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Background: This feasibility study was designed to evaluate if con-
trast-enhanced ultrasound (CEUS) can identify node-positive patients 
before neoadjuvant chemotherapy (NACT) and assess the residual 
cancer burden within the axilla following NACT and therefore, poten-
tially tailor the surgical treatment of the axilla.
Methods: 32 patients were identified of which 26 met the inclusion 
criteria and underwent CEUS pre and post NACT. The sentinel lymph 
nodes (SLNs) identified during CEUS were biopsied and clipped. All 
26 participants of this study underwent axillary node clearance (ANC) 
along with breast conservative surgery or mastectomy. Axillary speci-
mens were further reviewed considering the number of positive nodes 
and if nodes clipped during CEUS were positive or negative.
Results: Following NACT, among the 26 participants, CEUS identi-
fied positive SLNs in 8 patients. Post ANC, histology showed that 7/8 
of these patients had positive nodes. The remaining 18 patients were 
found to be node negative on CEUS post NACT. Furthermore, post 
ANC, the histology of 12 of these patients showed positive nodes with 
a tumour burden ranging from 1 to 18 LNs. Further analysis showed 
that in 25% of these patients the identified positive nodes were non 
SLNs.
Conclusions: The study shows that although the SLN maybe negative 
post NACT that non-SLNs may still be malignant and therefore a nega-
tive SLN does not translate into a negative axillary clearance. Therefore 
further studies looking at the role of targeted axillary dissection such 
as the ATNEC trial are important to support de-escalation of axillary 
surgery in the context of NACT.
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Background: Mammographic density (MD) is an important risk fac-
tor for breast cancer and reduces mammographic screening sensi-
tivity (1,2). There are several breast cancer risk factors which have 
been consistently shown to be associated with MD, including age, 
menopausal status, BMI, and menopausal hormone therapy (3–9). 
However, the associations of some lifestyle and reproductive factors 
with MD are uncertain. We conducted a systematic review to exam-
ine the associations of alcohol, smoking, parity, age at first birth and 
age at menarche, with MD.
Methods: Articles published between 2000 and 2021, reporting 
the associations of the risk factors of interest with age-adjusted MD, 
were identified. Study quality was assessed using tools from the 
Joanna Briggs Institute. Fixed-effects meta-analyses were conducted 
to synthesise the results.
Results: Fifty-nine studies were included. Pooled results sug-
gested that increased alcohol intake, and later age at first birth and 
menarche were associated with increased MD, while increased par-
ity and smoking were associated with decreased MD: e.g. odds ratio 
(OR) for higher MD in alcohol drinkers versus non-drinkers was 1.15 
(95%CI 1.06–1.25; p = 0.001) and OR for parous versus nulliparous 
women was 0.68 (0.65–0.71; p < 0.001). There was significant statisti-
cal heterogeneity among studies.
Conclusions: There is some evidence that lifestyle and reproductive 
risk factors are associated with MD. Several studies were small with 
heterogeneous results, limiting reliable interpretation of the findings. 
Further work using data from a large prospective study is planned, to 
reliably investigate how these risk factors influence screening sensi-
tivity and breast cancer risk, through their effects on MD.
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Objectives: A retrospective audit at the Bristol breast care centre 
was performed to

 	• Establish the incidence of breast cancer in patients referred 
with breast pain and whether patients diagnosed with cancer 
had other symptoms

 	• Assess P value for the clinical exam
	• Establish cancer visibility on mammography

Methods: Review of Imaging and clinical notes of 26/2952 women 
referred with breast pain from July 2020 to June 2021 and diag-
nosed with breast cancer.
Results:

 	• 17/24 cancers were diagnosed in the area of concern, 7/24 were 
incidental, 15/17 cancers in women over the age of 40

 	• 12/17 patients had pain and lump at the site of clinical concern, 
1/17 had pain and nipple inversion, 1/17 had lump only, 3/17 
had pain only

 	• P values for clinical exams were as follows:
	– GP 10/17 patients lump felt (59%), 6/17 (35%) referred as sus-

picious
	– Surgeon/NP—15/17 patients (88%), 3/17- P2, 4/17- P3, 8/17 

(47%)- P4/5
 	• 13/17 (76%) MXR in women over 40 reported as M4/5
 	• 3/2952 (0.1%) patients referred with breast pain only were diag-

nosed with cancer in the area of concern
	• 7/2952 (0.2%) had incidental cancers

Conclusion:
 	• Most women referred with breast pain to the one-stop clinic 

did not have a diagnosis of cancer
 	• 24/2952 (0.81%) cases referred for breast pain had breast cancer
 	• Just 3/2952 (0.1%) had breast pain only at diagnosis
 	• Most women diagnosed with cancer had an additional symp-

tom, mostly breast lumps
	• Most cancers were seen on mammography, which was more 

specific than the clinical examination P value
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Background: The increasing use of cross sectional imaging has led 
to more incidental breast lesions being detected. An increasing 
number of patients are therefore referred to breast clinic following 
incidental findings on CT.
Objective: To look at the referral pathway following detection of 
a breast abnormality on CT, outcome of assessment and waiting 
times.
Method: Retrospective search of RIS (March-Nov 2020): all CT refer-
rals that included chest imaging were included. Those that had sub-
sequent specific breast imaging were reviewed, and all CT reports 
were assessed to see if reference was made to breast investigation or 
breast lesions to determine whether the CT/Radiology had initiated 
the breast referral.
Data collected: patient demographics, radiological findings, time to be 
seen in breast clinic, imaging characteristics of the CT findings, dedi-
cated breast imaging findings, and final pathology.
Results:
3535 CT examinations performed from March to Nov 2020.
78 referred to the Breast Unit. 36% (n = 28) had biopsies, 64% of cases 
(n = 50) no biopsies were required.
17% of the CT referred incidental breast lesions were malignant.
Referral type: 38/78 referrals advised correct referral pathway via the 
one stop breast clinic/ triple assessment in the CT report.
14/78 CT reports did not mention specific breast referrals (although 
breast pathology was mentioned in the CT report).
Waiting times: 26 patients seen in breast one stop within 14 days of CT 
performed.
30 waited over 28 days.
Conclusions: Propose new pathway to involve breast radiologist.
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Background: Increasing numbers of breast lesions are identified on 
body cross-sectional studies, resulting in increased referrals to symp-
tomatic Breast clinics, often unnecessary.
An automatic triage system was developed to manage these. Dictation 
of the code BREAST1 in a report on identification of a breast "inciden-
taloma" triggers a dedicated email to breast radiology. After review 
and comparison with prior breast imaging, an addendum is dictated, 
indicating whether referral is necessary.
Study Aim:  To evaluate the impact of the BREAST1 referral path-
way on numbers of referrals to the Breast clinic and clinical 
outcomes.
Method:  A retrospective analysis of all referrals with the BREAST1 
code between December 2018 and October 2022.
Results:  Of 372 instances:

 	• No action was necessary in 191 patients (51%) with longstanding 
or benign findings.

 	• Referral to the Breast clinic was recommended in 165 patients 
(44%).

	– 27 (16%) were not referred due to comorbidities. 3 were subse-
quently diagnosed with invasive cancer at the same site.

 	 – 138 were referred:
• 	 51 (31%) with benign findings did not require biopsy.
•	 Of 87 biopsies, 49 (30%) were malignant and 38 (23%), benign.
 	• Referral to Oncology for MDT discussion was advised in 8 (2%).
	• The email alert system failed to alert breast radiology on 8 occa-

sions (2%).

Conclusion:  The automated referral pathway BREAST1 resulted in 
a 51% reduction of referrals to the Breast Unit with resultant benefit 
to patients and clinicians. For those referred, there were high PPVs for 
malignancy (29.6% for referral, 56% for biopsy) with timely assessment 
and diagnosis.
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Background: All breast screening readers in the UK are required to 
participate in an external quality assurance scheme using test sets, 
known as PERFORMS. Recent work has shown that PERFORMS accu-
rately reflects real-life mammography reading performance, indicating 
that it can be a useful tool in maintaining the high reading standards 
of the NHS breast screening programme 1–2. Each test set consists of 
sixty cases that are typically enriched with challenging cancers as well 
as normal and benign studies and are made available twice per year.
Methods: In October 2021, an innovative change was made to the 
scheme with a case set designed to test and assist the readers in iden-
tifying mammographic features that do not need recall for further 
investigation, aimed at tackling a growing number of false positive 
recalls. This novel optional ’specificity set’ was delivered in the same 
way as a traditional PERFORMS set.
Results: 409 readers across the UK examined the cases. 317 of them 
took part in pre- (SA15 Part1) and post- (SA16 Part1) specificity rounds. 
The results showed that the recall rate was significantly lower in SA16 
Part1 (34.5%) than in SA15 Part1 (37.1%) amongst those who under-
took the specificity set, while the correct return to screen rate was 
significantly higher in SA16 Part1 (88.0%) than in SA15 Part1 (83.3%) 
amongst those who undertook the specificity set.
Conclusion: The specificity set was shown to be a very useful exercise, 
highlighting that an individual’s performance can be altered by imple-
menting targeted training programmes.
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Design: Systematic review of quantitative studies with a narrative 
synthesis.
Background: Accurate assessment and timely diagnosis of breast can-
cer is crucial for successful treatment and good prognosis (1,2).
Previous research has shown promise of CEM being comparable to MRI as 
a problem-solving tool for breast disease (3). Limited systematic reviews 
appraising this subject. Review aims to collate English language literature 
regarding comparison of CEM and MRI at evaluating breast disease, deter-
mining the modalities comparability in breast disease evaluation.
Methodology: A systematic review of quantitative studies was under-
taken. CINHAL, Embase, Medline, Cochrane Library, Joanna Briggs 
Institute, Web of Science, TRIP, Prospero and Scopus. Two reviewers 
independently assessed studies for methodological quality.
Results: Nine moderate to high quality prospective and retrospective 
comparative studies, with a total of 853 participants and 1514 lesions 
were located. No studies which addressed overall diagnostic accu-
racy or sizing accuracy noted any statistically significant difference 
(p-value =  > 0.05) between CEM and MRI. Varying results were noted 
with regards to sensitivity and specificity, some studies showed statis-
tically significance whereas others demonstrated no difference.
Conclusion: There is consistent evidence to suggest that CEM is com-
parable to MRI in the evaluation of breast disease. Research suggests 
MRI is slightly more sensitive, however, CEM is more specific. Sizing 
lesion accuracy was considered comparable, although both modalities 
overestimated the size of lesions when compared with histopathology. 
The use of CEM in multi-focal breast cancer has not been addressed in 
this review, however, for lesion classification and preoperative staging 
CEM is considered suitably comparable to MRI.
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Introduction: Contrast enhanced mammography (CEM) is a functional 
imaging technique with similar accuracy to MRI. (1,2) Time-intensity 
curves derived from MRI images provide additional functional infor-
mation. (3) We sought to produce similar data for CEM and compare 
with respective MRI curves.
Methods: This retrospective image-analysis study included women 
with enhancing mass-lesions on CEM and comparative MRI stud-
ies. Early MLO and delayed MLO views were acquired, 3 and 9  min 

post-contrast administration respectively. CEM lesions were seg-
mented using freehand and ellipsoid-ROIs on initial and delayed MLO 
views by a radiologist blinded to MRI. The mean, 90th and 99th centile 
greyscale values (GSV) were recorded, and temporal change calcu-
lated. Differences between the CEM temporal enhancement according 
to MRI-curve type were calculated using a Mann Whitney U test.
Results: 55 lesions were identified, 19 produced type-1 curves, one a 
type-2 curve and 35 type-3 curves. The solitary type-2 curve lesion was 
excluded from statistical analysis. Lesions with MRI type-1 curves dem-
onstrated increasing CEM 90th and 99th centile GSVs, lesions with type 3 
curves demonstrated decreasing CEM 90th and 99th centile GSVs. Whilst 
mean values demonstrated less variation between cohorts, all values 
differed significantly between cohorts, p < 0.05. Differences in CEM tem-
poral enhancement was greatest for Ellipsoid-ROI 99th centile: temporal 
GSV 4.58 vs − 9.97, p = 0.001 and Ellipsoid-ROI 90th centile: temporal GSV 
2.58 vs − 7.91, p = 0.002, for type-1 and type-3 curves respectively.
Discussion: Significant differences in CEM temporal GSV are demon-
strated between MRI curve types. Results were most promising for 
ellipsoid-ROIs and 99th and 90th centile GSVs.
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Background: Supplemental screening trials of FAST MRI will require 
validated assessment of mammographic-density to identify inclusion 
criteria. A research AI tool has previously been developed to predict 
breast density from processed mammograms (1). The AI tool requires 
validating prior to consideration for use in future studies.
Aim: To evaluate the accuracy and reliability of a previously developed 
research AI tool, for use in a future FAST MRI trial.
Methods: Processed mammograms acquired on Hologic X-ray sys-
tems and their Volpara (version 1.5.4) 5th Edition BI-RADS density clas-
sifications from unprocessed images were collected for 12,627 women 
from two UK screening sites(2). Inclusion criteria specified mammo-
grams from women most likely to benefit from supplemental screen-
ing (age 50–55, first screen). BI-RADS classifications from the AI tool 
were compared, to those from Volpara (ground truth). 95% confidence 
intervals, calculated using 1000 bootstrap samples were used to com-
pare performance across age groups and ethnicity.
Results: The percentage of women in BI-RADs categories a, b, c and 
d respectively correctly categorised by the AI tool was 85% (95%CI: 
82–88), 87% (95%CI: 86–88), 81% (95%CI: 80–82) and 83% (95%CI: 
82–85).
Within each BIRADs category, the 95% confidence intervals across age 
and ethnicity overlapped, indicating the difference in performance 
was not statistically significant.
The distribution of cases was 6%, 42%, 34% and 18% for BIRADs a, b, c 
and d for Volpara. This compared with 9%, 42%, 32% and 17% for the 
AI tool.

https://doi.org/10.1148/rycan.2020200016
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Conclusions: These results demonstrate comparable performance of 
the AI tool at mammographic-density categorisation to the ground 
truth Volpara.
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Purpose: The value of Artificial Intelligence (AI) models for breast can-
cer detection are being robustly debated in professional discourse 
yet the quality of image input, segmentation and demographic data 
is often overlooked or underreported alongside performance results. 
This study investigates a range of image and cancer characteristics 
that affect the performance of mammography-based AI models (Glob-
ally-aware Multiple Instance Classifier (GMIC); Global–Local Activation 
Maps (GLAM)).
Methods: An Australian data set of 856 screening mammography 
cases with a biopsy-proven malignancy were viewed by two expert 
breast radiologists who segmented the cancer location, aided by the 
pathological report. From this data, concordance values were com-
puted and calculated using Lin’s concordance correlation coefficient 
and were assessed against projection type (Medio-lateral oblique 
(MLO), Crandio-caudal (CC)), breast density (BD) and cancer size. The 
annotations and concordance levels were then matched to the sali-
ency maps of GLAM and GMIC.
Results: Chi-squared analysis shows concordance values between radi-
ologists were higher for the CC view compared with MLO (P = 0.0001), 
and higher concordance for lower BD cases (P = 0.0016). ANOVA analy-
sis shows significantly greater concordance for larger cancers (P = 0.03). 
The two AI models performed strongest when ‘almost perfect’ concord-
ance was used, as opposed to weaker levels of concordance measured 
by saliency map overlap between radiologists and AIs.
Conclusion: The evaluation of the performance of AI models should 
include a multi-factorial approach to understanding the quality of 
input information (segmentation, concordance, views, density and 
cancer sizes). Segmentation and concordance can assist in demon-
strating the AI output fluctuations and trustworthiness.
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Purpose: Two-dimensional (2D) digital mammography (DM) is the 
current gold standard in breast cancer screening and diagnostic 
imaging however limitations exist with superimposition tissues 
and poor contrast between healthy and cancerous tissues, particu-
larly in dense breasts. Phase-contrast computed tomography (PCT) 
is a novel three-dimensional (3D) imaging approach utilising both 
absorption properties and refraction information of X-rays. PCT has 
the potential to provide additional information for breast cancer 
diagnosis1. This study aims to assess the clinical usefulness of PCT 
imaging compared with DM via radiological subjective visualisation 
of excised cancers.
Methods: Thirty patients underwent mastectomies, and the excised 
samples were subsequently imaged with PCT. The pre-surgery 
DM images were obtained as well as the post-surgical histologi-
cal results. The 30 cases included benign cases, 22 breast cancers of 
varying types and a range of breast densities. A training package to 
allow radiologists to interpret the PTC images was developed and 
after completion, 2 expert breast imaging radiologists read the DM 
and PCT images, giving a rating of confidence as to visualisation of 
the cancers.
Results: The results show that most of the lesions were adequately 
visualised and detectable in PCT and DM (88%, 19/22 cases). Lower 
confidence was expressed with visualising high-grade DCIS lesions 
and LCIS lesions in DM imaging, compared with PCT and lower con-
fidence of visualisation of Invasive Lobular Carcinoma with PCT than 
DM. A pictorial essay of cases is included.
Conclusion: PCT subjective visualisation of excised cancers was equal 
to DM, with new research underway to image women pre-surgery.
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Background: Previous studies have indicated that aggressive can-
cers, not well visualised on mammograms, can be identified on an 
abbreviated magnetic resonance imaging (MRI) breast protocol 
called FAST MRI [1,2].
The aim of this study was to design and develop dedicated phan-
toms for protocol optimisation and standardised quality assurance 
testing for a future multi-centre FAST MRI study.
Methods: A contrast phantom was developed by testing the 
responsiveness of MRI contrast agents to small changes in clinical 
sequence parameters and assessing their stability and reproducibil-
ity (Fig. 1a and b).
A geometric phantom was developed by investigating different con-
struction methods and target designs with comparison to expected 
clinical scan parameters (Fig. 1c).
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Fig. 1  .

Results: Contrast phantom: The measured T1 values agreed with 
the literature for Gadolinium and Nickel Chloride solutions and were 
found to be independent of temperature and position within the 
magnetic field. Signal enhancement showed strong sensitivity to 
changes in clinical sequence parameters (Fig. 2a and b) and a linear 
relationship existed between signal enhancement and concentra-
tion for T1 values in the range 25–3000 ms.
Geometry Phantom: A design was chosen which included a range of 
resolution test targets to allow swift visual evaluation and in-depth 
analysis and performance tracking (Fig. 2c and d).

Fig. 2  .

Conclusion: A contrast and geometry phantom were designed and 
assessed for optimisation of FAST MRI breast sequences and qual-
ity assurance testing; both phantoms fit inside a standard breast 
MRI coil. The phantoms have the potential to be incorporated into 

NHSBSP technical guidance for MRI equipment quality assurance 
testing.
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Purpose: Abbreviated breast MRI (abMRI) is being introduced in 
breast screening trials and clinical practice, particularly for women 
with dense breasts. Upscaling abMRI provision requires the work-
force of mammogram readers to be able both learn and subse-
quently implement the reading of the abMRI images. The present 
study explores the acceptability of the implementation of devel-
oped reader training, and the barriers and facilitators to participat-
ing in the training programme and subsequently reading the study 
training images in a work/NHS context familiar to the individual 
participants.
Methods: Fourteen mammogram readers participated in semi-struc-
tured interviews. Template analysis using the a priori implementation 
framework, COM-B was undertaken.
Results: The training day was well received. Participants identified that 
their varying ranges of knowledge and experience (capability) was 
accounted for, whilst feeling included. Participation in the research 
was appreciated by all, but especially those new to reading MRI.
Radiographers commented that learning to read and understand the 
FAST MRI images was motivational, and this helped drive implemen-
tation. It was noted that organisational leadership is needed to fully 
enable change in practice. COVID-19 was commented on in relation to 
its impact on image reading.
Conclusions: The project demonstrates that production of training for 
reading abMRI images and subsequent implementation of changes 
to practice needs to be carefully planned. Changes must be led by 
the needs of staff undertaking the tasks. When this is achieved the 
engagement in training is positive and the barriers are more readily 
removed or mitigated for both individuals and organisations.
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Purpose: We compared changes in diagnostic accuracy and fatigue 
levels over a Digital Breast Tomosynthesis (DBT) reporting session, 
with and without breaks.
Materials: 45 National Health Service breast screeners, from 6 breast 
screening centres, who participated in the UK PROSPECTS trial 
(NCT03733106) from December 2020 to April 2022, read a malignant-
loaded set of 40 DBT cases while eye tracked in this prospective cohort 
study: 21 screeners had a break in their reporting session, 24 screen-
ers did not. The eye tracker recorded eye-blink duration, assessed as 



Page 7 of 22Breast Cancer Research          (2023) 25:122 	

an objective fatigue measure. Subjective fatigue questionnaires were 
completed before and after the session (unit: %). Changes in diagnos-
tic accuracy, objective and subjective fatigue measures overtime and 
between cohorts were analysed (α-level was set at 0.05).
Results: Participant screeners had a median of 10  years post-training 
breast screening experience and the mean time to report all 40 cases 
was 105.8 min. Screeners in the no break cohort reported greater levels 
of mean subjective fatigue (no break: 44% vs. break: 33%; p = 0.04) which 
was related to a greater average blink duration (no break: 296 ms vs. break: 
286 ms; p < 0.001). Blink duration also increased as the trial progressed for 
the no break cohort only (p < 0.001). No evidence of a difference was iden-
tified in diagnostic performance between the groups (p = 0.92).
Conclusions: Implementing a break during a 2-h DBT reporting ses-
sion resulted in lower levels of subjective and objective fatigue. Breaks 
did not impact diagnostic accuracy; but this may be related to the 
extensive experience of the screeners.
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Introduction: The Breast Screening—Risk Adaptive Imaging for Den-
sity (BRAID) trial is a multicentre study focused on women within the 
NHS breast screening programme (NHSBSP) who have radiographi-
cally dense breast tissue. BRAID is investigating the potential ben-
efit of supplemental imaging techniques to improve cancer detection. 
One of the modalities used in BRAID is 3D Automated Breast Ultra-
sound (ABUS).
Method: Ultrasound systems used clinically within the NHSBSP are 
tested following NHSBSP Publication No 70 however, this publication 
only covers quality assurance of 2D ultrasound systems. Therefore, we 
are developing a testing procedure for physicists and users using 3D 
ABUS systems, building on the guidance provided by national stand-
ards [1,2] and advice from the manufacturer of the equipment [3].
Results: The three Invenia ABUS 2.0 scanners (GE Healthcare) used 
within the BRAID trial are checked by physics on a six-monthly basis 
while user testing is carried out on a weekly and monthly basis. We 
are collecting, analysing, and assessing the utility of the data obtained 
and the tests performed during these visits. An outline of the current 
protocol and example results from this testing will be presented.
Conclusions: Initial physics and users written procedures are working 
documents. They are reviewed and updated based on physics and local 
data and feedback obtained from clinical users. The aim is that, by the 
end of the trial, this work will produce quality assurance and quality con-
trol protocols that could be adopted nationally to test ABUS systems.
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Background: The development and validation of Artificial Intelli-
gence (AI) to improve the outcomes of breast screening depends on 
the availability of well-curated, representative databases (1). OMI-
DB (2) was created to provide an annotated dataset to facilitate R&D. 
Screening mammograms and associated clinical data were collected 
for screen-detected cancers, interval cancers and large samples of rou-
tine-recall cases from UK screening centres since 2011. The collection 
is continuous.
Results/Usage: OMI-DB comprises 6,441,765 mammograms from 
426,629 cases; a breakdown of screening cases is presented in Table 1.

Table 1  Counts of screening data available in OMI-DB (correct as 
of 10/01/2023)

Case clas‑
sification

Number of 
cases

Number of 
collection 
sites

Number of 
studies

Number of 
images

Malignant 17,986 8 71,898 396,532

Benign 9658 8 38,856 255,898

Prior to 
interval 
cancer

3104 6 6104 31,984

Normal 377,897 8 1,009,856 5,480,533

OMI-DB is used in virtual clinical trials investigating the effect of fac-
tors on breast cancer detection and evaluating cancer characteris-
tics and breast density. More recently, several studies have evaluated 
algorithms at different stages of development, from prototypes to 
commercial products. Unseen validation subsets have been retained 
for independent model validation. OMI-DB and its associated infra-
structure are currently supporting multiple AI trials, evaluations and 
deployments (e.g. the AIMS project; (3)). OMI-DB has been shared with 
70 groups, primarily for the development of machine learning.
Discussion: A national-scale research database has been developed. 
The provision of processed/unprocessed images, its large size, the 
availability of NBSS data and expert-determined ground truth are 
essential for the safe development and validation of AI.
The availability of sequential-screening events and interval cancers 
presents many research opportunities, including whether an abnor-
mality could have been detected earlier. The database is continuously 
expanding to ensure data are representative of screening centres 
across the NHSBSP.
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Background: Digital Breast Tomosynthesis (DBT) has been shown to 
be effective in breast cancer screening. However, the use of DBT and 
full field digital mammography (FFDM) together exposes the screenee 
to increased radiation. A synthetic mammogram (S2D) is a two-dimen-
sional image that can be constructed from DBT. In this review, we 
evaluated the performance of S2D alone or in conjunction with DBT 
compared to FFDM alone or with DBT.
Methods: A systematic search was conducted on Embase and Med-
line up to January 2023. Screening was conducted by two reviewers, 
with disagreement resolved by consensus. Studies were included if 
they included only screening participants and reported on the perfor-
mance of S2D either alone or in combination with DBT. Studies were 
excluded if they included symptomatic patients, imaging was diagnos-
tic, or if they included patients with a history of breast cancer.
Results: We identified 3241 records, of which 93 underwent full-text 
screening, and 16 were finally included. In studies reporting compari-
sons of cancer detection rates (CDR) between DBT + S2D and FFDM, 
CDRs ranged from 5.9 to 13.5/1000 for DBT + S2D. The range for FFDM 
was 3.5 to 9.1/1000. In studies reporting comparisons of sensitivity, the 
sensitivities for DBT + S2D were 69–94%, and those for FFDM 45–92%. 
Specificities ranged from 68 to 98% for DBT + S2D, and from 60 to 98% 
for FFDM. Comparison of DBT + S2D with DBT + FFDM and compari-
son of S2D with FFDM were consistent with these.
Conclusion: S2D showed similar or better performance when used 
with DBT compared to FFDM in breast cancer screening.
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Introduction: Contrast enhanced mammography (CEM) is a func-
tional imaging technique with similar accuracy to MRI (1). However, 
additional functional data can be derived from MRI images using time-
intensity curves, and due to the heterogeneity of breast cancers, anal-
ysis is performed at sub-lesion level to identify the most aggressive 
features. It may be possible to assess temporal enhancement on CEM. 
Initial publications compared the enhancement level of initial view 
(invariably CC) with subsequent view (invariably MLO). (2, 3) Results 
were promising but limited by the compound effect caused by assess-
ing the greyscale levels of three-dimensional lesions using differing 
two-dimensional views. Subsequent work has successfully quantified 
change in enhancement using an early and delayed MLO views. (4) 
However, to date all research has been limited to assessing the change 
in enhancement of an entire lesion.
Rationale: In a proof-of-principle study of 15 cases, we demon-
strated that it was possible to achieve registration with good agree-
ment between early and delayed MLO views. This study will progress 
that work and perform assessment of temporal enhancement of CEM 
images at a sub-lesion level and compare this to respective MRI curves.
Methods: CEM images were performed as part of prospective imag-
ing studies, all patients had contemporaneous MRIs. MLO views were 
acquired 3 and 9  min after contrast injection. Rigid and non-rigid 
registration techniques will be applied to spatially align the images. 
Subtraction images with colour maps will be produced. Foci demon-
strating the most aggressive temporal enhancement features will be 
segmented. CEM and MRI temporal enhancement features will be 
compared.
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Background: A FAST MRI interpretation-training programme was 
adapted for remote e-learning delivery and used to train multi-
professional NHSBSP mammogram-readers. The training (current 
iteration) included formative assessment through interpretation of 
an enriched dataset (ground-truth feedback provided immediately 
following participants’ reading of each scan).
Methods: Per-breast analysis was obtained overall and for each reader. 
Differences in accuracy, sensitivity and specificity across reader groups 
were analysed using a multilevel generalised mixed model to account 
for multiple readers per case and restricted cubic splines (4 knots to 
the number of cases read) to plot participants’ learning curves.
Results: 43 NHSBSP mammogram-readers completed the training. 
22 interpret breast MRI in their clinical role (Group 1) and 21 do not 
(Group 2). 7/22 in Group 1 had previously undertaken FAST MRI train-
ing as a research participant and 13/22 had not, whilst 7/21 in Group 2 
had previously undertaken FAST MRI training and 14/21 had not.
Overall sensitivity was 83% (95%CI 81–84%; 1994/2408), specificity 
94% (95%CI 93–94%; 7806/8338) and readers’ agreement with the true 
outcome kappa = 0.75 (95%CI 0.74–0.77).
Group 1 readers showed similar sensitivity (84%) to Group 2 (82% 
p = 0.14), but higher specificity (94% v. 93%, p = 0.001).

Total Group 1 Group 2

Measure

Concordance 
(Accuracy)

9800/10746 
(91%)

5065/5498 
(92%)

4735/5248 (90%)

True positive rate 
(Sensitivity)

1994/2408 (83%) 1034/1232 
(84%)

960/1176 (82%)

True negative rate 
(Specificity)

7806/8338 (94%) 4031/4266 
(94%)

3775/4072 (93%)

Specificity (p < 0.001) and accuracy (p = 0.003) improved during 
formative assessment for all groups of readers, but sensitivity did not 
(p = 0.24).
Conclusions: Two days’ remote e-learning enabled multi-professional 
mammogram-readers, including those new to FAST MRI interpreta-
tion (Group 2), to achieve sensitivity and specificity within benchmarks 
published for full-protocol breast MRI (1).
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Background: Research shows that use of digital breast tomosynthesis 
(DBT) can improve diagnostic accuracy compared to digital mammog-
raphy (2DDM) alone, however, DBT images are more complex and the 
reporting time is longer.
Purpose: To investigate differences in screening reporting time using 
2DDM compared to DBT + 2DDM and DBT + S2D (synthetic 2D), and 
the effect of screener experience level by employing a large-scale 
dataset. Additionally, to investigate how DBT reporting time changes 
over a three-year period as the readers’ screening experience with DBT 
increases.
Methods: PROSPECTS is a national UK prospective trial (NCT03733106) 
investigating the efficacy and cost-effectiveness of DBT. From January 
2019-November 2022, 63 NHS breast screeners from 6 participating 
breast screening centres double read these clinics, equating to 41,324 
2DDM and 12,084 DBT + 2D images, and recorded their reporting ses-
sion durations. T-tests, ANOVAs and regression are employed to deter-
mine statistical significance, as appropriate (α-level was set at 0.05).
Results: All data has been collected and results show that the mean 
time to report a DBT case is double that of a 2DDM case (2.78  min 
vs. 1.27  min, respectively; p = 0.002). The time to report DBT + S2D 
cases was statistically equivalent to DBT + 2DDM cases (2.88  min vs. 
2.68 min, respectively; p = 0.08). The experience data will be included 
in the conference presentation.
Conclusions: Analysis of this large-scale dataset shows that DBT 
reporting time is greater than 2DDM alone and that DBT + S2D and 
DBT + 2DDM reporting time is equivalent. We hypothesise that the 
reporting time will reduce with accrued experience using DBT as a 
screening tool.
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Background: Digital Breast Tomosynthesis (DBT) is a mainstream 
imaging method for early breast cancer detection and ongoing educa-
tion is vital for strong diagnostic performance. This study investigated 
the diagnostic performance of readers interpreting a DBT test set in 
two modes: through PACS (Picture Archiving and Communication 
System) or online directly through the BREAST (Breast Screen Reader 
Assessment Strategy) cloud-based platform.
Methods: A DBT test set consisting of 10 biopsy-proven cancer and 20 
normal case was read by Group 1: 30 readers (23 radiologists, 7 train-
ees) using PACS and entering their results on the BREAST platform; and 
Group 2: 23 readers (17 radiologists, 6 trainees) readers without PACS 
and direct annotation onto BREAST. Readers marked any suspicious 
lesions on the best corresponding DBT slice and rated the lesions for 
levels of malignancy suspicion. Readers’ performances were compared 
with truth data and evaluated in specificity, sensitivity, ROC AUC and 
JAFROC FOM. Both had the average experience of 5 years reading DBT 
cases.
Results: There was no significant difference between two reading 
modes between Group 1 and 2 for any metric (P > 0.05). Radiologists 

performed slightly better without PACS in all metrics, with a significant 
result in ROC AUC (0.79-vs-0.74; P = 0.027).
Conclusion: Readers demonstrated equivalent performance when 
reading DBT cases via PACS and without PACS, with an improved ROC 
AUC performance for radiologists. Online education platforms such as 
BREAST that have evolved past PACS technology can be very effective 
for training and self-assessment and can provide greater access for 
learning.
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Background: Self-assessment modules (SAMs), have educated expert 
breast radiologists for three decades. Following millions of user test 
set interactions we can now document what SAMs have achieved and 
outline where future innovations should be focussed.
Methods: BREAST and DetectedX test sets which provide a variety of 
mammographic SAMs have been used by clinicians in Australasia, Asia, 
Europe and the US as a method to improve early detection of breast 
cancer whilst cultivating abilities to recognise normality. Whilst it is 
generally agreed that SAMs have provided an essential clinical service, 
it is also recognised that evolution is required to embrace modern day 
innovations such as artificial intelligence (AI).
Results: Clinical performance significantly improves with the use 
of SAMs regardless of experience and training of the user, with par-
ticular benefits shown for cancer detection. In addition the multiple 
interactions of clinicians with SAMs has yielded valuable insights [1,2] 
resulting in more than 100 publications and multiple research student 
theses. New knowledge on radiologist behaviours and characteris-
tics that affect image interpretation has been provided. However, it is 
now timely for SAMs to reassess their place in the modern educational 
arena in terms of access, duration, accreditation, interactivity and AI. 
The data presented summarises achievements and describes potential 
future pathways.
Conclusions: Much has been achieved with SAMs, however with the 
emergence of new technologies and user expectations they must now 
evolve and embrace new opportunities that will help optimise and tai-
lor educational deliveries.
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Purpose: Many transgender people are invited for breast screening in 
the UK (1), yet there is limited research on how we can support this 
community. NHS England provides guidance on service adjustments 
to accommodate transgender individuals (2), but there is currently 
no specific training advised for mammographers. This study aims to 
explore how confident mammographers are in screening transgender 
people. This includes confidence in their knowledge, using appropri-
ate terminology, and understanding how the service could adapt. The 
aim is to also explore whether mammographers have had training 
around this topic, and if they feel they require any.
Methods: A quasi-structured questionnaire was carried out by a vol-
unteer sample of mammographers (N = 10). Some questions were pre-
sented as a Likert scale (3), and were analysed as ordinal data using a 
measure of central tendency (mean). Other questions were open, and 
were analysed thematically.
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Results: Mammographers had low confidence levels in using appro-
priate terminology (mean = 4.4, whereby 0 = not confident at all and 
10 = very confident). Mammographers also had fairly low confidence 
in understanding why transgender people may or may not be invited 
for screening (mean = 5.6). Emerging themes included feeling anxious 
about getting things wrong, and feeling unsure about adaptations. 
None of the mammographers had received training around the topic, 
and 80% said they would like training.
Conclusions: Improvements should be made in teaching mammogra-
phers about the transgender community in relation to breast screen-
ing. Increasing mammographers’ knowledge and confidence could 
lead to service improvements for transgender people. The author has 
produced a pilot information leaflet for existing mammographers and 
trainees.
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Background: DCIS accounts for 20% of malignancies diagnosed by 
the breast screening programme and is primarily managed by surgi-
cal excision. This study aims to investigate how often DCIS is fully 
removed via core biopsy, thereby negating the need for surgery.
Methods: This was a single-centre retrospective cohort study of 101 
consecutive breast screened patients diagnosed with DCIS who under-
went surgical excision. All patients diagnosed with DCIS had radiologi-
cal abnormalities < 15 mm. Clinical, radiological, and histological data 
were collected from patients who had been diagnosed within a 5-year 
period, and a complete excision by core biopsy was defined as 0 mm 
of DCIS found in the surgical specimen.
Results: Complete DCIS excision following core biopsy was 21.8% 
(n = 22). The median mammographic size of DCIS was 8  mm (range: 
4–14 mm), median number of cores was 8 (3–16) and median biopsy 
weight was 1.82 g (1.1–7.5 g). There were no significant differences in 
mammographic size (10 mm, p = 0.06), number of cores (9, p = 0.14), 
or biopsy weight (2.73, p = 0.26) for those who had incomplete exci-
sion. Complete excision was seen in 40% of low-grade, 29% of inter-
mediate-grade, and 16% of high-grade DCIS cases (p = 0.19).
Conclusion: There are no clear factors which predict complete 
excision by core biopsy in screen-detected DCIS. It is possible that 
DCIS < 15 mm could be excised with VAE techniques but further inves-
tigations are needed to determine this. In low-grade DCIS further work 
could be considered due to higher rates of complete excision with 
core-biopsy. We would recommend following relevant guidelines to 
proceed to surgical excision where appropriate.
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Background: This study investigated the clinical outcomes (re-exci-
sion rates, radiotherapy usage, and presence of invasive cancer) for 
patients following surgical excision of small-volume DCIS.
Methods: This was a single-centre retrospective cohort study of 101 
consecutive breast-screened patients diagnosed with DCIS who 
underwent surgical excision. All DCIS patients had radiological abnor-
malities < 15  mm. Clinical, radiological, and histological data were 
collected from patients diagnosed within 5-years, and ASCO guide-
lines for margin involvement < 2 mm was used to guide the need for 
re-excision.
Results: Breast conservation surgery was performed in 94.1% (n = 95). 
Following surgical excision, 74 (73.27%) patients had complete DCIS 
excision (> 2  mm margin), 4 (4.0%) had margins 1–2  mm, and 17 
(16.84%) had margins < 1  mm. The median size of DCIS in the speci-
men sample was 4  mm. In 86% of patients with involved margins 
(n = 18), the mammogram underestimated DCIS size by a median of 
12.5  mm (range: 1–42  mm). Of the patients with involved margins, 
11 (10.9%) had a re-excision, with 6 (50%) requiring two re-excisions 
to achieve complete DCIS excision. Post-operative radiotherapy was 
provided to 53 (52.48%). Four (3.97%) patients had invasive ductal 
carcinoma on surgical excision which was not present on core biopsy. 
Recurrence of DCIS in the same site occurred in 1 patient (1%), 1-year 
after first DCIS diagnosis.
Conclusion: Breast conservation surgery is safe in DCIS patients, with 
low rates of re-excision, recurrence and upstaging to invasive can-
cer. Furthermore, the median size of DCIS found in the specimens of 
patients with total DCIS removal was small suggesting that VAE could 
be used to totally remove DCIS in these patients.
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Purpose: The efficacy of a breast cancer screening programme relies 
on efficient analysis of mammograms. Readers that interpret mam-
mograms must meet the high standards of their peers (1,2). This study 
will for the first time identify the clinical background implications that 
impact the performance of UK Radiography Advanced Practitioners 
(RAP). This data will assist in identifying norms for the assessment of 
diagnostic efficacy.
Methods: The performance of 22 UK-based RAPs reading a cloud-based 
test set of 60 mammographic cases with known truth was assessed using 
the software platform DetectedX. Sensitivity and specificity values were 
established for each RAP, T or Mann–Whitney tests were used to explore 
the impact of clinical background on image interpretation accuracy.
Results: Reader sensitivity was significantly affected by the weekly 
volume of reads undertaken (P ≤ 0.0001), number of annual readings 
(P ≤ 0.0001), average reading session length (P ≤ 0.0001), type of cancer 
presented on imaging (P ≤ 0.0001), breast speciality (P ≤ 0.0001) and 
years in the role (P ≤ 0.0001). Specialists in breast imaging (P ≤ 0.04) and 
their preferred time of day to read (P ≤ 0.04) impacted their specificity. 
Normative performance values were indicated.
Conclusions: For the first time this work has identified specific features 
that impact the performance of UK RAPs interpreting mammograms. 
Through identified causal agents for varying performance suggested 
are ways in which future diagnostic activity can be optimised. These 
findings provide a framework for the assessment of standards, avail-
able to all RAPs.
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Breast cancer affects women of all races without exception even 
though severity and survival rate are often diverse. In Nigeria 
about two thirds of women with breast cancer are diagnosed at an 
advanced stage, with the possibility of metastatic spread (Akaro-
Anthony et al., 2010).
A mammographer performs breast imaging techniques that pro-
duce mammographic radiographs for diagnosis (American Society 
of Radiologic Technologist, 2017).
In Nigeria, the breast screening programme is performed by radiog-
raphers with the additional mammogram-specific training which is 
comparable to what is found in the United Kingdom; however, the 
UK screening programme also makes use of trained assistant practi-
tioners which is not obtainable in Nigeria (Lawal et al., 2015).
The breast screening programme in Nigeria invites women between 
the ages of 40 to 70  years, and this is justified by the fear that in 
Nigeria, a higher percentage of breast cancer cases are seen in 
younger age groups than in developed world ((Jedy-Agba et  al., 
2012). The mode of invitation is through public awareness cam-
paigns, but majority of the women in the population do not fre-
quently participate in mammography screening due to high cost 
and religious belief. The screening programme in Nigeria encour-
ages women to get screened every two years (Lawal et al., 2012).
However, the UK breast screening programme advice women to 
have breast screening mammogram, once every 3 years and is cur-
rently inviting women between the ages of 50 and 70  years for 
breast screening.
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Background: Mammography used for breast screening has poor sen-
sitivity in dense tissue (1). Retrospective studies suggest that Molecular 
Breast Imaging (MBI), used for screening in the USA but not the UK, 
has superior diagnostic accuracy (2,3). Patient perspectives of MBI are 
unknown and crucial to understand feasibility of adoption into the NHS.
Method: Semi-structured interviews with screened and unscreened 
women exploring the acceptability of MBI. Data were analysed 
thematically.
Results: Five themes were generated from 19 interviews: (1) scan 
duration, (2) radiation dose, (3) equity of access, (4) comfort in familiar-
ity and (5) need for shared decisions relating to risk. Participants found 
the 40-min scan duration to be acceptable. Radiation dose was also 
acceptable, especially once participants understood that higher breast 
density was linked to cancer risk. Some participants were concerned 
about access issues such as parking if MBI scans were hospital-based, 
raising issues around equitable access. Participants expressed obtain-
ing comfort in existing screening processes with which they were 
familiar, and participants with experience of nuclear medicine tests 
were less concerned about radiation dose. Finally, participants placed 
considerable trust in the NHS to evaluate tests, pointing to a need for 
uncertainty in screening decisions to be more effectively discussed to 
support shared decision making.
Conclusion: MBI is an acceptable breast imaging modality for UK women. 
Women wish to be offered personalised, risk-based screening, with tests 
that offer favourable risk–benefit ratios. High-quality patient information 
enabling informed decision-making is essential. Further work is needed to 
understand how MBI will fit into existing screening pathways.
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Background: Every year approximately 6000 women have an interval 
cancer diagnosed 1. 80% of interval cancers have no sign of the subse-
quent cancer on the screening mammogram, however 20% do, repre-
senting a false negative interval cancer (FNIC). We have evaluated the 
radiological features and characteristics of FNIC’s in an NHSBSP breast 
unit.
Methods: A retrospective service evaluation of all FNIC was performed 
between 1/1/2016 and 1/1/2022. For each FNIC anatomical position, 
breast density, mammographic appearance and image quality were 
evaluated.
Results: 33% of FNIC underwent paired arbitration: 87% were not 
recalled for assessment and 13% were which were subsequently dis-
charged to routine screening. 3% had clinical symptoms.
Anatomical position: 64% the abnormality was seen on both views 
in the upper outer quadrant, 17.5% in the lower inner quadrant, 
16% posteriorly, 10% retroareolar and 6% at the site of post-surgical 
change.
Breast density: 14% (BI-RADS A), 46% (BI-RADS B), 36% (BI-RADS C) 
and 4% (BI-RADS D).
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Mammographic appearance: 61% asymmetry: 28.5% slowly devel-
oping asymmetry, 74% focal asymmetry, 26% only seen on one view, 
6% associated with calcification. Figure  2 demonstrates the distribu-
tion of tumour characteristics within each breast density.
Image quality: 11.5% were impacted by image quality at the site of 
the abnormality.
Conclusions: Review of screen detected cancers may yield additional 
cases which can facilitate further learning. Training in recognition of 
significant clinical symptoms and a review of the clinical symptoms 
protocol could prevent further cases.
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Learning objective: Assess the difference in the distance of clip 
migration between lateral arm biopsy approach (LABA) and verti-
cal conventional biopsy approach (CBA) when performing vacuum 
assisted procedures.
Background: Vacuum-assisted procedures under stereotactic or 
tomosynthesis guidance allows sampling of mammographically 
detected abnormalities.
Clip migration occurs in up to 44% of cases [1]. There are several 
potential contributary factors, such as the accordion effect. It is 
hypothesised that approach, LABA or CBA, may affect migration.
The poster aims to compare the mean distance of clip migration in 
CBA and LABA procedures using the T-test, to ascertain whether the 
degree of clip migration is affected.
Results: The Radiology Information System was searched with key 
term “migr” to account for “migration” or “migrated”, yielding 70 results 
between 2015 and 2022.
55 were CBA, 11 were LABA and 4 were excluded.
Breast density (BIRADS classification), age, approach and clip migra-
tion distance were recorded. The mean distance of migration for CBA 
was 28 mm and 24 mm for LABA (p = 0.49).
Conclusion: There was no statistically significant difference in the 
mean distance of migration between CBA and LBA approaches, sug-
gesting that technique does not affect the extent of clip migration.
Limitations: The search used the term “migr” and therefore reports 
using alternative vocabulary to describe migration would not have 
been captured. As this is likely to affect cases of CBA and LABA equally, 
it would be unlikely to introduce bias.
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Background: Breast MRI has superior anatomical resolution and larger 
field of view than other breast imaging techniques and is the only one 
to include extramammary structures.

According to previous studies 16.8%–34% of breast MRI examinations 
demonstrate incidental extramammary findings. Benign lesions are 
the most common findings. Malignant lesions need to be excluded 
especially as many breast MRI patients have newly diagnosed 
breast cancer and such significant findings would influence patient 
management.
The aim of this study was to determine the prevalence and site of 
extramammary findings on breast MRI.
Method: Retrospective review of all Breast MRI’s over a 12  month 
period from January to December 2022 in a single institution was 
performed.
929 examinations were reviewed.
Results: Extramammary incidental findings were identified in 98 of 
the 929 examinations (10.5%).
6.1% were malignant findings (3 lung, 2 bone, 1 chest wall); one was a 
new diagnosis of sarcoidosis (1/98 1%) and one a deep venous throm-
bosis (1/98 1%).
The most common incidental finding was hepatic cysts 61.2% (60/98). 
The next most common findings were retrosternal goitre, hepatic hae-
mangioma and cardiovascular findings each identified in 6/98 6.1%.
Conclusion: When reporting breast MRI it is essential to examine and 
review extra-mammary structures to exclude the presence of findings 
which might have a significant clinical impact on patient management 
and care.
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Background: Contrast Enhanced Mammography (CEM) is a dual 
energy acquisition technique using a single compression. It relies on 
tumour neo-angiogenesis, highlighted by intravenous iodinated con-
trast. A low energy exposure is performed followed by a high energy 
exposure (above the k-edge of iodine) using copper filtration. These 
images are processed to generate a recombined image that supresses 
background tissue and highlights areas of tumour enhancement.
Our unit introduced CEM in 2013 and recently implemented CEM 
guided biopsy—CEMGB. CEMGB utilises CEM principles alongside 
conventional stereotactic guidance. It allows targeting of lesions that 
are occult on conventional imaging but visible on recombined images.
The procedure is performed using standard stereotactic techniques 
that most radiographers will be familiar with. The process is straight-
forward when staff have been trained appropriately and are familiar 
with CEM. It can be performed in breast clinic with minimal prepara-
tion, and the potential for diagnosis at first patient attendance.
Objectives: To present a CEM case and provide a step-by-step 
guide to performing a CEMGB with the General Electric (GE) Pristina 
mammography machine. We provide tips and tricks and potential 
pitfalls.
Conclusion: CEMGB is a promising technique to biopsy lesions occult 
on conventional imaging. It has the potential to be a cheaper, faster 
and more widely available alternative to MRI guided breast biopsy.
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Objective: Standard treatment for B3 lesions has been surgical exci-
sion. The benign post-surgical outcome of majority of B3 lesions called 
for a less invasive approach such as VAE. This retrospective study 
aims to assess the impact of VAE as alternative to diagnostic surgical 
excision in the management of screen detected B3 lesions in a large 
screening service (population 150,000).
Method: 82 B3 lesions on 14  g core biopsy were referred for VAE 
between 2018 and 2021. Pathological information on initial 14  g 
biopsy and final VAE/surgical histology were obtained. VAE data col-
lection included: image guidance (mammography/ultrasound), needle 
size (7/10 g), number and weight of samples.
Results: On VAEs 33/82 lesions had no atypia and 49/82 had atypia. 
VAE was performed under mammography (48/82) or ultrasound 
(34/82). 44 VAEs performed with 10 g needle with an average of 11.8 
samples (mean sample weight 3.75 gr). 38 VAEs performed with a 7 g 
needle with an average of 11.4 samples (mean sample weight 5.12 gr).
On final histology, 11/82 cases (13.4%) were upgraded to malignancy 
requiring surgical management. 61/82 (74.4%) cases did not require 
further treatment and returned to routine screening. 10/82 (12.1%) 
cases were offered increased annual surveillance for 5  years as per 
NHSBSP guidelines. Up to the time of the abstract, no new malignancy 
has occurred at site of VAE.
Conclusion: 71/82 (86.5%) cases had VAE as final treatment and did 
not require any further surgical management demonstrating VAE is an 
effective method to treat screen detected B3 breast lesions.
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Background: A 3  mm tolerance for cortical thickness on axillary 
lymph nodes is a standard measurement used as one of the thresholds 
to decide if potentially suspicious for disease. Our department con-
ducted an audit of the ultrasound outcomes for lymph node involve-
ment in the axilla after several unexpected positive post-surgical 
cases with previously negative axillae on ultrasound, were obtained. 
This could impact the patient directly if further axillary surgery was 
required.
Method: 12  months of ultrasound results were compared to the 
pathology results for surgical axillary biopsy, lymph node sampling 
and surgical axillary clearance.
Results: Forty-seven cases out of 388 cases were false negative. Sen-
sitivity was 41.25% and specificity was 91.56%.
Analysis: Nineteen cases were excluded due to morphological data 
unavailable at the time of the audit. Twenty-eight cases analysed 
either revealed disease too small to be visualised, positive nodes not 
in the axilla, not biopsied by a second consultant when returning 

for biopsy procedure and learning difficulties. All these cases were 
conducted by different consultants on different ultrasound units. No 
identifiable trend was seen.
Conclusion: The sensitivity is in keeping with peer review investiga-
tions and therefore the 3 mm threshold for identifying possible dis-
ease is still adequate. Any learning points from individual cases were 
taken forward to aid with service improvement.
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Background: Core biopsies are the gold standard technique for 
diagnostic breast biopsies in the United Kingdom.1 There are a 
plethora of techniques for sampling including stereotaxis, tomos-
ynthesis, ultrasound and MRI guided vacuum assisted/core biopsies. 
While procedural optimisation is key, complications do arise includ-
ing haematoma with/without evolution to fat necrosis, scarring or 
seroma(2–14.4%), infection ± abscess formation(4–6%), bruising 
and pain.2–5 A prospective review was performed to evaluate com-
plication rates for x-ray guided vacuum assisted biopsies (VAB), x-ray 
and ultrasound guided vacuum assisted excisions(VAE).
Methodology: Data was collated in the form of a questionnaire 
for 79 patients (n = 79) who underwent a stereotactic prone or 
ultrasound breast VAB or VAE between February-June 2022; includ-
ing bruising, haematoma and infection. Additionally a subjec-
tive pain score was recorded (1–10) immediately after the biopsy 
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(post-biopsy) and on follow-up appointment 7–14 days post biopsy 
(follow-up).
Results: The majority of patients experienced no pain (27/79) or mild 
pain (24/79) with 34% and 44% recording a pain scale of 0 (post-
biopsy and at follow-up respectively). On follow-up 68% (n = 52) of 
patients exhibited bruising and 25% (n = 19) haematoma forma-
tion. No patients presented with infection. Data for 9G VAB with 12 
cores (n = 51) was further analysed, no correlation was demonstrated 
between pain score and haematoma formation based on breast den-
sity (A-D) and lesion location.
Conclusion: Post procedural haematoma formation and pain scores 
are higher than desirable relative to international literature.6 Imple-
mentation of post procedural compression for 10 min with the inten-
tion to reassess haematoma rates in 6  months. Infection rates are 
comparable to recent literature.
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Background: NHS Breast Screening Programme (NHSBSP) guid-
ance recommends repeat biopsy if a result is equivocal (1), although 
‘equivocal’ is not defined. Practice regarding re-biopsy for lesions 
yielding B1, B1/2 and B2 (i.e. benign/normal) pathology is therefore 
variable.
Objectives: Determine the re-biopsy rate for lesions biopsied under 
ultrasound with a benign/normal result. Assess the patient and 
imaging factors influencing the decision to re-biopsy vs accepting 
the benign/normal result and review final pathology.
Methods: Ultrasound guided biopsies from a 1- year period from 
a single screening/symptomatic unit, yielding benign/normal out-
comes, were retrospectively obtained from the Pathology database. 
Screening vs symptomatic, age, M/U grade, lesion size and reported 
needle position relative to lesion were obtained from the Picture 
Archiving Service, Radiology Information Service, NHSBSP database 
and Breast Screening clinic notes.
Results: 765 biopsies were benign/normal. Of these, 46 (6%) under-
went a re-biopsy, with rates of 9.8% (24/245) in screening and 4.2% 
(22/520) in symptomatic. Likelihood of re-biopsy increased with 
higher M and U gradings and with lower B grading (Tables  1 & 2). 

14 high M/U grade lesions did not undergo re-biopsy under ultra-
sound. These cases were reviewed. Patient age, lesion size and docu-
mentation of needle position did not affect decision to re-biopsy.

Table 1  Repeat biopsy rate, correlating M grade and initial biopsy 
grade

M 
grad‑
ing

Total 
M 
grade

B1 B1/B2 B2

303 Total 
B1

Number 
repeated

Total 
B1/
B2

Number 
repeated

Total 
B2

Number 
repeated

(%) (%) (%)

M1 63 12 0 (0) 10 1 (10) 41 0 (0)

M2 121 11 2 (18.2) 21 2 (9.5) 89 0 (0)

M3 216 32 12 (37.5) 29 4 (13.8) 155 9 (5.8)

M4 5 0 0 (0) 1 1 (100) 4 0 (0)

M5 7 3 1 (33.3) 3 3 (100) 1 1 (100)

Table 2  Repeat biopsy rate correlating U grade and initial biopsy 
grade

U 
grad‑
ing

Total 
U 
grade

B1 B1/2 B2

765 Total 
B1

Number 
repeated 
(%)

Total 
B1/2

Number 
repeated 
(%)

Total 
B2

Number 
repeated 
(%)

U2 246 15 5 (33.3) 21 2 (9.5) 209 1 (0.4)

U3 499 62 13 (21) 77 8 (10.4) 360 10 (2.8)

U4 16 4 3 (75) 2 1 (50) 10 0 (0)

U5 4 0 0 (0) 0 0 (0) 4 2 (50)

1 formal 
excision

1 resolved 
on 
repeat 
US

Of the 46 repeat biopsies, 6 yielded B1 (13%), 10 B1/B2 (21.7%), 28 
B2 (60.9%), 1 B3 (2.2%) and 1 yielded B5b (2.2%).
Conclusions: This study has highlighted the importance of radio-
logical and pathological concordance in determining whether a re-
biopsy is required and the key role therefore of the MDM in reaching 
these decisions.
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Purpose/Objectives: NHS Breast Screening Programme (NHSBSP) 
Publication 491 states that following a diagnosis of a B3 lesion vacuum 
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assisted excision (VAE) is the procedure of choice to excise approxi-
mately 4 g (12 × 7G) of breast tissue for further evaluation. The breast 
imaging team wanted to assess whether 12 × 7G full notch cores 
yielded 4 g of tissue.
Methods: A prospective audit was undertaken of consecutive VAE 
cases, performed under ultrasound or stereotactic guidance from both 
NHSBSP and two week wait symptomatic sources over a 12  month 
period. Tissue samples retrieved were weighed and the number of 
core samples and needle gauge was recorded. For ultrasound guided 
procedures extent of lesion excision was documented. Post VAE his-
tology was reviewed and compared to the histology yielding a B3 
diagnosis.
Results: A total of 59 cases were recorded, 32 ultrasound guided and 
27 under stereotactic guidance. There was a greater variation of cores 
obtained under ultrasound guidance thus a wider specimen weight 
range averaging 3.6 g. A minimum of 12 cores were always obtained 
for stereotactic guided procedures eliciting an average of 5 g.
Conclusions: Ultrasound guided VAE’s were performed for complete 
lesion excision and in some cases this was achieved in less than 12 
cores, thus lowering the average specimen weight. A minimum of 4 g 
of tissue was consistently yielded from 12 × 7G conforming to current 
guidance.
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Introduction: Breast abscesses are a common breast pathology pre-
senting to the emergency department (ED). A breast abscess pathway 
was implemented at this London NHS tertiary centre in September 
2019 to facilitate imaging of suspected abscesses from ED. We audited 
referrals and patient outcomes to improve workflow and use of radiol-
ogy resources.
Method: Retrospective audit of all breast abscess pathway referrals 
from September 2019 to September 2022. Radiology/clinical docu-
mentation on Powerchart and PACS was reviewed by two radiology 
trainees. Presenting symptoms, antibiotic prescribing, referral docu-
mentation, imaging and clinical outcomes were documented on 
Excel.
Results: 284 patients were referred, excluding 7 due to incomplete 
documentation.
200 (70%) patients were correctly referred with signs of abscess, 24 
(8%) patients were referred with no documented clinical findings of 
abscess, and 60 (22%) partially fulfilled the referral criteria. 72 (36%), 
0 and 8 (13%) had an abscess on imaging respectively.
Of the 25 (9%) of patients not on antibiotics at the time of imaging, 
2 (10%) had abscess on imaging versus 76 (30%) of the 256 patients 
on antibiotics.
63 (79%) patients with abscess underwent ultrasound guided aspi-
ration. 94 (34%) and 21(7%) had ultrasound guided and surgical pro-
cedures respectively. 4 (1%) had inflammatory cancers.
Discussion: 30% of referrals are inappropriately completed. Imag-
ing findings of abscess are higher with appropriate referrals, and 
patients on antibiotics. Most abscesses required aspiration.
Compliance can be improved by ED teaching, and imaging request 
checklists. This will streamline patient care and use of radiology 
resources.
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Male breast masses are uncommon, with detection often surprising 
for patients and clinicians. The clinician’s understanding of imaging 
features of normal, common benign, and rarer malignant findings 
is crucial. All patients at our institution undergo a triple assessment 
with clinical history and examination and ultrasound initially. Mam-
mography is a useful troubleshooting tool to downgrade gynae-
comastia which is indeterminate on ultrasound. Core biopsies 
are performed on indeterminate lesions and lesions with sinister 
features.
We reviewed adult breast ultrasound at our institution in the year 
2022. Male breast ultrasound formed a small number (4%) of all 
breast ultrasound conducted, with the most common indication 
being gynaecomastia. The majority of examinations (97%) revealed 
U2 findings, with the majority being gynaecomastia (65%). Other 
U2, U1 and U5 findings comprised 18%, 14% and 3% respectively.
We discuss tools for the recognition and differentiation on ultra-
sound of gynaecomastia and its nodular, dendritic and diffuse pat-
terns; mastitis and breast abscesses; lipomas; primary breast and 
metastatic malignancies; axillary pathologies; fibroadenomas and 
pathologies more commonly encountered in female patients. We 
also discuss how mammography can aid in downgrading gynae-
comastia with indeterminate findings to avoid unnecessary core 
biopsy. Finally, core biopsy should be used for indeterminate and 
more sinister lesions.
Whilst the majority of breast ultrasound examinations in the male 
breast show gynaecomastia, it is crucial to diagnose this in indeter-
minate cases to avoid core biopsies, with mammography a key tool 
for this. Furthermore, it is important to recognise other benign find-
ings, and critically the rare malignancies.
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Objective: In the past 10 years there has been an exponential use on 
CT resulting in the identification of incidental breast lesions. Due to its 
good contrast resolution and larger field of view than mammography 
breast lesions can be easily detected.
Aim: To familiarize Radiologist and Radiographers with the appear-
ances of benign and malignant breast lesions depicted by CT.
Method: Through this poster we will show cases of beging, indeter-
minate and suspicious lesions on CT, post operative changes and dif-
ferentiation with recurrence and some incidental findings on PET CT.
Results: After reading this poster there will be clarity on how to inter-
pret incidental Breast lesions, how to manage them and how to report 
them appropriately.
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Objective: To determine how accurately the different radiological 
modalities and clinical examination correlated with true tumour size.
Methods: 96 MRI breasts with contrast performed between January 
2019 and October 2020 which had preceding breast ultrasound and 
mammograms were obtained. PACS and Clinical Portal were used to 
obtain the relevant measurements.
Reported pathological sizes were presumed to be true tumour sizes. 
Where available, the clinical examination measurements and reported 
radiological measurements were obtained. We excluded any entries 
which did not yield malignancies with comparable measurements. We 
employed the Pearson correlation coefficient to determine how well 
clinical examination and each of the different modalities correlated 
with the pathological measurements.
Results: 41 patients with 42 tumours had reported pathological sizes 
post-surgical excision. There were 41 correlating available ultrasound, 
39 MRI and 24 mammographic measurements. There were only 18 
correlating clinical examination measurements. Average tumour size 
was 29.3  mm. The distribution of malignancy types were 20 lobular, 
17 ductal, 4 mixed lobular and ductal and 1 mucinous in our sample. 
Our results were that MRI correlated the strongest with pathological 
size at 93%. Mammogram, ultrasound and clinical examination corre-
lation with pathology tumour size were lower at 84%, 70% and 69% 
respectively.
Conclusion: Our sample mirrors that of published literature which 
indicate that MRI is more accurate than mammography or ultrasound 
at predicting pathologic tumour size. In our sample, ultrasound has 
the lowest correlation with true tumour size probably because of the 
relatively high number of lobular cancers which are known to be mor-
phologically more diffuse, less-circumscribed and hence more difficult 
to measure.
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Background: Magseed is an effective non-inferior alternative to wire 
guided localisation of impalpable breast lesions. The aim of this audit 
was to evaluate the effectiveness in placing Magseed at the time of 
biopsy in screen detected breast lesions.
Methods: An audit was undertaken of a prospectively maintained 
database of patients who attended assessment for screen detected 
breast lesions. Patients were selected for upfront Magseed localisation 
based on a protocol that defined parameters including breast density, 
radiological features, size and nodal status. Magseed was placed under 
Ultrasound guidance during their initial visit to the assessment clinic. 
Data was collected on biopsy findings, MDT outcome and final surgical 
pathology.
Results: A total of 20 patients were identified and audited against the 
criteria set out in the protocol.
All lesions in which Magseed was placed were shown to be biopsy 
proven malignancy. Invasive ductal carcinoma being the predominant 
pathology (85%). Of the 3 lesions diagnosed as lobular carcinoma no 
disruption to their diagnostic pathway or surgical pathology were 
found.
Conclusions: Upfront Magseed localisation is a safe, easy procedure 
and may improve workflow for radiology services under pressure.
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The male breast can be affected by a wide range of conditions. Most 
cases of male patients presenting with breast lumps are due to benign 
causes—only 1% of cases are due to a malignant process1. Breast lob-
ular development is not common in men; therefore, breast conditions 
related to lobular proliferation, such as fibroadenoma and invasive 
lobular carcinoma are extremely rare in men2.
Correct interpretation of imaging findings can guide clinical manage-
ment by differentiating between benign and malignant processes and 
is critical because it alleviates patient anxiety and can avoid unneces-
sary procedures2.
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The poster is a pictorial review including a variety of interesting male 
breast conditions which have all presented at a 2WW breast clinic 
within a district general hospital over a four-year period. Cases range 
from the benign pathologies of breast abscess and gynaecomastia to 
various malignant cases of invasive and non-invasive breast cancer. A 
very rare and unusual case of a metastatic deposit of oesophageal ori-
gin presenting as a lump within the breast will also be presented3,4.
A broad range of imaging modalities are included ranging from mam-
mography and ultrasound to CT and MRI.
Clinical findings and key imaging features will be shown along with 
pathological correlation, demonstrating the importance of robust tri-
ple assessment in the accurate diagnosis of male breast disease.
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Background: Being responsible for providing the best possible care 
to those attending mammography and promoting wellbeing is impor-
tant (1). Anxiety plays a large role in maintaining negative well-being; 
an emotion individuals experience when they are worried, afraid, or 
tense (2).
Client anxiety contributes to factors such as pain (3–5) and reattend-
ance rates (6–8). Educating practitioners in client wellbeing, utilising 
strategies to enforce this in practice, can ensure they are providing 
good care whilst improving wellbeing, attendance rates and a reduc-
tion in pain.
Practitioner wellbeing is equally important. Low wellbeing can lead to 
staff sickness (9), increasing NHS cost, and is also correlated with medi-
cal errors and decreased patient safety (10). Educating practitioners on 
strategies to manage anxiety, whilst adapting the workplace to help 
reduce anxiety, can aid in improving practitioner wellbeing and reduc-
ing sickness and errors.
Methods: To identify and explain the common causes of anxiety in 
clients and practitioners, and demonstrate knowledge to implement 
solutions for reducing client and practitioner anxiety.
Results: Incorporating relaxation techniques and procedural knowledge 
into client leaflets, improving practitioner communication, and adapt-
ing the mammography environment can help reduce client anxiety and 
increase attendance rates. For practitioners, using mindfulness and stress 
management techniques, communicating regularly with peers and man-
agers, and having access to a serenity room can help reduce anxiety.
Conclusions: A focus on anxiety management can have positive ben-
efits to both staff and clients within mammography services.
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Background: Compress with me technique has shown to be a tech-
nique that could reduce compression pain and anxiety experienced 
by patients during mammography examination. The discomfort 
of the mammographic examination can be linked to the decision 
to attend for screening. Therefore, interventions to reduce the dis-
comfort caused by the mammogram are key to improve women’s 
adherence, whilst assuring the technical quality of the image1. 
This study aims to evaluate the value of targeted communication 
(Mammographer-patient interaction) during compression in mam-
mography (especially in women whose breasts are particularly sen-
sitive) and its effect in the improvement of low uptake of screening 
appointments.
Method: Data was collected from two clinical training centres 
between April to July 2022, using non-probability, convenience sam-
pling method. Questionnaire was administered before the examina-
tion to 296 mammogram patients. Participants were women aged 
50 to 75  years, without a history of recent breast surgical procedure 
or treatment, and who could perform breast self-examination. After 
positioning the patient, using the foot pedal, the compression was 
brought down until 35N, then the mammographer together with the 
patient manually completes the compression.
Results: 78% (230.88/296) of the women preferred the compress with 
me technique over the foot pedal controlled compression technique 
due to reduced pain and anxiety, 14% (41.44/296) still felt pain and 
discomfort but due to other various reasons, whilst 8% (23.68/296) felt 
indifferent about the technique.
Conclusion: Results suggest that under the same amount of compres-
sion force, compress with me technique gave much reduced pain and 
anxiety compared to foot pedal compression.

Reference
1.	 Perez-Leon D, Posso M, Louro J, Ejarque B, Arranz M, Arenas N, Maiques J, 

Martínez J, Maciá F, Román M, Rodríguez-Arana A, Castells X, Alcántara R. 
Does the patient-assisted compression mode affect the mammography 
quality? A within-woman randomized controlled trial. Eur Radiol. 2022 

https://doi.org/10.1067/j.cpradiol.2018.07.003
https://doi.org/10.1016/j.clinimag.2020.06.025
http://dx.doi.org/10.1155/2013/593970
https://doi.org/10.2147/CMAR.S150350
https://doi.org/10.2147/CMAR.S150350
https://www.gov.uk/government/publications/breast-screening-quality-assurance-for-mammography-and-radiography/guidance-for-breast-screening-mammographers
https://www.gov.uk/government/publications/breast-screening-quality-assurance-for-mammography-and-radiography/guidance-for-breast-screening-mammographers
https://www.gov.uk/government/publications/breast-screening-quality-assurance-for-mammography-and-radiography/guidance-for-breast-screening-mammographers
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/295474/The_relationship_between_wellbeing_and_health.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/295474/The_relationship_between_wellbeing_and_health.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/295474/The_relationship_between_wellbeing_and_health.pdf


Page 18 of 22Breast Cancer Research          (2023) 25:122 

Nov; 32(11):7470–7479. https://​doi.​org/​10.​1007/​s00330-​022-​08834-z. 
Epub 2022 May 10. PMID: 35536391

P39  
Trends in equipment faults, downtime, and cancellations in the UK 
breast screening programmes
John Loveland; Alistair Mackenzie
Royal Surrey NHS Foundation Trust
Correspondence: John Loveland
Breast Cancer Research 2023, 25 (Suppl 2):P39

Background: To evaluate trends with time for x-ray fault rates, down-
time, and equipment related cancellations in breast screening.
Methods: The National Coordinating Centre for Physics in Mammog-
raphy (NCCPM) has created and maintained a database of mammogra-
phy equipment faults for more than 30 years. Data were analysed over 
the period 1993 to 2021.
Results: The number of faults reported per x-ray set has increased 
from about 1.1 to a peak of 4.4 faults/unit but average downtime per 
fault has remained stable. Total downtime has increased from around 
250 days to a peak of 1400 days. Average age of screening equipment 
has also increased but despite a proven link between age and fault 
rate this does not fully explain the change.
Digital systems have a higher fault rate than film-screen systems 
t(8) = 6.76, p < 0.001 and this difference is independent of equipment 
age. Most fault types have remained relatively constant over time such 
as cracked paddles but new faults such as software faults have risen 
rapidly over the last 15 years. This suggests that the increased number 
of faults are not due to better reporting rates.
Conclusions: From the fault database, we have been able to show 
trends in faults and their effect on the screening programme. It has 
proven to be a useful tool and has had important implications for 
planning in the UK breast screening programmes.
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Background: 60% of women diagnosed with breast cancer present 
symptomatically via One-Stop Clinics (OSCs)1. OSCs facilitate a two-
week wait referral-to-diagnosis pathway which utilises triple assess-
ment (TA) to ensure 97% accuracy of non-operative diagnosis2. OSCs 
have been repeatedly reviewed to improve access for urgent referrals3.
Aim: Perform a service evaluation of a symptomatic breast OSC evalu-
ating: structure, process, and output.
Methodology: A cross-sectional, cohort design, using quantita-
tive, retrospective data from a convenience sample of 1157 patients 
attending a Central London NHS Hospital, over four-months (Septem-
ber-December 2019 and Tuesdays in May 2020). Permission from the 
Clinical Governance Committee was obtained. Data from EPIC and 
Carestream Vue PACS were recorded anonymously in a Microsoft Excel 
spreadsheet, including:

 	• Structure: compared three OSCs: routine (SOSC) (single-radiol-
ogist), double-OSC (DOSC) (double clinic and radiologists) and 
Covid-OSC (COSC) (triaged appointments) to assess appoint-
ment capacity, time-efficiency, and workflow.

 	• Process: assessed use of resources [digital breast tomosynthesis 
(DBT), needle-tests].

	• Output: evaluated the impact of triaging referrals versus out-
comes.

Results: 104 appointment weekly capacity across 77 OSCs were 
assessed.

 	• 1125(97%) patients completed TA appointments within two vis-
its. 923(80%) received same-day diagnosis.

 	• 162(14%) of 992(86%) TA patients followed radiology-led dis-
charge pathway which saved average 51-min per appointment.

 	• Average appointment was 140-min (8–360-min). Average waiting 
time for surgical consult was 39-min, and ultrasound 42–51 min.

 	• 52/85 DBTs downgraded mammograms. 4/85 were upgraded.
 	• DBT prevented 80% overdiagnosis and could save average 

27–52 min per appointment.
 	• 95(10%) patients experienced diagnostic delays (1–55 days). 59% 

due to radiology time constraints, 12% patient choice.
	• 557(48%) referrals required GP management, 344(30%) were 

non-urgent.

Conclusion: This unit met OSC capacity demands and diagnostic 
targets.
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Introduction: The Breast Screening Propgramme (BSP) invites clients 
up to age 70, after 70 clients can self refer. As a region Northern Ire-
land give cards/leaflets to clients, who attend their last invited mam-
mogram, to promote self referral in 3 years time.
Aim: Examine extent ≥ 70 women self-refer in Belfast Trust during an 
eight-year period and study the screening outcomes in these women.
Method: Retrospective review of NHS Breast Cancer Screening Data-
base (NBSS) crystal report and KC62 looking at self-referral appoint-
ments, recalls to assessment clinic and resultant cancer diagnoses in 
women over 70  years in Belfast Trust between 31st March 2015 and 
1stApril 2022. Analysed resultant diagnosis to determine tumor grade, 
lymph node and hormone status on surgical specimen pathology 
report on Northern Ireland electronic care record (NIECR).
Result: Over this 8-year time period, the total number of invitations 
for ≥ 70 years old was 5926 of these 4544 clients attended, DNA rate of 
1382 (23.3%). The clients recalled to assessment were 197 (4.3%) with 
a cancer detection rate of 23.3 per 1000) and Invasive cancer detec-
tion rate of 18.9 per 1000. The average whole tumor size detected was 
19.64 mm with a range of 0.8–96 mm. The tumor grade is known for 75 
out of 86 invasive cancers, The most common tumor grade is grade 2, 
most common hormone status ER positive (66/80, 82.5%)PR positive 
(54/80, 67.5%) Her-2 negative (70/80, 87.5%).
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Conclusion: Approx 2.5% of screening women self-refer in the Bel-
fast unit, proportionately higher number of over 70 women are 
recalled to assessment and subsequent increased cancer detection 
rates ≥ 70 years. Does the self referal policy of the NHSBSP cause finical 
and capacity burden on the screening units.
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Background: Recall for breast screening assessment can be associ-
ated with significant client anxiety (1, p. 8). This anxiety can be further 
increased by undergoing biopsy. As with any interventional proce-
dure, the risks include but are not limited to (2):

	– Pain
 	 – Haematoma formation
	– Infection

This study aims to determine if multiple biopsies for potentially abnor-
mal calcifications can be reduced, whilst maintaining high cancer 
detection. If possible, this would reduce unnecessary biopsy and cli-
ent anxiety, as well as alleviate the workload pressure on the breast 
screening service.
The NHSBSP (3, p. 28) recommends that practice should be reviewed 
and that groups of interest are the last 20 clients who have had more 
than one biopsy procedure and also the last 20 clients who have had 
a benign result.
Methods: This retrospective study will investigate screening clients 
assessed between August 2021 and August 2022 who have undergone 
multiple x-ray guided biopsies for calcifications. For improved representa-
tiveness, a year’s worth of data was selected rather than the last 20 clients. 
The period selected is contemporary enough to be relevant but allows for 
final results for clients who have gone on to have further treatment.
A mixture of data regarding recall to assessment, biopsy method, 
results and MDM discussion is being gathered from MDM notes, 
assessment paperwork, NBSS and PACS.
No ethics considerations are required as no client identifiers will be used.

Results:
Results will be available by May 2023.
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Background: Interval cancers, cancers diagnosed between screening 
rounds, are associated with poorer outcomes than screen detected 
cancers.1,2Interval cancers are commonly diagnosed in patients with 
greater breast density.2 These patients are at greater risk of develop-
ing cancers; there is also the potential for dense breast tissue to mask 
cancers on mammograms.2

Breast density is an international talking point for patients, policy-
makers, and staff, particularly in the USA with many states requiring 
women to be notified regarding their breast density.3 In response to 
this and more patients querying their breast density at our Trust, we 
were inspired to undertake this audit.
Method: A retrospective audit of interval cancers diagnosed between 
1st April 2017 and 31st March 2020 was completed.
113 interval cancers were identified using CREGX Cancer Registry 
Extract data on NBSS.
Cases were reviewed by a Reporting Radiographer and categorised as 
‘dense’, ‘mixed’, or ‘fatty’ breast tissue.
Interval cancers were reviewed and graded as either category 1 (nor-
mal/benign)4, category 2 (difficult to perceive)4, category 3 (obviously 
malignant)4 by consultants.
Results: Of the 113 interval cancers identified:

 	• 95/113 (84%) had mixed or dense breast tissue.
 	• 74/89 (83%) graded category 1 had mixed/dense breast tissue.
	• 21/24 (87.5%) graded category 2 had mixed/dense breast tissue.

Conclusions: From the cases reviewed a significant percentage had 
mixed/dense breast tissue, with only 16% of interval cancers having 
fatty breast tissue. The majority of category 2 interval cancers had 
mixed/dense breast tissue, which could potentially have masked a 
subtle cancer on the screening mammogram.
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Background: Compared with the current standard screening test 
for breast cancer (2D digital mammography (2DDM)), digital breast 
tomosynthesis (DBT) is more accurate but might be associated with 
increased cost. This study aims to assess the cost implications of equip-
ment upgrade/replacement if DBT was used for routine breast cancer 
screening in England.
Methods: The 10-year cost implications of equipment upgrade/
replacement was assessed for two different strategies: (1) No Switch 
(continue with 2DDM); (2) Gradually Switch (upgrade upgradable 
screening machines to DBT in Year 2023 and replace unupgradable 
machines when they expire). Due to a lack of data and resource con-
strains, only the cost of purchasing/upgrading the machines were 
included in this analysis. Information about the current screening 
machines (e.g., number, function, and age) were obtained from the 
NHSBSP equipment database. The cost of purchase and upgrade of 
the screening machine were obtained from the NHS Supply Chain.
Results: To implement DBT for all routine breast cancer screening in 
England, 53 screening machines need be upgraded and 210 need to 
be replaced as they are unupgradable. The average age of existing 
screening machines is 5.4  years (range: 1–13  years). The discounted 
10-year cost of ‘No Switch’ and ‘Gradually Switch’ is £45.7 million and 
£48.2 million, respectively.
Conclusion: Switching to DBT will increase the cost of equipment 
upgrade/replacement by 2.6 million; but the increased budget could 
be potentially offset by savings in diagnostic tests and treatment. Our 
results can be updated when the long-term cost impacts of using DBT 
become available.
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Background: Compression is essential to optimum image quality, as 
it reduces image motion, geometric blur and differentiates between 
superimposed tissue and breast lesions, whilst reducing patient dose 
(1,2). Siemens’ Intelligent Optimum compression (Opcomp) function 
highlights to the Radiographer at the point of proposed optimal com-
pression. This study aims to identify what is the average optimal com-
pression point and if the function coincides with the mammographer’s 
applied compression selection.
Methods: In one screening session using three Siemens Mammo 
Inspirations, 61 clients were imaged.
Four trained Mammographers recorded the Newton force applied 
when undertaking a Right Medial Lateral Oblique (MLO) projection. 
The compression was also recorded at the point when the Opcomp 
feature was displayed.
Results: Opcomp feature displayed in 62% of mammograms per-
formed. The mean newton value for the Opcomp to present was at 
79N. Final Compression values applied after the Opcomp prompt 
delivered a variety of results from a reduction of 26N to an increase 
of 35N. On average the Radiographer applied 8.1N after the Opcomp 
feature was displayed.

Conclusion: Compression applied by 38% of cases did not meet the 
manufactures suggested optimum compression point. There is a pau-
city of information available on the Opcomp feature and how it opti-
mises image quality in practice. In order to set benchmarks and utilise 
this feature, further investigation is required.
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Objective: Standard 2D spot compression and magnification are uti-
lised in the workup of any suspicious M3 or M4 lesions seen on imag-
ing. Breast Tomosynthesis was introduced within our service in 2021 to 
aid with the assessment of these equivocal lesions. This retrospective 
service evaluation aimed to establish if by the introduction of Digital 
Breast Tomosynthesis the patients journey can be improved and the 
benign biopsy rate reduced.
Method: 121 Indeterminate M3 and M4 lesions seen on 2D mam-
mography diagnosed during the 6-month evaluation window on both 
symptomatic and screening breast patients were retrospectively ana-
lysed alongside the subsequent Digital Breast Tomosynthesis views. 
Data collection included: 2D and 3D image grading, lesion size and 
lesion features. Data was correlated with image guided biopsy results 
and surgical outcomes when undertaken. As patients were not able to 
be followed up as part of the evaluation the histological outcome was 
deemed the gold standard for analysis. This data was then analysed 
used both descriptive and inferential analysis to investigate the rela-
tionship between the various data recorded.
Results: The evaluation of 121 consecutive patients found that there 
was a significant reduction in M3 grading on 2D mammography with 
the addition of the 3D DBT. Out of the 121 patients that were sub-
jected to 3D DBT: 51 were graded as normal, 25 were proven benign 
at biopsy, 4 were graded as B3 requiring surgery and 41 were proven 
malignant. In total following DBT only 70 patients went on to have a 
biopsy reducing the biopsy rate by 42.15%. Features identified on 2D 
mammography included 60 masses, 29 distortions, 31 asymmetric 
densities and 1 lymph node. The true positive rate was increased from 
3% with 2D imaging to 26% with the combined imaging.
Conclusion: The addition of Digital Breast Tomosynthesis in the 
unit for the assessment of equivocal M3 and M4 lesions reduced the 
benign biopsy rate, and aided in the shortening time to diagnosis 
without compromising the detection of breast cancer. This study high-
lighted the important of incorporating new imaging technologies into 
clinical practice to improve patient care and outcomes.
Advances in knowledge: This evaluation has identified the added 
benefit to a breast imaging service with the addition of 3D DBT. The 
ongoing use of the modality can reduce the burden on the patholo-
gist’s workload by reducing the benign biopsy rate and improve the 
patients physical and psychological experience.
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Background: Whilst mammography technology is constantly 
improving, the technique has remained the same. Although, it is 
successful in acquiring diagnostic images for breast disease diagno-
sis, it comes with some difficulties for Mammographers.
Conventional mammography technique requires the mammog-
rapher to move into awkward and strenuous positions. Repetitive 
movements adopted by the mammographer have been associated 
with work related musculoskeletal disorders (WRMSDs) (1), result-
ing in long term sickness. In this current climate with a shortage of 
mammographers, we need to ensure that we are looking after our 
staff’s wellbeing.
Public Health England’s 2018 publication, ‘Breast screening mammog-
raphy: ergonomics good practice’ provides guidance for mammo-
graphic staff to adopt best practice to avoid or minimise harm from 
work related injuries (WRIs) (2).
Methods: Difference in stature between the mammographer and 
patient is one major factor that can cause complications during the 
procedure which can lead to WRMSDs (3).
This poster will use effective illustrations with annotations to dem-
onstrate the benefits of using the mammography chair to sit patients 
down whilst performing CC views, allowing for the reduction in 
WRMSDs. This method works well when using a specialised chair, 
solely designed to assist in performing mammograms (4).
Conclusion: This poster aims to showcase the benefits of the mam-
mography chair especially for mammographers of shorter stature. It 
can be used as an educational tool to identify and communicate an 
improvement in mammography technique. Subsequently, allowing for 
a change to help avoid or minimise WRIs within mammographic staff, 
providing a solution to support the government’s guidance (2).
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Background: We encounter increasing number and variety of breast 
cosmetic augmentation surgery being offered commercially and con-
ducted on patients, who often have little information as to the tech-
nique or material utilised.
Methods: Patients with history of breast cosmetic surgery, includ-
ing implant augmentation, filler injections, fat transfer, are col-
lated on our database. We reviewed their imaging and selected 
cases with key learning points, particularly patients who underwent 

non-conventional imaging techniques such as contrast-enhanced 
mammography.
Results: Through this pictoral review, we present the spectrum of 
imaging appearances of the different types of breast augmentation 
surgery on conventional mammography, ultrasound, MRI through 
to the newer contrast-enhanced spectral mammography (CESM). 
Patients who had undergone free silicone injections pose significant 
challenge in breast screening evaluation; we have used MRI and CESM 
as alternatives, but these did not achieve additional improvement in 
diagnostic image quality.
Conclusions: Knowledge of normal radiologic features of the range of 
breast cosmetic surgery and their common complications is useful in 
the accurate diagnosis and evaluation of breast conditions.
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Imaging features of breast abscesses, granulomatous mastitis, and 
inflammatory breast carcinoma will be presented and clinical mani-
festations, differential diagnoses, and management discussed. Various 
percutaneous drainage options including use of vacuum drainage will 
be discussed.
Breast infections and abscesses are a common presentation to the 
symptomatic clinic. Radiology plays a pivotal role in their diagnoses 
and management, particularly owing to the move away from conven-
tional approaches of surgical incision and drainage, to more minimally 
invasive image-guided procedures. Ultrasound is vital in identifying 
the presence and size of abscesses, guiding radiological intervention, 
and monitoring progress. Imaging features of infective abscesses can 
overlap with other more sinister aetiologies such as granulomatous 
disorders or inflammatory breast carcinoma, making diagnoses chal-
lenging. Awareness of their clinical and radiological features is crucial.
Breast abscesses can take on a long clinical course and warrant close 
monitoring. Radiologists play an essential role in evaluation, follow 
up and treatment. Prompt drainage reduces the risk of multifocal 
abscesses and need for surgical intervention, which is challenging 
in many of these postpartum women. Recognition of inflammatory 
breast carcinoma is crucial in patients with poor response to antibiotic 
therapy and warrants biopsy.
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Background: Breast calcifications are tiny flecks of calcium which are 
commonly seen on mammography, which have various causes, how-
ever ductal carcinoma-in-situ represents 25–30% of all reported breast 
cancers and 95% of all DCIS is diagnosed because of mammographi-
cally detected microcalcifications (1). Accurate evaluation of calcifica-
tions is vitally important and characterisation based on morphological 
features alone may be challenging, with tomosynthesis or stereotatic 
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biopsy frequently being performed. The majority of benign calcifica-
tions are due to fibroadenomatoid or fibrocystic change, however 
there are also other rare and unusual causes.
Material and methods: We retrospectively reviewed the imag-
ing findings and histopathology results of two patients with breast 
calcifications.
Results: Two patients with indeterminate breast calcifications on 
mammography without a discrete mass subsequently had tomos-
ynthesis guided biopsies. Histopathology appearances were initially 
also indeterminate, however further evaluation with congo red stain-
ing showed apple green birefrigence under polarized light in keeping 
with a diagnosis of breast amyloid.
Conclusions: Breast amyloid can be either primary or secondary and 
is a rare cause of breast calcifications with the first case reported in 
1973. Radiographic findings vary but appearances may mimic DCIS 
or invasive ductal carcinoma. Breast amyloid occurs in < 1% of peo-
ple with amyloidosis, however 25% of breast amyloid is associated 
with systemic disease. Primary breast amyloid does not normally pro-
gress to systemic disease, however 50% of cases are associated with 
a haematological disease such as lymphoma and patient’s should be 
referred for haematological work-up.
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Background: Male breast cancer is rare (comprising less than 1% of all 
breast cancers) whereas gynaecomastia is very common (A Shaaban 
2019).
However, there is a range of other male breast disease which is 
encountered in breast imaging departments. Male breast disease can 
be distressing for the patient and their relatives with feelings of emas-
culation, anxiety, depression and embarrassment due to their condi-
tion (Kipling et al. 2014).

Aim:
1.	 To raise awareness of common male breast disease, despite dif-

ferent local imaging protocols.
2.	 To illustrate radiological features of common breast disease in a 

pictorial poster so as to ensure effective patient management.

Breast pathology includes: Breast Cancer, DCIS, Gynecomastia, 
Lipoma/fat necrosis
Benign breast disease (papilloma, sebaceous cysts, haematoma 
fibroepithelial lesions and abscess (Williams & Metelko 2019.)
Conclusion: Breast imaging practitioners need to be aware of com-
mon radiological male breast disease features. Men should be offered 
a service tailored to their breast imaging needs.
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