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ABSTRACT
Breast cancer is one of the most common
malignancies among women worldwide, and

mammography remains the primary method for
early detection. Breast compression is a key technical
component that influences image quality, radiation
dose, and patient comfort. Adequate compression
reduces breast thickness, tissue overlap, and motion,
thereby improving image quality. However, it may
also cause discomfort or pain, potentially affecting
participation in screening programmes. This review
summarises the technical aspects of breast
compression and its impact on image quality and
patient-reported comfort. Findings highlight the
importance of achieving a balance between optimal
image quality and patient-centred care, emphasizing
the critical role of radiographers.

Technical effects of breast compression: Breast
compression plays a key role in optimising
mammographic image quality. It reduces breast
thickness, tissue superimposition, and motion
artefacts, resulting in clearer and more diagnostically
reliable images (4). Compression improves spatial
resolution and contrast, enhances visibility of fine
details such as microcalcifications, and contributes to
a more uniform image with a higher signal-to-noise
ratio (1). Additionally, reduced tissue thickness
allows for lower radiation dose and decreased scatter
radiation (7).

Compression force and clinical variability: The
effectiveness of compression depends on the level of
applied force and resulting breast thickness reduction
(5). In clinical practice, compression is typically
guided by experience and patient feedback rather
than strict protocols (7). Due to the lack of
standardised ~guidelines, there is considerable
variability ~ in  applied  compression  force.
Recommended values generally range between 60 N
and 160 N, with an upper limit of approximately 200
N. However, compression is often limited by patient
discomfort rather than technical requirements (3).

Patient comfort and influencing factors: Patient
discomfort during mammography is a multifactorial
issue. Key factors include breast density, age,
previous surgical procedures, and individual pain
sensitivity. ~ Mechanical ~ factors,  particularly
compression force and duration, are the main
contributors to pain. Psychological factors, such as
fear, anxiety, and previous negative experiences,
further influence perceived discomfort (6).

Role of communication and technology: Effective
communication by radiographers is one of the most
important factors in reducing patient discomfort and
improving overall experience. Clear explanations and
supportive interaction can significantly reduce
anxiety and perceived pain (6). Technological
advancements, such as curved compression paddles
that conform better to the natural shape of the breast
and allow a more even distribution of pressure, have

METHODS

A narrative literature review was conducted to
examine the technical aspects of breast compression
in mammography, with a focus on image quality and
patient comfort. Publications from 2004 to 2025 were
included. Peer-reviewed studies provided the main
evidence base, addressing compression techniques,
image quality parameters, radiation dose
optimisation, and patient-reported outcomes. Review
articles were used to synthesise existing knowledge,
while professional guidelines from international and
European organisations were included to reflect
current clinical practice. Additional sources, such as
academic textbooks, supported the anatomical and
technical background.

RESULTS

Figure 1. Example of a high-quality
mammogram in the craniocaudal (CC)
projection.

Figure 2. Example of a high-quality
mammogram in the mediolateral oblique
(MLO) projection.

CONCLUSION
Breast compression is a key component of
mammography, improving image quality and

enabling radiation dose optimisation, but it may also
cause patient discomfort. Achieving an optimal
balance between technical image quality and patient
comfort is essential. Clearer compression guidelines,
improved comfort-enhancing technologies, and
effective radiographer-patient communication can
help reduce discomfort without compromising
diagnostic quality. Further research should focus on
defining individualised compression parameters and
improving patient experience to support screening
adherence.
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Image quality: Breast

improves mammographic

several mechanisms (4).

= Reduced geometrical blur: decreased breast
thickness brings structures closer to the detector.

= Increased spatial resolution: improved visibility
of small structures and microcalcifications.

*  Reduces radiation dose: thinner tissue requires
lower exposure.

=  Decreased motion artefacts: stabilisation of the
breast during imaging.

= Improved contrast and uniformity: reduced
scatter radiation enhances image clarity and
signal-to-noise ratio (4).

These effects enable more accurate detection of subtle

lesions and improve overall diagnostic reliability.

However, increased compression may also lead to

greater patient discomfort, requiring a balanced

approach (2).
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Figure 3. Motion artifact. (a) Right
craniocaudal (RCC) mammogram shows
blurred microcalcifications and dense breast
tissue. (b) On a corrected RCC mammogram,
the microcalcifications appear more distinct
against a fibroglandular background, and
the breast tissue is less dense.

shown potential to improve comfort while
maintaining image quality (8).
REFERENCES
1 Agius, E. C., & Naylor, S. (2018). Breast compression techniques in screening mammography-A Maltese eval-uation project. Radiography, 24(4), 309-314. https:/doi.org/10.1016/j.radi.2018.03.007
2. Branderhorst, W., de Groot, J. E., Highnam, R., Chan, A., Bohm-Vélez, M., Broeders, M. J., ... & Grimbergen, C. A. (2015). Mammographic compression—-a need for mechanical standardization. European

journal of radiolo-gy, 84(4), 596-602. https://doi.org/10.1016/j.ejrad.2014.12.012

3. Dustler, M., Andersson, I, Brorson, H., Fréjd, P., Mattsson, S., Tingberg,

980. https://doi.org/10.1258/ar.2012.120238

4. Fico, N., Di Grezia, G., Cuccurullo, V., Salvia, A. A. H.,

https://doi.org/10.3390/diagnostics13203227
5. Holland, K., Sechopoulos, 1.,

.. & Fornvik, D. (2012). Breast compression in mammography: pressure distribution patterns. Acta Radiologica, 53(9), 973-

Tacomino, A., Sciarra, A. & Gatta, G. (2023). Breast im-aging physics in mammography (part I). Diagnostics, 13(20), 3227.

mammography screening. Breast cancer research, 19(1), 126. https://doi.org/10.1186/s13058-017-0917-3

6. Mendat, C. C,, Mislan, D., & Hession-Kunz, L. (2017). Patient comfort from the technologist perspective: fac-tors to consider in mammographic imaging. International Journal of Women's Health, 359-

364. https://doi.org/10.2147/ITWH.S5129817
7. Poulos, A., & McLean, D. (;

8. Smith, A. (2017). Improving patient comfort in mammography. Hologic: WP-00119 Rev, 1. https://www.hol

(2004). The application of breast compression in mammography: a new perspec-tive. Radlography/ 10(2), 131-137. ht g
default/files/Improving %20Patient%20Comfort%20In%20Mammography.pdf

Mann, R. M., Den Heeten, G. J.,, van Gils, C. H., & Karssemeijer, N. (2017). Influ-ence of breast compression pressure on the performance of population-based

tps://doi.org/10.1016/j.radi.2004.02.012



https://doi.org/10.1016/j.radi.2018.03.007
https://doi.org/10.1016/j.ejrad.2014.12.012
https://doi.org/10.1258/ar.2012.120238
https://doi.org/10.3390/diagnostics13203227
https://doi.org/10.1186/s13058-017-0917-3
https://doi.org/10.2147/IJWH.S129817
https://doi.org/10.1016/j.radi.2004.02.012
https://www.hologic.com/sites/default/files/Improving%20Patient%20Comfort%20In%20Mammography.pdf

