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Compression paddle

- Real-time mean-pressure indicator

Pressure-based compression paddle:

Adjusts the compression force to the size

and stiffness of the individual breast

Force

Pressure =
Area

Real-time pressure visualization
e 8 LEDs
e 2kPa (~¥15 mmHg) per LED

Visible for both technologist and patient
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In the recent years a dedicated paddle was created that was able to measure the contact area during breast compression. 
By using this technique, the compression is adjusted to the size and stiffness of the individual breast. Because pressure is calculated as compression force divided by contact area. 
The pressure is calculated in real-time and visualized by the use of 8 LEDs, representing 2 kPa per LED
This indicator is visible for both technologist and patient. 



lmpact on clinical practice

- Real-time mean-pressure indicator in 2D mammography

Using a target pressure range and a rigid paddle with a real-time mean-pressure indicator
in 2D mammography:

0 Avoids extreme high pressures, a contributor of patient discomfort!?
O Improves workflow?

0 Contributes to the mammography quality improvement by compression standardization®#~°

1. de Groot, J.E. et al. (2015) Eur J Radiol 84(3), 384-391. 4. den Boer, D. et al. (2018) Eur J Radiol 105, 251-254.
2. de Groot, J.E. et al. (2014) Med Phys 41(2) 5. Moshina, N et al. (2019) Eur J Radiol 115, 59-65.
3. Christiaens, D. et al. (2019) EUSOBI 2019, P-53. 6. Christiaens, D. et al. (2019) ECR 2019, EPOS C-1955.
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Presentation Notes
In the recent years, several clinical studies showed that when using this paddle with a real-time pressure indicator and a target pressure range
Avoids extreme  high pressures
Improves workflow
And Contributes to standardization. 

These studies were all conducted with rigid paddles in 2D Full Field Digital Mammography



Study aim

Evaluate the effect of a pressure-based flexible paddle
for Digital Breast Tomosynthesis (DBT)

O Technologist experience

O Patient experience

OCompreSS|on parameters Flexible

Paddle

O Average glandular dose
Breast

Drawing adapted from: Broeders, M.J., et al. (2015). Eur Radiol 25(3), 821-829.
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For that reason the aim of this study was to evaluated the effect of a new pressure-based flexible paddle for Digital breast tomosynthesis. 

We studied the impact on: 
Technologist experience 
Patient experience
Compression parameters 
Radiation dose 


Methods

- Study protocol Women with
appointment for DBT

A\ 4

Informed consent

A\ 4

Digital breast tomosynthesis examinations:

O Pressure-based flexible paddle guided
breast compression

0 2-views (CC and MLO), bilateral

Aiming for LED 5-7
pressure range: 8-14 kPa

Experience questionnaires
O Participant
0 Technologist
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Women with a DBT appointment, agreeing with study participation, received PBFP-guided breast compression on a GE-Senographe-Pristina.

Mean compression pressure (force over contact area) was visualized during compression to the technologist and participant using 8 LED’s (2kPa per LED), aiming for an 8-14kPa target range.

Participant and technologist experiences were assessed using a questionnaire.





Methods

- Study protocol

Prior examinations
Conventional compression

Examinations in study period
Pressure-based compression

Compression parameters
376 DBT views
(RCC, LCC, RMLO, LMLO)

Subgroup analysis - dose
100 DBT views
(RCC, LCC, RMLO, LMLO)

Image Pairs

Same
DBT system

94 participants

Experience questionnaires:
1. Participant
2. Technologist

Compression parameters
376 DBT views
(RCC, LCC, RMLO, LMLO)

Subgroup analysis - dose
100 DBT views
(RCC, LCC, RMLO, LMLO)
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From 94 participants four-views study DBT examinations (total: 376 paired-views) and completed questionnaires were available. 

Compression parameters (like compression force, pressure, breast thickness) were retrospectively obtained from the DICOM images acquired during the study period as well as from the prior examinations where conventional compression was used.
In a subgroup, where prior examinations were acquired on the same mammography system, dose comparison 



Results

1. Participants questionnaire

Less uncomfortable compared to Recommend pressure-based compression
previous examination? to a friend?
100% - T 3 e b
! 59% : N 87% :
80% | : 80% I :
I I
[ [
60% i : 60% i :
I I I
40% ! : 40%E :
1 | 1 |
20% § . I . 20% | . :
I 1 . I 1
0% | E —_ 0% 1 N =
: Strongly agree Agree 1 Neither Disagree Strongly : Strongly agree Agree : Neither Disagree Strongly
coEmmmEEmEmEmEEmmmm—— “ agree/disagree disagree cETmTmTmEEEmEEmmmmm— ? agree/disagree disagree
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From all women participating in the study, 59% found the compression less-uncomfortable compared to previous examination
And 87% would recommend pressure-based compression to a friend


Results

2. Technologist questionnaire

What was the impact of
the pressure-based compression paddle
on your workflow?

|

20% 1

|

|
0% : —
| Strongly positive Agree Neighter Negative Strongly
I 2 positive/negative negative

The pressure-based compression paddle
makes it easier to explain compression

[ - — =2
100% |
o)

: 100% |

80% | |

! ]
|

60% 1 :
|

1 |

40% 1 :
|

1 |

20% 1 :

: I

0% 1 :

Strongly agree Agree :

Neither
agree/disagree

Disagree

Strongly disagree
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In 97% of cases, the technologists indicated that their workflow was positively impacted by the used of the pressure-based compression paddle.

In all cases, the new compression paddle eased the explanation of compression to the patient. 


Results

2. Technologist questionnaire

What was the impact
of the pressure-based compression paddle
on your interaction with the patient

100%
80%

60%

20%

Neighter Negative  Strongly negative
positive/negative

i
i

i

i
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i

i

i
40% |
i
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i

i

i
0% |
i

i

i

100%

80%

60%

40%

20%

0%

The pressure-based compression paddle

helped to involve the patient

in the compression procedure

Neither
agree/disagree

Disagree

Strongly disagree



Results

- Compression parameters - Force

Compression Force (CC-views)

140 ST ST B Force became dependent on contact area:

O Indication for correct execution of the pressure-
based compression protocol

Compression Force [N]
H
o
S
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s

0 50 100 150 200 250
Contact Area [cm?]

Conventional compression (prior)

° Pressure-based compression (study)
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When looking at the compression parameters. 

We saw, when plotting compression force against breast contact area, that during conventional compression force is only slightly dependent on contact area 

During the use of the pressure-based compression paddle, the mean force tended to increase and became dependent on contact area. 


Results

- Compression parameters - Force

200
180
160

T ST
[
o o o

Compression Force [N]

Compression Force (CC-views)

o* .
.
b .
L} e, : .
- .
. = = I * .
R wlei o T e
. ™ ,.To .f.”. .

50 100 150 200
Contact Area [cm?]

Conventional compression (prior)

250

Compression Force [N]

200
180
160

|_\
'
o

120
100

[ B = ) B ]
c o o o o

Compression Force (MLO-views)

. . . .
O C ‘ : o o° -« % o g o*?
a . .
: MR EP'T LA 1 Skl
. LI . .
¢ ¢ 0-.’. . * . . ¢
- PEEELE .-.'.. ‘ . .
..'-. "’. o
. . LI - ..’... '..ll.. S, %

‘:. ‘e e ‘

50 100 150 200
Contact Area [cm?]

Force became dependent on contact area

o Pressure-based compression (study)

250


Presenter
Presentation Notes
For the MLO-view we saw the same trend, 

The compression forces during the pressure based compression examinations where significantly higher compared to conventional compression 

And also for the MLO views, the force became dependent on contact area


Results

- Compression parameters - Pressure

Pressure [kPa]

Compression Pressure
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Pressure variability decreased significantly
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We also looked at the compression pressure. 

In the CC-view we found a decrease in mean pressure used during breast compression, and a the standard deviation was reduced with 50%. 


Results

- Compression parameters — Pressure

Pressure [kPa]

Compression Pressure

Pressure variability decreased significantly

O In line with prior studies in mammography 14~6

1. de Groot, J.E. et al. (2015) Eur J Radiol 84(3), 384-391. 3. Moshina, N et al. (2019) Eur J Radiol 115, 59-65.
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2. den Boer, D. et al. (2018) Eur J Radiol 105, 251-254. 4. Christiaens, D. et al. (2019) ECR 2019, EPOS C-1955.
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For the MLO view, the pressure slightly increased while de standard deviation, and thus the variability decreased



Results

- Compression parameters — Breast thickness

Breast thickness [mm]
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Mean breast thickness decreased significantly
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When looking at breast thickness, the mean thickness significantly decreased for both CC and MLO views. 



Average glandular dose

2.5

p<0.0001
P
2.0
=
G]
‘-_EFF [
Q
3 1.5 1
o
©
=3 1 o
2
© n=>50 n=>50 n=50 n=>50
w 1.0
Q
[e71]
(1]
g
<
0.5
CC-view MLO-view
0.0

Conventional compression (prior)
Pressure-based compression (study)

CC-view:
Average glandular dose unchanged

MLO-view:
Average glandular dose decreased significantly
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In a subgroup, where the same mammography system was used for the prior examination, the dose was unaffected for CC-views, but decreased significantly for MLO views. 


Limitations

Conventional compression and pressure-based compression
were not executed on the same day in the same patient.

O Reduced comparability between the examinations due to a different:
e DBT-system for image acquisition
e Technologist performing the procedure

O Time between the examinations may have affected the memory of the prior
examination experience by the participant.
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In this study, the conventional compression and pressure based compression was not assessed on the same day in the same patient, There was on average about a year difference between the recordings

Due to that, the DBT system and technologist performing the DBT may have been different. 

Besides, the time between the examinations mat have affected the memory of the prior examination 


Using a pressure-based flexible paddle for Digital Breast Tomosynthesis improved:

0 Compression standardization O Technologist experience
O Reducing pressure variability o0 Improved interaction with the patient
O Lowering breast thickness and O Helped involving the patient
average glandular dose (large breasts) in the compression procedure

O Participant appreciation O Eased compression explanation

o Less uncomfortable O Positively impacting workflow

0O Recommend it to a friend
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To conclude
We found that when using a pressure-based flexible paddle for Digital Breast Tomosythesis  that the 
compression standardization improved
The pressure variability decreased
Lowering breast thickness and dose, especially in the larger breasts
The vast majority of the participants found pressure-based compression less uncomfortable compared to conventional compression and would recommend it to a friend. 
The technologists liked working with the pressure based compression paddle, because it
 improved the interaction with the patient
It helped involving them in the compression procedure
It eased at the same time the explanation of the compression procedure
And it positively impacted their workflow. 
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