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NIHR BRC Healthcare Professional Placement Scheme – Project Proposal Form

	BRC Cluster:
	Cancer

	BRC Theme:
	Living with and beyond cancer / Advanced Radiotherapy

	Project Title:
	Understanding paediatric cranio-facial growth after head and neck radiotherapy



	Practice Supervisor

	Name:
	Lucy Davies, NIHR Doctoral Clinical Academic Fellow/Research Radiographer
Cynthia Eccles, Head of Translational Radiotherapy Research

	Base:
	Radiotherapy, The Christie NHS FT

	Email Address:
	l.davies33@nhs.net / cynthia.eccles1@nhs.net 

	Academic Supervisor

	Name:
	Marianne Aznar

	Base:
	Radiotherapy-Related Research group, Paterson building, Division of Cancer Sciences, University of Manchester

	Email Address:
	Marianne.aznar@manchester.ac.uk 


 
	Background and Project Details:

	
Rationale
For children with malignancies in the head and neck region, radiotherapy is an essential treatment modality. However, radiation can affect the healthy growth and development of facial bones, teeth, and soft tissue. This leads to life-altering late effects such as asymmetrical growth or deformed facial features and poor dental health. These changes can negatively impact the self-image and mental health of survivors and affect the individual’s ability to eat and communicate. Facial deformation has been reported in approximately 77% of children treated with head and neck radiotherapy (Lockney et al, 2016). Correcting facial deformations is challenging in an irradiated area and often requires multiple surgeries, which can be highly stressful for childhood cancer survivors and their families. It is therefore important we aim to proactively avoid such late effects by limiting unnecessary dose outside of the treatment target volume through more conformal radiotherapy (e.g., proton beam therapy). A recent systematic review on facial deformation in childhood cancer survivors after radiotherapy (publication under review) has highlighted a significant lack of understanding of dose-response and outcomes. To address this, we have developed a multi-disciplinary, multi-centre dentofacial working group named SMILE (minimiSing long-terM Impact on dentition and faciaL deformation in childhood cancEr survivors) to drive and tailor research approaches (including understanding dose-response relationships and growth) to account for children’s developing physiology. 

Project details
Aim
This project aims to contribute to our understanding of linking radiotherapy to facial deformities, specifically how different doses of radiation affect the growth of bony structures in a developing child.

Methodology 
We propose to use an anonymised radiotherapy patient dataset from our international collaborators at St Jude Children’s Research Hospital, Memphis, USA. This dataset comprises of 31 paediatric patients (median age at radiotherapy 8.5 years) with rhabdomyosarcoma (RMS)/soft tissue sarcoma treated with radiotherapy within the RMS13 trial, RT-SARC trial. For each patient case, we have the individual radiotherapy plan, baseline radiotherapy planning CT scan and follow-up bone density CT scans (median follow-up 9.7 years). This is a unique dataset to have access to follow-up CT imaging data as patients are routinely followed up with MRI (mitigating any radiation dose) which lacks the bone density data to be able to assess bone changes, i.e., growth and development.

The candidate will review the radiotherapy plans (3D dose data) and all CT images available per patient case to assess for volumetric growth changes across the different follow-up timepoints. To analyse this, the candidate will contour the facial structures on the planning CT and follow-up bone density CT scans (on the Raystation system accessible in the radiotherapy department) using the recently established Paediatric Facial Structures Consensus-based Contouring Atlas and supporting auto-contouring solution under development. The dosimetric data from the original radiotherapy plan will be evaluated and correlated with changes over time as measured from the contours on the bone density CT images i.e., loss of volume to quantify the disruption of growth. 

N.b. If required, to make this project feasible within the allotted time, paediatric cases aged under 12 years at the time of radiotherapy would be prioritised.


	Potential Outcomes / Impact:

	The outcomes of this project will support our understanding of paediatric cranio-facial growth after head and neck radiotherapy. The project has the potential to contribute to refining radiotherapy planning approaches for future children by identifying how much dose to what location that has caused a change in expected development. 

We anticipate this work will be included in at least one peer-reviewed publication with co-authorship for the candidate. There is potential for the candidate to apply for further research interest and development should they wish to.
 

	Who would be suitable for the placement?

	A Therapeutic Radiographer would have the ideal skillset for this placement. However, other professionals may be appropriate to undertake this work with short training, such as Diagnostic Radiographers. 


	Are there any pre-requisites that are required in advance of the placement?

	Basic knowledge of head and neck anatomy.
Familiarity with CT-based medical images and their handling (e.g., exporting and importing).
Familiarity of the contouring of structures.


	What skills will be developed by the trainee during the placement?

	The candidate will have the opportunity to input and drive research in this area. They will develop skills such as refining assessment of CT images in the paediatric head and neck, including learning detailed anatomy of facial structures and the contouring of these structures using treatment planning systems (with support and training provided by the team). They will learn to assess results of image registration, quantitative analysis by calculating simple summary statistics.
 
The candidate will be integrated within RRR, a highly multi-disciplinary and supportive research group. They will have the opportunity to work closely with PhD students in radiotherapy, clinical oncology, medical physics (e.g., Tom Melichar, Sarcoma UK PhD student, who is working on developing an auto-contouring solution for dentofacial delineation) and computer science, and post-doctoral researchers (e.g., Dr Angela Davey, Research Fellow in paediatric late effects). The candidate will also be able to work with the SMILE international collaborators and participate in the consortium working group monthly meetings. 

Our group also has a proven track record in supporting HCP to progress to research degrees, e.g., through the development of NIHR Doctoral Fellowships. Should the candidate desire to pursue this option, or other academic research endeavours, support will be provided beyond the duration of this placement. We will encourage the candidate to attend NIHR BRC events relevant to support training and event opportunities.

The candidate will also have the opportunity to work closely with a dedicated patient advisory group (consisting of childhood head and neck cancer survivors with lived experience of dentofacial late effects), specifically formed to help with this research interest. The candidate will be asked to present their results to an audience including the patient advisory group, patient, and parent advocates at the end of their placement.


	What training and support will be offered to the trainee during the placement?

	Training in head and neck anatomy, contouring of structures, quantitative analysis, and summary statistics. 


	Proposed Placement Timeframe:

	12-week block placement or 2 days per week for 30 weeks


	Could a flexible placement approach be supported where required? 

	Yes

	Proposed Start Date:

	April 2026 or earlier if feasible


	Where will the placement participant be based during the placement?

	The Christie Radiotherapy Department and Paterson building (1st floor)
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