D) 
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Figure 19. Detector Dose Indicator for 20mm Perspex (2D) 

 

Figure 20. Detector Dose Indicator for 70mm Perspex (2D) 
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3.3.2  Monthly tests – tomosynthesis  

 
Figure 21. mAs recorded monthly for 20mm Perspex (tomosynthesis)  

 

 
 

Figure 22. mAs recorded monthly for 70mm Perspex (tomosynthesis) 
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Figure 23. Detector Dose Indicator for 20mm Perspex (tomosynthesis) 

 
 
 
Figure 24. Detector Dose Indicator for 70mm Perspex (tomosynthesis) 
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4. Data on assessments conducted 

4.1 Clinical Dose Audit 

Exposure details of tomosynthesis images were extracted from the DICOM headers for 

a dose survey of 980 images (CC and MLO). Details for both the flat paddles and the 

SmartCurve Breast Stabilization System relate to the period February 2018 to July 

2018. Incorrect calibration of the paddle height for the 18cm x 24cm SmartCurve paddle 

meant that data from earlier than February 2018 had to be discarded.  

The dose calculator from NCCPM was used to calculate average MGDs. It is based on 

a model and data published by Dance et al.8, 9 The model assumes flat surfaces at the 

top and bottom of a breast under compression, and has not been modified for curved 

paddles. 

Detailed results for the 4 dose surveys are presented in Appendix 2. The average 

MGDs and compressed breast thicknesses (CBTs) are summarised in Tables 1 and 2 

for the different paddle sizes. All the MGDs for the MLO view of 50-60mm thick breasts 

compare favourably with the national diagnostic reference level (DRL) of 2.5mGy for 2D 

imaging. 

For the 18cm x 24cm SmartCurve paddle, the average MGD for the MLO view was 

1.95mGy, for 50 to 60mm thick breasts. It is very close to that for the 18cm x 24cm flat 

paddle (1.96mGy). 

For the 24cm x 29cm SmartCurve paddle, the average MGD for the MLO view of 50 to 

60mm thick breasts was 1.88mGy, which is slightly (7.5%) lower than for the 

corresponding flat paddle (2.02mGy). The value of 1.88mGy is, however, the mean of 

only 3 values that fell in the 50 to 60mm thickness range, and so no definitive 

conclusion can be drawn from this result. 

Table 1. Average values of MGD and CBT using 18cm x 24cm paddles 

Paddle View Group of women Number of 

images 

Average 

MGD (mGy) 

Average 

CBT (mm) 

Flat CC All 293 2.07 55 

 MLO All 336 2.02 54 

 MLO CBT 50 to 60mm 114 1.96 55 

SmartCurve CC All 37 1.82 48 

 MLO All 40 1.89 50 

 MLO CBT 50 to 60mm 16 1.95 55 

 

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

Ava
ila

ble
 fro

m th
e N

ati
on

al 
Co-o

rdi
na

tin
g C

en
tre

 

for
 th

e P
hy

sic
s o

f M
am

mog
rap

hy
 (N

CCPM)



Practical evaluation of Hologic 3Dimensions digital breast tomosynthesis system 

27 

Paddle View Group of women Number of 

images 

Average 

MGD (mGy) 

Average 

CBT (mm) 

Flat CC All 98 2.64 65 

 MLO all 105 3.02 70 

 MLO CBT 50 to 60mm 18 2.02 56 

SmartCurve CC all 36 2.29 59 

 MLO all 35 2.93 68 

 MLO CBT 50 to 60mm 3 1.88 54 

 

The overall average MGD, for MLO views of 50 to 60mm thick breasts, was 1.96mGy.  

 

4.2 Comparison of displayed dose with calculated MGD 

The doses displayed on the acquisition workstation are stored in the DICOM headers of 

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

output and half value layer (HVL). The MGDs that were used for the dose surveys were 

obtained by calculation, using data and equations published by Dance et al.6,7. The 

output and HVL values were derived from physics measurements made by NCCPM at 

the Jarvis Centre. 

The displayed dose is plotted against the calculated dose in Figure 25. The slope of the 

trendline is 14% higher than equality (slope = 1), and this reflects the differences in the 

output and HVL values used in the calculations. 
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Figure 25. Displayed dose versus calculated dose (tomosynthesis) 

 

4.3 Imaging times 

Imaging times were found to be acceptable in clinical use. To provide illustrative figures, 

a 45mm thick block of Perspex was imaged in both tomosynthesis mode and combo 

mode, and timings from pressing the exposure button noted with a stopwatch. However, 

only tomosynthesis mode was used during the evaluation. The results are shown in 

Table 3. The times shown are cumulative, for example the first reconstructed slice is 

seen 6s after the end of exposure. 

Table 3. Stopwatch timings for exposures of a 45mm Perspex phantom from the beginning of 
acquisition 

Exposure stage  Tomosynthesis 
time in seconds 

Combo time in 
seconds 

End of exposure / decompression  10 17 

First reconstructed slice seen on screen 16 16 

System ready for next exposure (cycle time) 31 42 
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4.4 Timings for image reading by readers 

Image reading was carried out on the PACS workstations normally in use within the 

centre. There was a standalone SecurView provided for the purposes of the evaluation. 

Although images loaded more quickly on the SecurView than on the PACS 

workstations, the readers preferred to use the PACS workstations as they were more 

familiar with the equipment.  

All readers were radiologists with a number of years’ experience in reading 

tomosynthesis images. They found that image reading was mostly limited by the time 

taken for the images to load on the PACS workstations.   

Although the smart mapping tool available on the SecurView was not widely used, 

readers found it useful to confirm the position of lesions. They also found that the 

presence of calcium was confirmed more quickly with the smart mapping tool, as 

discussed in Section 8.15.  

4.5 Clinic workflow 

Normally, tomosynthesis imaging and tomosynthesis biopsy is carried out in the centre 

in a single room. However, during the evaluation, assessment cases were shared 

between the 3Dimensions and the existing Dimensions system located in another room. 

Workflow was found to be the same in all cases, as no delays or problems were 

experienced when using the 3Dimensions.  

4.6 Image quality assessment 

4.6.1 Breast density 

As part of the image quality assessment, readers were asked to make an estimate of 

the percentage breast density for each case within a sample dataset. Comments were 

recorded using a modified version of NHSBSP Equipment Evaluation Form 8 for user 

assessment of digital image quality. These cases have been classified as fatty (0 to 

33% density), mixed (34 to 66% density) and dense (67 to 100% density). The density 

information was taken from 98 cases and the proportions found were: 

 

• fatty: 21% 

• mixed: 69% 

• dense: 10% 

 

The results are shown in Figure 26. 
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Figure 26. Reader estimates of breast density 

4.6.2 Image quality 

The readers also assessed the image quality for these cases with the results for a total 

of 267 image views shown in Figures 27 to 31. Image view refers to a reader reading 

either a CC or MLO view for a single case.  

82% of the image views were rated as satisfactory for overall contrast. The rest were 

assessed as either high or very high. 

In the assessment of the suitability of image processing, the readers judged it good or 

excellent in just under 80% of image views with the rest satisfactory. There was no poor 

or inadequate. 

Overall diagnostic value was found to be excellent or good in more than 85% of the 

image views. 2% were judged poor with the rest satisfactory. No image views were 

assessed as inadequate. 

Diagnostic zoom was rated as good or excellent for more than 80%. There was one 

image view judged poor with the rest satisfactory. 

Diagnostic value of the Intelligent 2D images was also assessed. More than 76% of the 

image views were rated good or excellent. 16% were satisfactory with the rest, 8%, 

judged to be poor. 
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Figure 27. Readers’ assessment of overall contrast 

 

Figure 28. Readers’ assessment of suitability of image processing  
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Figure 29. Readers’ assessment of overall diagnostic value  

 

 

Figure 30. Readers’ assessment of diagnostic value of zoom  
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Figure 31. Readers’ assessment of diagnostic value of Intelligent 2D images 

4.7 Radiologists’ commentary 

One of the radiologists made the following comments as part of this study: 

 

• intelligent 2D makes the calcium particles appear coarser and more benign 

looking whilst often the finer particles are not seen at all 

• tomosynthesis always gives added value with calcifications, which enables 

ruling out an associated mass (see manufacturers comment) 

• with round masses, both 2D and Intelligent 2D appear the same, but 

tomosynthesis is better as the entire margin is more clearly seen 

• ASDs may be less visible in Intelligent 2D than in 2D images, however that 

does not necessarily mean that it is of less diagnostic value, because 

tomosynthesis makes it look normal or benign, which paradoxically increases 

diagnostic value, as less visibility on Intelligent 2D means that the lesion is not 

real. 

 

4.8 Using the 3Dimensions system for biopsy 
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Tomosynthesis biopsies were carried out on a total of 43 women during the evaluation 

period. Four of these were diagnostic vacuum biopsies with 1 vacuum excision, while 

the rest were core needle biopsies. All the biopsies were carried out by the radiologists.  

Use of the Affirm biopsy system with the 3Dimensions was the same as its use with a 

Dimensions3. Radiographers’ comments on the practicalities of using tomosynthesis 

biopsy with the 3Dimensions are summarised in Sections 7.18 to 7.20.  
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5. Equipment reliability 

The equipment performed reliably during the entire evaluation period. There was no 

unplanned downtime reported. 

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

period are listed at Appendix 3.  
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6. Electrical and mechanical robustness 

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

system during the evaluation period. There were no safety issues, and no electrical or 

mechanical problems were encountered during the evaluation period. 
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7. Radiographers’ comments and 

observations  

The views of radiographers were sought on the use of the 3Dimensions system in 

tomosynthesis mode for assessment. The questionnaire was based on standard form 

11 from the NHSBSP guidelines. Because of the similarity of the 3Dimensions to the 

Dimensions, questions which looked at similar topics had an additional response option 

to indicate this similarity.  

Radiographers initially completed the questionnaires in February 2018, but on review it 

was seen that their experience to date had not been enough to reflect use in the longer 

term. They therefore completed the questionnaires again in October 2018, when they 

were familiar with the system and experienced in its use. Views reported in this section 

are mainly from the later set of responses, but some earlier responses are included. 

A total of 20 staff returned the first questionnaire, and 18 the second. The main details 

from the answers and comments made on the questionnaires are given below. A copy 

of the questionnaire is included at Appendix 4. 

7.1 Operator manual 

Hologic provided a user manual and radiographers were asked to give it a rating if they 

had used it. Responses were good (5) or satisfactory (1), while 1 rated it the same as 

the Dimensions. The others did not use it. 

A shorter set of instructions, developed in-house, was in use and was preferred by most 

users (14), while 1 did not prefer it and 3 had no preference. 

7.2  Training 

The applications training for tomosynthesis was delivered by Hologic applications staff 

to some radiographers who then trained the others, as described in Section 12.1. 

The training was considered excellent (6) or good (6) by those who responded. Several 

commented on missing the training and having to learn from colleagues. 

The training for the acquisition workstation was also regarded as excellent (6) or good 

(6) by those who responded. 
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7.3  Ease of use 

Respondents initially rated this as excellent (8) or good (7), and later as excellent (12) 

or good (4). All staff were familiar with the Dimensions systems in use at the centre, and 

so the others simply rated ease of use as “same as Dimensions”. 

7.4 Ease of fitting the tomosynthesis faceplate  

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

the Dimensions. 

7.5 Exposure controls 

The 3Dimensions has 2 options for initiating exposures, a foot pedal and a single 

exposure button on the top of the AWS. Both were generally liked, with the foot pedal 

rated as excellent (14) or good (4). The exposure button was initially rated excellent (3), 

good (12), average (2) or satisfactory (1), while 2 did not use it. In the later responses, 

the exposure button was rated more highly, as excellent (9), good (8), or satisfactory 

(1). 

Several comments indicated a preference for using the foot pedal rather than the 

exposure button. 

7.6 Tomosynthesis QA tests and calibration 

QA testing is carried out by different radiographers in turn, but a few had not yet carried 

out these tests on the 3Dimensions. Those who had done so rated the tests as easy (4), 

average (12) or difficult (1). The respondent who found the QA tests difficult said that 

the QA instructions were not ready at first, and not clear enough. With regards to weekly 

calibration, respondents rated this as easy (5) or average (12). 

7.7 Exposure times 

When asked whether the compression time was acceptable, all 18 said it was. 

7.8 System performance and throughput 

All 18 respondents said that system performance did not limit patient throughput. 

7.9 Comfort level of women 

Four rated comfort during tomosynthesis exposures as excellent and 8 good. One 

commented that most women do not seem to notice the difference. In the earlier 

responses, one respondent said the curved paddle was uncomfortable, as it dug into 
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the shoulder, and another that the curved paddle was less comfortable.  Body habitus 

and sensitivity of the client also play an important role in addition to equipment design. 

7.10 Range of controls and indicators 

Asked whether all the expected controls were present, all respondents said that they 

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

period. 

All respondents said the controls and on-screen icons were easy to find and use. 

7.11 Image appearing at the acquisition workstation 

The time for the image to appear at the acquisition workstation was rated excellent (11) 

or good (3). Two said it was slightly slower than the Dimensions and two did not 

respond. 

7.12 Image handling and processing at the AWS 

When rating the image handling at the AWS, scrolling through the image levels was 

rated as excellent (6), good (5), average (1) or satisfactory (1). Three assessed it as the 

same as for the Dimensions. One would have preferred to use a rollerball for scrolling. 

Radiographers rated the image processing facilities at the AWS as excellent (1), good 

(7) or average (1). Three considered the image processing to be the same as for the 

Dimensions. 

Only 10 of the respondents had used query/retrieve at the workstation, to bring back 

prior images, and they rated it as excellent (4), good (3), average (2) or satisfactory (1). 

Two also said it was the same as with the Dimensions. 

7.13 Ease of use of human interface facilities at the AWS 

Most respondents had no issue with using the keyboard, rating its ease of use as 

excellent (7), good (5) or average (2). Two rated it the same as for a Dimensions.  

Fourteen respondents commented positively about the touchscreen, rating its ease of 

use as excellent (6), good (4), average (3) or satisfactory (1). At the earlier stage, 

comments were that it seemed slow to respond, but this was not reflected in the later 

responses. The sensitivity was reduced after a few months, on request from the centre, 

because users found it over-sensitive initially. All respondents were satisfied with the 

sensitivity after this. 

Use of the mouse was rated positively by most respondents, saying it was excellent (4), 

good (9), average (1) or satisfactory (1). There were 3 non-respondents. Five initially 

Ava
ila

ble
 fro

m th
e N

ati
on

al 
Co-o

rdi
na

tin
g C

en
tre

 

for
 th

e P
hy

sic
s o

f M
am

mog
rap

hy
 (N

CCPM)



Practical evaluation of Hologic 3Dimensions digital breast tomosynthesis system 

40 

had difficulty using the mouse to move the cursor, especially between the 2 screens, but 

this was no longer a problem after the longer period of use. One had initially found it 

over-sensitive, which sometimes caused the wrong client to be highlighted on the 

screen.  

Ease of scrolling through the tomosynthesis slices was rated as excellent (4), good (9), 

or satisfactory (2). One said it was the same as on a Dimensions with 2 non-

respondents. There 2 comments about preferring to use a roller ball, which they felt 

made this task easier than with a mouse. 

7.14 Image quality for tomosynthesis 

The overall quality of tomosynthesis images, viewed at the AWS, was rated positively 

by all the respondents, who assessed it as excellent (10) or good (7). One thought it 

was the same as for a Dimensions.  

Visibility of fine calcifications was rated as excellent (6), good (8) or average (2). One 

said it was the same as on the Dimensions, while one did not answer because they had 

not noticed, or considered it a matter for the readers to judge. 

7.15 Level of confidence in the system 

All respondents expressed confidence in the system, giving ratings of excellent (11) or 

good (6). One said their confidence was the same as for a Dimensions. 

7.16 Hazards 

Seventeen respondents said there were no potential hazards to themselves, while 1 

said it was the same as for a Dimensions. Two identified minor hazards in the earlier 

responses. One was the repeated trapping of her hand under a curved paddle while 

positioning, while the other considered the position of the monitor to be a potential 

hazard. This has been discussed in detail in the 2D practical evaluation report.10 

Respondents did not perceive any hazard to the woman, with 15 saying no hazard and 

one saying it was the same as for a Dimensions. 

7.17 General comments 

A number of general or further comments were made by the radiographers. These 

were: 

 

• really great 

• fantastic equipment, excellent clarity 

• HD is a winning feature 
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• the position of the monitor screen obstructed the view of the client, limited 

space to reposition without hindering movement for the mammographer – this 

should have been identified at room design stage and amended 

• it would be desirable to have a management system, so that images acquired 

on other systems would be visible on the 3Dimensions, which would be useful 

for biopsy, and sometimes essential (see manufacturers comment) 

• the moveable faceguard is a good addition, but needs careful positioning not to 

cut off the chest wall edge of the image 

 

7.18 Fitting and removing biopsy equipment 

Fitting and removing the Affirm biopsy attachment was rated as excellent (1), good (6) 

or average (3). Three found it to be the same as for a Dimensions, while the others did 

not comment because they had no experience of doing this. 

7.19 Ease of use of system for tomosynthesis biopsy 

Twelve respondents had experience of biopsy with the 3Dimensions, and rated its ease 

of use as excellent (1), good (4), average (3) or satisfactory (2). Two said it was the 

same as for a Dimensions. One commented that there was some play in the needle. 

7.20 Additional comments on tomosynthesis biopsy 

One said that QAS testing indicated great accuracy for both 2D and tomosynthesis 

biopsy. One said that the round pointer for needle testing tilts with compression, 

preferring a square or rectangular one. One warned that needle guides are specific to 

the individual X-ray set, so they need careful identification. 

Needle guides for Hologic equipment have an ‘L’ on the package and clear identification 

of compatibility is also on the package 
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8. Readers’ comments and observations 

The views of radiologists on the use of the 3Dimensions in tomosynthesis mode for 

assessment were collected using standard evaluation form 12 from the NHSBSP 

guidelines1. The questionnaires were completed by 6 experienced radiologists who 

have been working with tomosynthesis images for a number of years. The answers to 

the questionnaires are given below with the main comments from the respondents 

included. A copy of the questionnaire is included at Appendix 5. 

The Jarvis Breast Centre’s PACS is located at a remote site. Some reports of slow 

image handling in the following sections are likely to reflect PACS and network issues, 

rather than properties of the 3Dimensions tomosynthesis images. 

8.1 Operator manual 

The operator manual which was provided by the manufacturer was not used by the 

radiologists during this evaluation as they were already familiar with using the 

Dimensions previously. 

8.2  Applications training for tomosynthesis 

Only one of the respondents said that the applications training was good while the 

remaining 5 did not respond.  

8.3 Use of reporting station controls for tomosynthesis 

Most of the respondents rated the mouse, keyboard and keypad as excellent, good or 

average. It should be noted that most image-reading was done on the PACS 

workstations, which readers preferred to use. The SecurView was mainly used in 

evaluation of the smart mapping tool, reported in section 8.15. 

One respondent said that they had not been told how to use the keyboard or keypad for 

image reading. 

8.4 Image handling tools for tomosynthesis 

The rating of image handling tools including zoom and cine was excellent (1), good (3) 

and average (2). One commented that the tools were the same as those used in 

everyday image reading. 
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8.5 Visibility and usability of on-screen icons for tomosynthesis 

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

8.6 Slab thickness change when reviewing tomosynthesis images 

Only 2 of the respondents had changed the slab thickness, with one making use of it on 

rare occasions. The other one who commented that they were unable to change to 

2mm thickness slabs, but only to larger thicknesses. There was also a comment from 

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

8.7 Reading and reporting flow pattern in tomosynthesis mode 

The response about the reading and reporting workflow was varied. One respondent 

rated it as excellent with another as good. Of the others, 3 rated it as poor with the last 

respondent rating it as satisfactory. A majority of respondents commented that the 

workflow was slow, very slow or too slow, but acknowledged. This may be due to the 

use of PACS amd it not being located within the evaluation centre.  

8.8 Time for image to appear on reporting workstation in tomosynthesis mode 

For the selection of each new patient, the time was judged as either satisfactory (2) or 

poor (4). One respondent also commented that it was too slow. 

The in-examination change was marked as satisfactory (1) and poor (3). The remaining 

2 did not respond. One commented that it was slow. 

 

For biopsies, one said it was good with 2 rating it as average. The remaining readers 

did not respond. 

8.9 Adjustment of reporting monitors to suit the user 

Two respondents found this easy and 2 average, while the remaining 2 did not respond.  

8.10 Navigating between tomosynthesis slices 

Five respondents found it easy to navigate between the tomosynthesis slices. The last 

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

8.11 Image quality of tomosynthesis images 

The majority of readers considered image quality to be excellent (2) or good (3) for 

image contrast. One did not respond. 
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For image sharpness, 4 found it good and one average. There was one non-

respondent. 

8.12 Visibility of fine calcifications 

When looking for fine calcifications, the respondents rated tomosynthesis as good (2), 

average (2) and poor (2).  

Two rated the visibility of fine calcifications in Intelligent 2D images as excellent, 2 good, 

one average and one satisfactory. 

One of those who gave the poor rating for tomosynthesis images also commented that 

viewing an Intelligent 2D image can also underestimate the number of particles in a 

cluster, when compared to viewing a magnification table image. 

8.13 Value and quality of Intelligent 2D images 

The value and quality of Intelligent 2D images was rated as excellent (1), good (1) and 

average (3). The one non-respondent commented instead that it was useful in most 

cases. 

8.14 Comparison of Intelligent 2DTM images 

8.14.1 Intelligent 2D compared with 2D 

When comparing Intelligent 2D images with 2D images, one respondent said it was the 

same while 3 respondents said it was poorer and the other 2 did not respond.  

One commented that some small masses were difficult to see. Another comment was 

that Intelligent 2D seemed to smooth features making cancers less obvious, although 

calcifications were seen better. Another reader said that asymmetry and low density 

masses were not well seen.  

Of the 2 who did not give a rating, one commented that it was variable and they still 

relied on looking at the 2D images. Raw data tomo images are always read in 

conjunction with synthesized images. They also said that on occasion, the Intelligent 2D 

did not show calcifications. The other one commented that they wanted to have a more 

formal comparison using batches of images to be able to answer.  

8.14.2 Intelligent 2D compared with C-view 

When comparing Intelligent 2D with previous experience of viewing C-view images, one 

respondent said it was the same and 2 said it was poorer while the other 3 did not 

respond. 
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One of those who said it was poorer commented that Intelligent 2D “gets rid” of more 

lesions and makes them appear as lower density. 

8.15 Usefulness of smart mapping tool on SecurView reporting workstation 

Two respondents rated the usefulness of the smart mapping tool as good and 3 said it 

was average, while the last one said it was poor. 

There was one comment that the mapping tool was useful to find calcification on 

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

calcium. Another comment was that it was hard to go from one workstation to another 

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

workstations. 

8.16 Acceptability of images acquired with SmartCurve Breast Stabilization 

System 

Three respondents said the images acquired with curved paddles were acceptable, 2 

said they did not know, while the last did not respond. 

8.17 Recording findings on NBSS for tomosynthesis images 

This function is not currently available on NBSS. 

8.18 Overall impression of image quality 

Most of the readers thought that image quality was good (5) with one saying that image 

quality was excellent. 

8.19 Overall satisfaction in use for assessment 

The overall opinion from respondents was that the 3Dimensions system was excellent 

(1), good (3), average (1). There was one respondent who thought it was poor and 

commented that the slow loading of images on the reporting workstation severely 

detracted from its benefits. This comment relates to the local PACS/IT infrastructure and 

not directly to the system under evaluation. 

8.20 General comments 

One respondent commented that loading and saving the tomosynthesis images to the 

PACS was slow and time-consuming but relates to the IT infrastructure, not the system. 

Another responded that the system seemed very good and was certainly equivalent to 

or better than any other systems they had seen. They also commented that the slow 
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loading of tomosynthesis images were hindered by the PACS speediness. This might 

not be the case for an on-site PACS, or if images had been viewed primarily on the 

SecurView, as images were sent directly to it. 

9.  Information Systems 

9.1 Workflow configuration 

The 3Dimensions system was integrated into the local network of the centre as shown 

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

The clinic worklist was sent from the NBSS system to the 3Dimensions, which was 

connected to both the PACS and to a SecurView reporting workstation.  

Images were sent to both when the examinations were closed. Prior images were 
available on the SecurView workstation as well as on the PACS workstations for 
comparative image reading. 

 

Figure 31. Image workflow example 
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9.2 Reporting workstations 

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

evaluation. However, the SecurView was only used as a secondary reporting 

workstation as the readers viewed the clinical images on the PACS MX workstations. Its 

main use was to enable the smart mapping feature of Intelligent 2D (synthesized) 

images derived from the tomosynthesis images. Smart mapping is a feature by which a 

mouse click on a suspicious area of the Intelligent 2D image automatically displays the 

corresponding tomosynthesis slice on the adjacent monitor. 

9.3 Image sizes 

The 3Dimensions is capable of producing tomosynthesis images in two different 

formats: standard with 100 micron pixel size and high resolution with 70 micron pixel 

size. High resolution images were used in the evaluation. 

Table 3 shows the sizes of images produced by the 3Dimensions. The size of a 

tomosynthesis image depends on the field size and the CBT. The range of values given 

reflects the extremes that have been imaged in the centre, from the thinnest breast 

(18cm x 24cm image) to the thickest (24cm x 29cm image). 

Table 3. Image file sizes in megabytes (MB)- no compression applied 

Image type 18cm x 24cm 
(thinnest breast) 

24cm x 29cm 
(thickest breast) 

2D image 16.6 26.6 

2D synthesized (Intelligent 2D) image  25.0 40.0 

tomosynthesis projections 13.5 65.9 

tomosynthesis HD image  477.1 2835.4 
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10.  Confidentiality and security issues 

The evaluation complied fully with the NHS Cancer Screening Programmes’ 

Confidentiality and Disclosure Policy11. 
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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 

other systems. Access to all these systems is restricted to authorised users by 

password protection. 

Access to the AWS and to the reporting workstations was similarly restricted to 

authorised users with individual passwords. 
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12.  Training 

12.1 Radiographer training 

The applications training for tomosynthesis use was delivered by an applications 

specialist to the radiographers who were present in the centre at the time. The training 

was cascaded from these to the others, as is the usual practice. 

All radiographers were experienced in the use of tomosynthesis imaging, and some also 

had experience in tomosynthesis biopsy. 

12.2 Reader training 

All 6 readers were experienced radiologists who had previously attended approved 

tomosynthesis image reading courses at either Kings College Hospital or St George’s 

Hospital. They also had several years’ experience of reading tomosynthesis images. 
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13.  Discussion 

13.1 Equipment and practical considerations 

The 3Dimensions has a number of new features, which were mostly well received by 

the users, although some problems were reported with use of the SmartCurve paddles. 

Use of the SmartCurve paddles and the new ergonomic features of the 3Dimensions 

are described in detail in the practical evaluation (2D) report10 and only mentioned 

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

evaluation are the 70 micron pixels for tomosynthesis and synthesized images, the new 

type of synthesized images (Intelligent 2D) and the smart mapping feature. These are 

discussed in Section 13.4. 

13.2 Physics testing and routine QC 

Physics tests carried out at commissioning and again at approximately 6-monthly 

intervals later found equipment performance to be satisfactory. 

 

QC tests for tomosynthesis were carried out routinely during the evaluation, and results 

are presented in Section 3. These were the standard tests required in the NHSBSP 

protocol7. The test results showed that the performance of the system was consistent 

and satisfactory, and remained within the NHSBSP limits. 

 

13.3 Dose surveys 

Dose surveys were carried out for both flat and curved paddles, of both sizes. The 

standard value for comparison is the dose (MGD) for MLO views of 50 to 60mm thick 

compressed breasts. The doses for curved paddles are based on the simplistic 

assumption of using the displayed CBT to calculate the MGD; however, this assumption 

has been verified by physics measurements4. 

For the 18cm x 24cm paddles, the doses were practically the same, 1.96mGy for the flat 

paddle and 1.95mGy for the SmartCurve paddle. For 24cm x 29cm paddles, the dose 

was lower for the SmartCurve paddle than for the flat one, 1.88mGy compared with 

2.10mGy, but the 1.88mGy is the average of only 3 values, so no firm conclusion can 

be drawn from the limited data. Still, the results seem to differ from those found in the 

2D practical evaluation11, where doses were found to be higher when using the 

SmartCurve paddles. A possible explanation is that breasts are compressed to a 

different extent in tomosynthesis imaging for assessment. Not enough is known about 

how breast tissue distributes itself when compressed under a curved paddle, with 

different degrees of compression. 
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13.4 Clinical assessment 

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

great majority of ratings given were “good”, for suitability of image processing, 

diagnostic value of tomosynthesis and Intelligent 2D images, and diagnostic value of 

zoom. Overall contrast was rated by most as satisfactory. 

An image quality study of 68 assessment cases gave more detailed results for different 

types of lesions, viewed in 2D, tomosynthesis and Intelligent 2D. For microcalcifications, 

round and spiculated masses and ASDs, the clear majority view was that lesions were 

clearly seen in most cases, with only a few or none not seen at all. Only distortions 

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

tomosynthesis images, but less well on the whole in 2D and Intelligent 2D. 

Comparing the diagnostic value of tomosynthesis to 2D images, tomosynthesis was 

perceived as much better for all types of lesions except microcalcifications. For these, 

results were more mixed with some better, some worse than 2D images, and the 

majority the same. 

Comparing the diagnostic value of tomosynthesis to Intelligent 2D images yielded more 

mixed results. Intelligent 2D images were generally judged as better than or the same 

as 2D. Only for microcalcifications were Intelligent 2D images perceived as worse, in 

about 20% of cases. 

13.5 Radiographers’ views 

The radiographers found the 3Dimensions generally easy to use and liked the quality of 

the images on the AWS. Most of the practical aspects were similar to the Dimensions, 

with which all were familiar. The newer ergonomic features were generally appreciated, 

as detailed in the 2D practical evaluation report10. The foot pedal for exposures was 

much liked, with all of the 18 radiographers rating it excellent or good. 

Those who received applications training rated it highly. The few complaints were from 

those who missed the training when it was delivered because they were working on 

mobile vans. 

The radiographers expressed a few concerns about the system: 

 

• some had difficulty using the mouse to scroll through tomosynthesis slices on 

the AWS screen, and expressed a preference for the rollerball (on the 

Dimensions) for this task; this was less of a problem after some months of use 

• some had initial difficulty using the touchscreen, but this was resolved after the 

sensitivity was reduced and they had more experience with it 

• occasionally their hands would be trapped under the sides of the curved 

paddles when positioning, and it was reported that they sometimes caused 
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discomfort to women; avoiding the use of curved paddles on thinner breasts 

resolved this issue 

• some expressed concern about play in the needle, when performing 

tomosynthesis biopsy 

 

13.6 Readers’ views 

The readers were generally satisfied with practical aspects of reading 3Dimensions 

images, except for repeated comments about slowness affecting workflow, such as in 

image transfer or bringing the next image onto the screen. It was suggested that this 

might be due to the Jarvis Centre being connected to a PACS at a remote site, although 

this idea could only be tested by installation elsewhere, at a site where the PACS is 

local. It is possible that the PACS workstations they used, and the large size of the 

tomosynthesis images, were also contributory factors. More use of the SecurView might 

have alleviated this problem. 

The readers made thoughtful comments on the visibility of different types of lesions. 

These are found in Sections 4.7 and 8.12 to 8.14, and are difficult to summarise; there 

were some differences of opinion, even though readers viewed the same set of images. 

In practice, different types of image (2D, tomosynthesis and Intelligent 2D) might be the 

most useful for viewing, depending on the type of lesion. 

The smart mapping tool was not much used, as it was available on the SecurView and 

the preference for reading was the PACS workstations. Its usefulness was rated good 

or average by most, and one commented on the time saving it offered when finding or 

checking areas of calcification. 
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14.  Conclusions and recommendations 

The 3Dimensions was reliable in use in tomosynthesis mode. It was used for imaging 

and for tomosynthesis biopsy. Practical aspects of its use were liked, after some initial 

adjustments were made and users gained experience with new features such as the 

touch screen. The remote location of the centre’s PACS probably contributed to some 

reported slowness in sending or retrieving images. 

The average MGD calculated for MLO views of 50-60mm thick breasts was 2.0mGy, 

well below the national DRL (for 2D images) of 2.5mGy. 

The overall assessment of image quality and diagnostic value was that they were good, 

although a slightly more complex picture emerged when viewing different types of 

lesions. The majority of lesions were clearly seen, while only very small numbers were 

not seen in some types of image (2D, tomosynthesis and Intelligent 2D). I2D is 

recommended to be used in combination with tomosynthesis and not alone – this may 

change the results. 

The 3Dimensions was found to be suitable for use in assessment in the NHSBSP, for 

tomosynthesis imaging and tomosynthesis biopsy. 
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Appendix 1: Physics survey reports 

A1.1 Commissioning Report 
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A1.2 Routine Physics Report – February 2018 
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A1.3 Routine Physics Report – August 2018 
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Appendix 2: Dose surveys 
A2.1 Dose survey for tomosynthesis using 18cm x 24cm flat paddle 
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A2.2 Dose survey for tomosynthesis using 24cm x 29cm flat paddle 
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A2.3 Dose survey for tomosynthesis using 18cm x 24cm SmartCurve paddle 
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A2.4 Dose survey for tomosynthesis using 24cm x 29cm SmartCurve paddle 
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Appendix 3: Fault reports requiring 

engineer visits 

 

Date Fault Solution 

 

21/11/2017 Smudgy top and bottom line on 

tomosynthesis images 

 

Engineer visit 

Adjusted left hand 

24x30 collimator blade 

 

05/12/2017 Grinding noise on compression Engineer visit 

Loose cover on 

compression motor. 

Cover was fastened  

Engineer cleared  

 

03/01/2018 Following power outage image taken of 

poor quality 

Image repeated on 

another system. Apps 

specialist looked at 

image on site. Checked 

defaults had not reset. 

Paddle and 

compression not 

registering.  

 

17/01/2018 2 CC’s completed. Positioned for LMLO – 

no light on pressing button 

Column off – no 

emergency switches 

appear to have been 

pushed. Rebooted 

system. Cleared 

 

15/02/2018 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 

26/02/2018 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. 

Discussed with 

engineer, explained by 

the paddle attachment 

at 4cm overlapping the 

fields edge when field 

fully open. OK to use. 

 

31/05/2018 Error occurred while making exposure. 

mAs too low. QA failing and unable to 

display ROI on uniformity images  

 

Full recalibration of the 

system and completed 

weekly QA. System 

functioning normally - 

OK to use. 
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Appendix 4: Radiographer questionnaire 

NHSBSP tomosynthesis equipment evaluation form 11: Radiographer’s observations and findings  

A copy of this form should be completed by each operator, once comfortable with use and operation of the equipment. For each 
question, please tick one of the “Excellent to Poor” columns, and/or delete from the alternatives (Yes/No, Better/Same/Worse etc.) 
as appropriate. “Same as Dimensions” column is for questions where there has been no change, in which case, there is no need to 
fill in other columns. 
 
Equipment: Hologic 3Dimensions Evaluation Centre: Jarvis Breast Centre 

Name:  

 Same as 
Dimensions 

Excellent Good Average Satis -
factory 

Poor Compared 
with 2D 

Comments 

1. How do you rate the 
supplier’s operator manual 
(if used)?  

      Better/ 
Same/ 
Worse 

 

2. Would you prefer an in-
house simplified version? 

 Yes / No    

3. How good was the clinical 
applications training for 
tomosynthesis provided by 
the supplier for: 

 

a. modality? 

       
Better/ 
Same/ 
Worse 
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 Same as 
Dimensions 

Excellent Good Average Satis -
factory 

Poor Compared 
with 2D 

Comments 

 
 
 

b. acquisition workstation? 

 

       
Better/  
Same/  
Worse 

 

4. How do you rate the 

system’s ease of use for 

tomosynthesis? 

        

5. How easy was it to 

fit/remove the 

tomosynthesis faceplate? 

        

6. How convenient was it for 

making the exposures 

with? 

a. foot pedal 
 

b. single button 

        

        

7. How do you find carrying 
out the: 

 a. special QA tests for 
tomosynthesis?  

 b. calibration procedures 
for tomosynthesis? 

 

Difficult / Average / Easy 
 

   

 
Difficult / Average / Easy 
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 Same as 
Dimensions 

Excellent Good Average Satis -
factory 

Poor Compared 
with 2D 

Comments 

8. Were the compression 
times acceptable for each 
exposure? (If not explain in 
comments) 

 Yes / No  Better/ 
Same/ 
Worse 

 

9. Did the system 

performance limit patient 

throughput?  

 Yes / No  Better/ 
Same/ 
Worse 

 

10. How do you rate the 

comfort of women during 

tomosynthesis exposures, 

including acceptability of 

gantry motion? 

 

      Better/ 
Same/ 
Worse 

Enter any informative comments made by women 

11. Range of controls and 
indicators (on-screen 
icons) for tomosynthesis: 

a. Were all the expected 
controls present? 

 
 

b. Were they easy to find? 

 
 
 

c. Were the icons easy to 

use? 

  
 
 
 
Yes / No 
 
 

  
 
 
Better/ 
Same/ 
Worse 
 

 

 Yes / No 
 

 Better/ 
Same/ 
Worse 
 

 

 Yes / No  Better/ 
Same/ 
Worse 
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 Same as 
Dimensions 

Excellent Good Average Satis -
factory 

Poor Compared 
with 2D 

Comments 

12. How do you rate the time 

for an image to appear at 

the acquisition 

workstation? 

 

       
Better/ 
Same/ 
Worse 
 

 

13. How do you rate image 
handling at the acquisition 
workstation: 

a. scrolling through the 
image levels? 

b. the processing facilities? 
 
 
 

c. use of query/retrieve? 
 
 

       
 
Better/ 
Same/ 
Worse 

 
 
 
 

      Better/ 
Same/ 
Worse 
 

 

      Better/ 
Same/ 
Worse 
 

 

14. How easy was it to use, for 

tomosynthesis, the: 

 

a. keyboard? 

 
 

b. touchpad? 

 

c. mouse? 

 

       
Better/ 
Same/ 
Worse 

 

      Better/ 
Same/ 
Worse 
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 Same as 
Dimensions 

Excellent Good Average Satis -
factory 

Poor Compared 
with 2D 

Comments 

d. scrolling through the 

tomosynthesis slices? 

        

15. How do you rate the 

following: 

a. image quality at the 

acquisition workstation 

for tomosynthesis 

images? 

 

b. visibility of fine calcs on 

this system in 

tomosynthesis mode? 

        

       
Better/ 
Same/ 
Worse 

 

16. What was your level of 

confidence in the system? 

 

  
 
 

 
 

    
Better/ 
Same/ 
Worse 

 

17. Were there any potential 
hazards with use in 
tomosynthesis mode to: 

a. you? 
 

 b. the woman? 
 

  
 
 
Yes / No 

  
Better/ 
Same/ 
Worse 

 

 Yes / No  Better/ 
Same/ 
Worse 
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18. Any additional comments on general or imaging performance in tomosynthesis mode 

 
 
 
Additional questions for tomosynthesis biopsy 
 

 Same as 
Dimensions 

Excellent Good Average Satis -
factory 

Poor Compared 
with 2D 

Comments 

1. How easy was it to 

fit/remove the Affirm stereo 

attachment to the system?  
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 Same as 
Dimensions 

Excellent Good Average Satis -
factory 

Poor Compared 
with 2D 

Comments 

2. How do you rate the ease 
of use of the system for 
tomosynthesis biopsy with: 

 a. needle? 

  
 b. vacuum? 

        

        

 

3.  Any additional comments on tomosynthesis biopsy 

 

  

Ava
ila

ble
 fro

m th
e N

ati
on

al 
Co-o

rdi
na

tin
g C

en
tre

 

for
 th

e P
hy

sic
s o

f M
am

mog
rap

hy
 (N

CCPM)



Practical evaluation of Hologic 3Dimensions digital breast tomosynthesis system 

101 

Appendix 5: Reader questionnaire 

NHSBSP tomosynthesis equipment evaluation form 12a: Radiologists’/Readers’ observations and findings  

A copy of this form should be completed by each reader, once comfortable with use and operation of the equipment. For each 
question, please tick one of the “Excellent to Poor” columns and delete from the alternatives (Yes/No etc.) as appropriate. Same as 
Dimensions column is for questions where there has been no change, in which case there is no need to fill in other columns. 
 
Equipment: Hologic 3Dimensions Evaluation Centre: Jarvis Breast Centre 

 

 Same as 
Dimensions 

Excellent Good Average Satis-
factory 

Poor Comments 

1. How good were the operator 
manual instructions for 
tomosynthesis? (State N/A if not 
applicable/not used) 

       

2. How good was the application 
training for tomosynthesis provided 
by the supplier? 

       

3. Have you attended any external 
training course for tomosynthesis?  

 If so, please enter Training Centre 
in the comments. 

 Yes / No      
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 Same as 
Dimensions 

Excellent Good Average Satis-
factory 

Poor Comments 

4. How do you rate the use of the 

reporting workstation controls for 

tomosynthesis?  

a. mouse/trackerball 

 

b. keyboard 

 
 

c. keypad 

 

       

       

       

5. How do you rate the image 

handling tools (zoom, cine for 

example) for tomosynthesis? 

 

       

6. How do you rate the visibility and 

usability of on-screen icons for 

tomosynthesis? 

 

       

7. Did you sometimes change the 

slab thickness when reviewing the 

tomosynthesis images? 

 Yes / No / 
slabs not 

used 

     

8. How do you rate the 

reading/reporting flow pattern in 

tomosynthesis? 
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 Same as 
Dimensions 

Excellent Good Average Satis-
factory 

Poor Comments 

9. How do you rate the time for an 

image to appear on the screen in 

tomosynthesis mode? 

a. new patient selection 

 

b. in-examination change 

 

c. during a biopsy procedure 

 

       

       

       

10. How easy is it to adjust the height 

and angle of the reporting monitors 

to suit the user? 

 

 Easy / Average / Difficult / NA    

11. How easy was it to navigate 

between the tomosynthesis slices? 

 

 Easy / Average / Difficult / NA    

12. How do you rate the following 
properties of the tomosynthesis 
images? 
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 Same as 
Dimensions 

Excellent Good Average Satis-
factory 

Poor Comments 

a. contrast 

 
b. sharpness 

       

13. How do you rate the visibility of 
fine calcs (including shape)? 

a. in tomosynthesis images 

 

b. in Intelligent 2D (synthetic) 

images 

       

       

14. How do you rate the value/quality 

of Intelligent 2D (synthetic) 

images? 

       

15. How do Intelligent 2D images 
compare with  

a. 2D images?  

b. C-view images as seen on 

Dimensions? 

 Poorer / Same / Better    

 Poorer / Same / Better    
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 Same as 
Dimensions 

Excellent Good Average Satis-
factory 

Poor Comments 

16. How do you rate the usefulness of 

the mapping tool on the SecurView 

to display the slice at which the 

selected feature appears? 

       

17. Are tomosynthesis images 

acquired with curved paddles 

acceptable? 

 Yes / No      

18. How easy was it to record findings 

for tomosynthesis on NBSS? 

 

 Easy / Average / Difficult / NA    

19. What is your overall impression of 

the quality of the tomosynthesis 

images? 

       

20. What is your overall level of 

satisfaction with using this 

tomosynthesis system for 

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

7.17 General comments 

In regards to comment: “it would be desirable to have a management system, so that 

images acquired on other systems would be visible on the 3Dimensions, which 

would be useful for biopsy, and sometimes essential”. 

 

The Hologic Mammography systems allow to retrieve images from PACS when the Query 
Retrieve function is activated. This is a setup which is to be activated at PACS level and it is 
supported by the system. It is possible to retrieve images from different vendors, as far as they 
are in MG or BTO format. 
 

This is particularly of use in assessment clinics or during biopsy procedures, to revise prior 

acquisitions.  

 

8.14 Comparison of Intelligent 2D images 

As mentioned in the report conclusions, Hologic recommends that Synthesised 2D images are 

reviewed with  the tomosynthesis dataset. Should you compare the 2D image with the 

Synthesised 2D image, the latter needs to be read in combination with its corresponding 

tomosynthesis dataset. 

 

9.3 Image sizes 

The table reported in chapter 9.3 refers to tomosynthesis images in non compressed format. 

Compression is available for the tomosynthesis datasetimages, both in Jepeg Lossless and 

Jpeg 2000 Lossless formats. 
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