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Research topic:

e Al/Bigdata/ Digitaltechnology /
Computational modelling

e Hip

The MSK health issue the research project is

trying to address.

Improving outcomes in elective joint

replacement surgery; using machine learning to

optimise surgical intervention in the treatment

of femoroacetabular (hip) impingement (FAI)

and primary total arthroplasty.

The main aims and objectives of the research
study.

Aim: To demonstrate the power of Al-driven
technology for more precise and early
identification of patients requiring hip
preservation surgery, thus promoting enhanced
patient outcomes and cost-effective healthcare
solutions.

Objectives:

e Dataintegration and pre-processing: To
collate and standardise registry dataset
from the NAHR user group, ensuring
consistent and high-quality data that can
serve as the foundation for our Al models.

e Development of Predictive Al Models: To
design and train machine learning
algorithms that can accurately predict the
outcomes from hip preservation surgery
based on a multitude of patient parameters,
including clinical, demographical and
patient-reported outcomes.

e Prognostic Modelling: To explore the
subtleties of patient outcomes by building
prognostic models that forecast the long-
term success; determining the likelihood of
achieving outcome thresholds and potential
complications of hip preservation surgeries.

Education objectives: To develop material and
engage in workshops for healthcare

professionals, disseminating knowledge and
fundamental principles of using Al-driven tools.
This will also promote an understanding of the
underlying technology and its potential
implications in broader patient care.

How this research is going to help address

MSK health.

e Advance patient identification
methodologies for hip preservation surgery.

e Leverage machine learning techniques to
develop predictive models that analyse a
broad spectrum of patient data from the
non-arthroplasty hip registry.

o |dentify those most likely to achieve
outcome thresholds following primary
arthroscopic intervention for
femoroacetabular impingement.

e Demonstrate feasibility in using machine
learning to accurately support the decision
for surgical intervention and position
prognostic modelling at the forefront of
personalised medicine within young adult
hip surgery.

The main research methods, or datasets
being used.

e Non-arthroplasty hip registry (NAHR)
e Predictive Al Models

e Prognostic Modelling

Research results generated.
Classified missing data into MCAR, MAR, and
MNAR categories using diagnostic tools.

Identified trends in:

e  Overall outcome scores for hip preservation
procedures across the

e Association of nation indices on deprivation
to the NAHR registry and determination of
the appropriate weighting in the statistical
analysis to offset the underrepresentation.

e Continued evaluation of approaches to
developing Machine Learning models
suitable for clinical decision aids that
address the identified disparities.

Next steps of this research project.

e Delve deeperinto the intricacies of missing
data and its ramifications on algorithmic
performance.

e Refine predictive models through advanced
visualisation techniques and bespoke
imputation strategies.
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e Integration of Al-based predictive analytics
to predict patterns of missingness and
streamline the imputation process.

e Collaboration with other registry providers
remains a pivotal aspect of our strategy to
bolster the robustness and generalisability
of the models. This phase of the project not
only seeks to solidify findings, extend the
reach of research, ensure contributions
resonate within the broader medical
community and pave the way for more
personalised and effective patient care.

Publications and presentations related to this
fellowship.

BHS Annual Conference:

Early to mid-term outcomes of periacetabular
osteotomy for developmental hip dysplasia and
femoroacetabular impingement: A study of 1224
cases using the NAHR dataset (2024

Early Outcomes of Hip Arthroscopy for
Femoroacetabular Impingement: A Study Of
7,511 Cases Using the NAHR Dataset (2024)
Validating the MCID and SCB Thresholds in Hip
Arthroscopy Outcomes: A Study Using the
iHOT12 Score in Femoroacetabular
Impingement Patients. (2024)

Predicting minimal clinically important
difference using iHot-12 at 1 year following
arthroscopic treatment for Femoroacetabular
Impingement using Machine Learning. (2024)
Enhancing Elective Surgery Management with
OpenPredictor: Validation of a Clinical Decision
Aid for Optimising Elective pathways. (2024)
The impact of socioeconomical status on
outcomes from treatment for femoroacetabular
impingement. (2024)

The Role of Al in Hip Preservation Surgery?
(2024) European Society for Sports
Traumatology, Knee Surgery and Arthroscopy
(ESSKA)

New medical products, intellectual property,
software or technical products resulting from
this project.

MCID (minimal clinically important difference)
in the non-arthroplasty hip registry.

Proprietary Algorithms: Custom algorithms
developed for specific purposes - predicting the
need for hip preservation surgery or
prognosticating post-operative outcomes - can
be considered unique intellectual creations.

Data Processing Techniques: Novel methods for
integrating, cleaning, and standardising data,

especially in the context of the NAHR can be
considered for IP protection.

Awards or recognition received related to this
project.

Best Scientific Free Paper at the International
Hip Preservation Society annual congress in
Cape Town 2023.

Impact of this Orthopaedic Research UK
fellowship on your research and career.

“My fellowship has been a rewarding experience
impacting both my career and research in
clinical Al systems. | have had the unique
opportunity to work alongside leading experts in
hip preservation surgery and innovators engaged
in novel technologies.

Furthermore, the support from the NAHR user
group in providing the comprehensive datasets
has enabled me to explore high-impact research
that bridges the gap between theoretical models
and clinical applications. The collaborative
environment fostered by this fellowship has also
been instrumental in broadening my
professional network, allowing me to engage
with national and international networks and
gain insights from state-of-the-art innovations.

In addition to technical and professional growth,
this fellowship has underscored the importance
of ethical considerations and patient-centred
approaches in clinical Al. In using prognostic
modelling, | have developed a keen
understanding of how predictive analytics can
be leveraged to improve individualised patient
care, optimise treatment strategies, and
ultimately enhance healthcare delivery systems.

Engagement with research users, special
interest groups and the general public to
inform them about the research.

‘Al used in supporting the elective recovery of
primary arthroplasty’ talk (2022).

Influence of research project on policy,
practice or patients.

The influence of my fellowship extends beyond
research, as it has provided a platform to impact
policy and procedure within the healthcare
sector. My work has contributed to the
development of evidence-based guidelines in
ORUK, that will support the ongoing and
expanding world of clinical Al.



