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Executive summary 

A focused practical evaluation of the Philips MicroDose SI was undertaken at the 

Breast Care Unit in Addenbrooke’s Hospital, Cambridge. As the SI is similar to the 

older MicroDose L30 model, which is already in use in many screening centres, a full 

practical evaluation was not deemed necessary.  

The equipment performed as well as the L30. It was easy to use, and was reliable 

during the evaluation period, although the duration was not long enough to assess X-

ray tube life. The high collimator used for larger women was easy to change by the 

more experienced operators.  

Doses are comparable with those of L30, although with larger breasts there may be a 

design issue where a maximum level is reached when the dose then decreases with 

thickness. 

Image quality was found in most cases to be satisfactory or good (with some excellent), 

and similar to or better than that of another system which had image quality within 

acceptable limits for screening. 
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1. Introduction 

1.1 Evaluation centre and timeline  

The Philips MicroDose SI was installed in April 2013 in an X-ray room in the Cambridge 

Breast Unit, primarily for research into the dual-energy detector. As the SI has a full CE 

marking and the operators were already experienced in screening mammography, it 

was also used for routine clinical symptomatic use. 

The evaluation took place between April and November 2013. A “focused” evaluation 

provides information relevant to its potential use in the NHS Breast Screening 

Programme (NHSBSP). A full practical evaluation was thought to be unnecessary 

because the MicroDose SI is essentially similar to the MicroDose L30 already in use in 

many screening centres. The approach set out in the evaluation guidelines1 was broadly 

followed for this focused evaluation. 

1.2 Equipment evaluated 

Previously known as the L50, the Philips MicroDose SI is an upgraded model similar to 

the MicroDose L30. The mammography stand and the acquisition workstation of the SI 

are virtually identical in design and operation to the L30 model, but with a L50 detector 

instead. The layout of the acquisition workstation and monitor display is the same as for 

the L30, comprising a computer, keyboard and keypad, with an emergency stop button 

and exposure control as standard. An exposure foot switch is available as an option.  

The mammography stand comprises the manually or automatically operated C-arm with 

upper and lower hand button controls and foot controls, face shield, collimator and 

detector. The compression paddles included are the high edge compression paddle, a 

small compression paddle and a standard low edge paddle. The high edge paddle is 

recommended for use as the default paddle, to minimise the risk of trapping the nipple 

of the other breast between the paddle edge and the collimator. Additional spot 

compression paddles, matrix and window compression paddles are also available. 

1.3 Comparison with MicroDose L30 

One marked difference of the SI from the L30 is the availability of a “high” collimator, 

which has been provided for imaging breasts of up to 120mm compressed thickness.  

The “low” collimator can only be used for imaging breasts up to 100mm compressed 

thickness. 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 SI 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 
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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 detail), but the 

NHSBSP technical evaluation2 found that image quality was better with the high 

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

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

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

The L50 detector in the SI is physically the same as the L30 detector, but the SI has a 

different electronics system which enables spectral (dual-energy) imaging. However, 

this type of imaging was not included in the evaluation. 

The SI acquisition workstation was unchanged from the L30 workstation, apart from a 

new icon for the selection of the high collimator used for larger breasts. The workstation 

was running on software version 9.0. 

Cooling requirements for the SI are exactly the same as for the L30. The manufacturer 

recommends maintaining a stable environment of about 23ºC both in the room and the 

cabinet. 

1.4 Objectives 

The primary focus of the evaluation was to determine the performance and usability of 

the Philips MicroDose SI and its suitability for use in mammographic screening. 

The detailed objectives were as follows: 

 to report on the readers’ views of image quality 

 to assess the practical aspects of use and report on the operators’ views and 

experience 

 to comment on similarities to, and differences from, the MicroDose L30 

 to assess the performance and reliability of the equipment 

 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 

The installation of the SI in April 2013 included integration with the local PACS. The 

acceptance testing and commissioning3 were carried out by the local physics service, 

the East Anglian Regional Radiation Protection Service, based at Addenbrooke’s 

Hospital. The tests included measurement of dose and image quality. 

The physics report for the acceptance tests is included at Appendix 1. Page 8 of the 

physics report shows a decrease in dose at the greater thicknesses, similar to that in 

the clinical dose audit (Section 4.1). 

Near the end of the seven-month evaluation period, further performance testing was 

carried out. The results were satisfactory, but are not included in this focused 

evaluation. 
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3. Routine quality control  

Routine quality control (QC) tests, as described in the NHSBSP guidelines4 were carried out, 

using blocks of polymethyl methacrylate (PMMA). The results for mAs and contrast-to-noise 

ratio (CNR), as measured daily for 4.5cm PMMA blocks, are shown in Figures 1 and 2 as 

examples for this focused evaluation. All the measurements are well within the remedial limits. 

All the recommended daily, weekly and monthly tests were carried out, with satisfactory results. 

Occasionally, CNR decreased to below the tolerance limits, but when the tests were repeated, 

either on the same or the next day, the results were back in line with expected performance. 

AEC testing included the use of 8cm PMMA, in addition to the 2, 4.5 and 7cm thicknesses 
normally used. This was recommended by the local physicist, to ensure that the high collimator 
was tested.  

 

 

 
 

Figure 1. mAs recorded daily for 4.5cm of PMMA 
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Figure 2. Daily CNR measurements 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 AEC 

were acquired for a clinical dose audit. These were entered, along with local equipment 

performance data, into the appropriate dose calculator version 2.3 from the National Co-

ordinating Centre for the Physics of Mammography (NCCPM). This calculator uses data 

published by Dance et al.5 For doses to thicker breasts, every examination with a 

compressed breast thickness of 80mm or more acquired between April and November 

2013 was added to the data set. The final data set therefore included data from 143 

women’s examinations. 

Figure 3 shows the results of the dose survey and includes the doses measured by the 

local physicist to equivalent thicknesses of PMMA. The cause of the higher and lower 

dose groupings of points, for large thicknesses, is unclear. More detailed results of the 

dose survey are presented in Appendix 2, together with results for the MicroDose L30 

for comparison. The results are broadly similar. The average mean glandular dose 

(MGD) and compressed breast thickness (CBT) are summarised in Table 1.  

Table 1. Average values of MGD and CBT for different components of exposure 

View Group of women Average MGD (mGy) Average CBT (mm) 

CC all 0.86 60 

MLO all 0.90 63 

MLO CBT 50-60mm 0.75 55 

 

The average MGD for the MLO view, for 50–60mm thick breasts, compares favourably 

with both the national diagnostic reference level (DRL) of 3.5mGy6 and the local DRL of 

1.3mGy. 

Since there were no clinical exposures made during the evaluation period with the high 

collimator, the effect on dose could not be audited. However, local tests with PMMA, 

and the technical evaluation,2 suggest that there would be an approximate 10% 

increase in dose when using it.  

On the whole, the MGDs measured for the MicroDose SI 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.  
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Figure 3. Results of dose survey and physics measurements of dose to breasts 
simulated by blocks of PMMA 
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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 of 

up to thirteen months previously. 

The current and prior images were reviewed side by side on the standard GE IDI 

workstation, with 5 megapixel monitors, within the normal reporting environment at the 

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

radiographer rated the images independently, on a five-point scale. Each image set was 

rated on a scale of -2, -1, 0, +1, +2, where -2 meant MicroDose SI images were worse 

than the priors, and +2 meant they were better. Radiographic positioning, sharpness, 

contrast (perception) and overall diagnostic quality were compared. No attempt was 

made to randomise case order. Since each of the 31 women’s images was assessed by 

four readers, a total of 124 judgements were made. The results are presented as 

percentages in Figures 4 to 7. 

 

 
 

Figure 4. Readers’ assessment of positioning for MicroDose SI images compared to 
priors. (+/- indicate better/worse than priors.)  
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Figure 5. Readers’ assessment of sharpness for MicroDose SI images compared to 
priors. (+/- indicate better/worse than priors.)  

 

 

 
Figure 6. Readers’ assessment of contrast for MicroDose SI images compared to priors.  
(+/- indicate better/worse than priors.)  

0

10

20

30

40

50

60

70

80

90

100

-2 -1 0 +1 +2

%
 o

f 
re

a
d

e
r 

c
la

s
s
if
ic

a
ti
o
n

s

score relative to screening images

0

10

20

30

40

50

60

70

80

90

100

-2 -1 0 +1 +2

%
 o

f 
re

a
d

e
r 

c
la

s
s
if
ic

a
ti
o

n
s

score relative to screening images



Focused practical evaluation of Philips MicroDose SI digital mammography system 

15 

Figure 7. Readers’ assessment of overall diagnostic quality for MicroDose SI 
images compared to priors.  (+/- indicate better/worse than priors.)  

In addition to the comparative assessments, the overall diagnostic value and sharpness 

of the MicroDose SI images were given an absolute rating by the same readers. The 

results are shown in Figures 8 and 9. 

  
Figure 8. Readers’ assessment of overall diagnostic value of the MicroDose SI images 
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Figure 9. Readers’ assessment of sharpness of the MicroDose SI images 
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5. Equipment reliability  

The equipment was reliable during the assessment evaluation period. No faults were 

recorded on the NHSBSP Equipment Fault Report Forms during this period, and there 

was no downtime.  
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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 (as in 

the screening situation), would be needed to assess the reliability of the system and the 

lifetime of the X-ray tube. 
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7. Radiographers’ and radiologists’ 

comments and observations 

A selection of opinions and comments were expressed by radiographers and 

radiologists, at the end of the evaluation period. For this focused evaluation, these are 

given in the following two sections. 

7.1  Image quality and timing 

 image acquisition, that is, the time from exposure to display, seems faster than other 

systems  

 images from the SI appear very similar to images from the L30 in terms of contrast, 

definition and ‘quality’, with possibly slightly more contrast  

 the general clinical view is that the appearance of images from the SI is better than 

images from the L30, both on the IDI workstations and the Philips Intellispace  

 one individual’s subjective view was “very similar to L30 images”, and another’s was 

“the appearance…..is better” 

7.2  Practical comments from radiographers using the equipment: 

 excellent 

 familiarity with it from using the L30 on the van 

 no noticeable difference from working with the L30 

 the user guide is in plain English and self-explanatory 

 upgrade training was straightforward, well delivered, with not many changes from 

the training for the L30 on the van 

  



Focused practical evaluation of Philips MicroDose SI digital mammography system 

20 

 

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 

Intellispace Breast Solution 2.2 workstation.  

It was very difficult to display any Philips images on the standard PACS monitors, using 

the legacy PACS. However, similar problems have been encountered with most other 

manufacturers’ images.  

Retrieving prior images from the legacy PACS onto the Intellispace workstation was 

also difficult. These issues had not been resolved by the end of the evaluation period. 
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9. Confidentiality and security issues 

The evaluation complied fully with NHS Cancer Screening Programmes’ Confidentiality 

and Disclosure Policy.7  

Access to the Philips MicroDose SI acquisition workstation is controlled by typing a 

username and password. User names can be added to a drop-down user list, with an 

individual password entered for access to the acquisition workstation, just as for the 

MicroDose L30. 
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10.  Training 

Upgrade training (from the MicroDose L30 to the MicroDose SI) was provided for the 

radiographers. A representative of the group found this training straightforward and well 

delivered, as expressed in Section 7.2. The differences in operating the SI and the L30 

were considered negligible, apart from the availability of a high collimator for the SI. 
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11.  Conclusions and recommendations 

In terms of practical aspects, the MicroDose SI was easy to use as it is very similar to 

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 

limited lifetime, which is the case with the L30. The high collimator was not used except 

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

functionality was not evaluated.  

The image quality was judged by a small team of readers to be mostly satisfactory or 

good. There was no detailed comparison with L30 images, but when compared to 

another system, the images were mostly judged to be similar or somewhat better in 

quality. The MGDs calculated for the SI were very similar to those measured for L30. 

There is a decrease in dose for the larger breast thicknesses. 

Overall, the MicroDose SI appears to be similar to the MicroDose L30 in terms of its 

practicality and usefulness in the NHSBSP. 

 

 

 

 

  



Focused practical evaluation of Philips MicroDose SI digital mammography system 

24 

References 

1. Baxter G, Jones V, Milnes V, Oduko J, Phillips V, Sellars S, Vegnuti Z. Guidance notes for 

equipment evaluation and protocol for user evaluation of imaging equipment for 

mammographic screening and assessment (NHSBSP Equipment Report 1302). Sheffield: 

NHS Cancer Screening Programmes, 2013 

 
2. Strudley CJ, Young KC. Technical Evaluation of Philips MicroDose SI digital 

mammography system (NHSBSP Equipment Report 1310). London: Public Health 

England, NHS Cancer Screening Programmes, 2016 

 

3. Kulana E, Burch A, Castellano I et al. Commissioning and routine testing of full field digital 

mammography systems (NHSBSP Equipment Report 0604, Version 3). Sheffield: NHS 

Cancer Screening Programmes, 2009 

 

4. Baxter G, Jones V, Milnes V, Oduko J, Phillips V, Sellars S, Vegnuti Z. Routine quality 

control tests for full field digital mammography systems, 4th Edition (NHSBSP Equipment 

Report 1303). Sheffield: NHS Cancer Screening Programmes, 2013 

 

5. Dance DR, Young KC, van Engen RE. Further factors for the estimation of mean glandular 

dose using the UK, European and IAEA breast dosimetry protocols. Physics in Medicine 

and Biology, 2009, 54: 4361-4372 

 

6. National Quality Assurance Coordinating Group for Radiography. Quality Assurance 

guidelines for mammography: Including radiographic quality control (NHSBSP Publication 

No 63). Sheffield: NHS Cancer Screening Programmes, 2006  

 
7. McCorry P, Jones A. Confidentiality and disclosure policy, Version 4. Sheffield: NHS 

Cancer Screening Programmes, 2011 

 

 

  



Focused practical evaluation of Philips MicroDose SI digital mammography system 

25 

Appendix 1: Physics routine survey report 
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Appendix 2: Clinical breast dose surveys 

A2.1 MicroDose L30 
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A2.2 MicroDose SI  
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