
All these factors mean that ensuring 
mothers can initiate and build adequate 
milk volumes and feed their infants an 
exclusive human milk diet, as early as 
possible and for as long as possible, is 
crucial. Healthcare professionals are 
at the frontline of this process, but can 
require support to facilitate it effectively 
and efficiently. Applying evidence-based 
solutions can help. 

This is why Medela is committed 
to optimizing expression when 
breastfeeding is impaired, by 
investigating all aspects of human milk 
removal. This includes researching the 
important role of the breast shield, which 
is the interface between mother and 
breast pump. 

Previous work established that correct 
breast shield fit3 is essential: because 
nipple diameter increases temporarily by 
2 to 3 mm (0.07 to 0.11 in) when applying 
vacuum to the nipple,4 the breast shield 
tunnel needs careful sizing to allow 
free movement within it. However, the 
relationship between the breast shield 
flange and superficial breast anatomy had 
not been widely explored. This was the 
starting point for the development of the 
PersonalFit PLUS Breast Shields.

Anatomy of the lactating breast redefined

The knowledge that influenced the development of the PersonalFit PLUS breast 
shield originated from the 2005 work of Ramsay et al., supported by Medela.5
This study used ultrasound imaging to reinvestigate the anatomy of the lactating 
breast. It established that 65% of the breast’s glandular tissue is found within a 
30 mm (1.18 in) radius of the nipple base. The milk ducts in this area are superficial 
and, therefore, easily compressed. As milk ducts can temporarily increase in size
by 68% during milk ejection, these ducts are particularly at risk from compression.5   

PersonalFit™ PLUS with Symphony®, 
Proving positive impacts on the 
dynamics of milk removal

Mother’s milk is irreproducible: it meets the nutritional needs of the infant, supporting optimal 
growth and development. It also reduces the rate of some of the most serious complications in 
newborns, and significantly improves both short-term and future health,1 with positive long-term 
implications for infants, mothers, healthcare professionals, hospitals, and society as a whole.2
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The PersonalFit PLUS Breast Shield has a unique oval shape



Research and development 
PersonalFit™ PLUS is the result of several 
successive studies: two into the feasibility 
of developing a new type of breast shield, 
and the clinical trials that included the 
efficiency of this breast shield.

The two initial studies were based on 
images of the breasts of 44 lactating 
women, made using a laser scanner. 
The research team selected the 13 scans 
that gave a most representative range of 
breast and nipple sizes, which were then 
imported into modelling software.6,7  

The first study6 focused on the existing 
PersonalFit Breast Shield , which had 
a flange angle of 90º, typical of the 
majority of breast shields currently 
available. A ‘virtual’ version of this breast 
shield was created so it could be placed 
on the scans. Lateral views enabled 
the team to measure the contact points 
between breast tissue and the inner 
surface of the flange, as well as the degree 
to which the nipple reached into the tunnel. 
The team found that:  

• The upper surface contact point was 
usually close to the outer rim of the 
breast shield. This contact may result 
in localized breast tissue compression 
and potential reduced milk flow.

• In nearly two-thirds (eight out of 13) 
of the scans the tip of the nipple did 
not reach the tunnel, making centering  
of the nipple clinically difficult. 

In addition, it was thought that the vacuum 
applied when pumping could result in a 
large amount of breast and nipple tissue 
deformation within the breast shield in 
some cases. The researchers concluded this 
method could be used to determine whether 
or not breast shields with angles greater 
than 90° would better fit lactating breasts.

In the second study,7 the team compared 
the fit of the 90° breast shield to breast 
shields with flange angles of 105° and 
120°, using the same set of scans. 

They found that, on average: 

• The nipple reached 3 mm (0.12 in) 
further into the tunnel at 105°, and 
4 mm (0.16 in) further at 120°.

• At 120°, the outer edge of the flange 
often lost contact with the breast. 
This could potentially interfere with 
the seal of the breast shield.

• The 105° breast shield maintained 
contact towards the rim and allowed
gentle contact of the breast’s surface. 

The researchers concluded that an 
opening flange angle of 105° may 
better match lactating breast anatomy.

The next step was to evaluate the 105° 
breast shield with mothers. For these tests, 
the breast shield shape was altered from 
a circle to an oval that could be rotated 
360°, with the aim of offering more flexible 
positioning.  

Clinical trials 
A research team, coordinated by Medela 
Research Associate Dr. Danielle Prime, 
assessed the performance of the 105° 
breast shield. 

Breast Shield Dynamics of Milk Removal 
(BDM) 

A randomized controlled trial (RCT) 
assessed the volume of milk expressed 
(efficiency) and breast drainage 
(effectiveness) of the PersonalFit PLUS 
Breast Shields compared to a standard 
design. This was conducted with 49 
mothers in established lactation, 
who performed a total of 196 breast 
expressions with the two breast shields. 
The study also assessed comfort, through a 
questionnaire.8

ESP ll: Reliability and usability of the 
PersonalFit PLUS breast shield in a 
home setting

A prospective cohort study comparing 
PersonalFit PLUS to a standard breast 
shield. It was conducted with 22 lactating 
women with previous pumping experience. 
They preformed a total of 308 sessions 
with PersonalFit PLUS and 307 with the 
standard shield design. Participants 
assessed the breast shield after seven 
days and then again after 14 days, and 
all data was analyzed by an independent 
statistician.10

90º flange

Point contact 
may restrict 

milk flow

105º flange

Less point
contact; 

nipple further 
in tunnel



Breast drainage: 
An additional critical factor

Strategies to optimize outcomes 
when expressing include pumping 
with the maximum comfortable 
vacuum compared to a lower 
vacuum,11 and double pumping 
rather than single pumping each 
breast in turn.12 The effectiveness of 
the new breast shield appears to be 
a new critical factor that could be 
used to further improve expression.

11%
more milk after 15 min  

4%   
more breast drainage  

Results  
More milk in the same expression time

The BDM trial8 found PersonalFit PLUS 
obtained 11% more milk after 15 minutes 
compared to the standard design. It also 
showed a 4% improvement in breast 
drainage – significant, as a key principle 
of maintaining milk production is to drain 
the breast well.9 This represents the first 
evidence that breast shield design can 
significantly impact expression outcomes.

Mother feedback scores of comfort during pumping (BDM, n=49). Comfort was graded 1 to 5  
(1 = strongly disagree; 5 = strongly agree). Results were statistically significant (p<0.001). 
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Mother feedback scores of pumping experience from ESP II. Pumping sessions were graded 1 to 4 
(1=disagree; 4=agree). The asterisk (*) denotes that the results were statistically significant (p<0.05).

Expression of milk felt natural 2.8

Expression of milk felt natural 3.3*

More comfortable expression

Mothers taking part in another clinical study 
(ESP II) reported significant improvements 
in comfort and fit, with 100% citing that they 
experienced minimal or no skin pressure 
marks when using PersonalFit PLUS.10

The same cohort’s feedback after every 
pumping session confirmed the new breast 
shield was a better fit than the standard 
design. They also rated PersonalFit PLUS 
as offering significantly better nipple 
suction and movement, and reported milk 
expression felt more natural, compared to 
the standard breast shields.10

In addition, the participants in BDM rated
the 105° breast shield as significantly more 
comfortable (p<.001) and as having an 
improved fit to the breast (p<.001) than the 
90° breast shield.8
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To learn more visit MedelaPersonalFitPLUS.com.

Additional benefits
Lowers dependency on formula 
and donor human milk

PersonalFit™ PLUS provides greater 
breast milk output allowing for more 
own mother’s milk to be available 
where it is used.  This subsequently 
lowers the need for infants to be fed 
donor milk or formula.

Increased chance of infants receiving 
an exclusive human milk diet

The increased efficiency and effectiveness8 

of PersonalFit PLUS means healthcare 
professionals can support mothers with 
human milk expression in the NICU and 
maternity ward, and at home, more easily. 

And when paired with the Symphony 
PLUS® breast pump, PersonalFit PLUS also 
helps pumping mothers initiate, build and 
maintain an adequate13 milk supply for the 
future, so their infants can reap the benefits 
of an exclusive human milk diet for longer.




