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Breast-conserving surgery (BCS) and radiotherapy are 
the cornerstone treatment for breast cancer. 
However, adverse outcomes, most notably breast 
atrophy (shrinkage), can result following breast cancer 
treatment. Breast atrophy is the most common post-
treatment late normal-tissue toxicity, accounting for 
13% of grade ≥2 CTCAE  even with modern treatment 
regimens.1

Current methods for assessing breast atrophy often 
rely on subjective judgement by clinicians using 
unexplainable compound scores, like BCCT.core2, or 
require expensive technologies like 3D scanners, 
which limit their practicality and reliability in clinical 
settings.

• This prospective, observational, feasibility study 
recruits 100 early-stage breast cancer patients. 
Standardised 3D breast images will be acquired 
before and after treatment using an iPhone LiDAR 
app and a professional 3D camera, for non-
inferiority comparison.

• A YOLO-v8 based breast landmark detection model, 
trained on over 8,000 annotated images from the 
REQUITE study dataset (www.requite.eu), segments 
breast regions from multiple mesh renders (Figure 
1). 

• These segmentations are integrated into a 3D mesh-
processing pipeline for volume quantification and 
atrophy assessment. 

• Model performance and clinical feasibility to be 
evaluated against ground-truth anthropometric 
measurements using breast castable moulds. 
Measurements are repeated twice and then 
averaged.
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Results

Figure 1: Photos from the REQUITE Dataset and their 
manually outlined annotations used for retraining of 
baseline object detection model, i.e. YOLO-v8. The table 
under the images show high performance metrics after 150 
training epochs. Precision: % of detections that are correct. 
Recall: % of true objects detected. mAP50: accuracy at 50% 
overlap (lenient). mAP50-95: accuracy over 50–95% overlap 
(strict).This study aims to develop an objective, user friendly, 

open-source, machine-learning based, and affordable 
tool of quantifying breast volume and atrophy, which 
supports better everyday clinical practice. 

Study aim

This work uses data provided by patients as part of their 
participation in medical research studies.  It was conducted in the 
context of the previous REQUITE and RADprecise projects. 
REQUITE received funding from the European Union's Seventh 
Framework Programme for research, technological development, 
and demonstration under grant agreement no. 601826.  
RADprecise was supported by ERA-NET ERA PerMed 2018 and by 
ANR, BMBF, DS-CAT, FRRB, and ISCIII funding. This work represents 
independent research funded by the NIHR. The views expressed 
are those of the authors and not necessarily those of the NHS, the 
NIHR or the Department of Health.
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