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Outline of session
•Principles of precision (adaptive) Radiotherapy 

practice in the UK & ART = Adaptive RT

• Chemo-Radiation – Neoadjuvant (+ LAPC)

• SABR – Locally advanced non metastatic and oligometastatic

• Hypofractionated schedules for Palliation

•Future developments on the horizon

Promise of newer technologies



Anatomy and Histology of the Pancreas | Pancreapedia
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Pancreatic RT challenges

•Target Volume delineation
Difficult to visualise

Imaging underestimates tumour

•Organs at Risk
Close proximity

Narrow therapeutic index

•Motion



Linear Accelerators



Patient pathway 

Courtesy Alan McWilliam



NEOADJUVANT RT
Neoadjuvant treatment



Role of NAT
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Neoadjuvant (c)RT

•NAT for borderline resectable disease
Need for consistent radiological assessment

 PACT – UK Project 

•Precision Oncology 
Refining patient selection for benefit for RT



CONSOLIDATION RT
Locally advanced non metastatic unresectable





SABR

Stereotactic ablative body radiotherapy (SABR) 
refers to the precise irradiation of an image-
defined extra-cranial lesion with the use of high 
radiation dose in a small number of fractions 
     UK SABR Consortium guidelines 2013



Potential benefits of SABR 

• Longer freedom from treatment time / PFS
 Suker et al. EClinicalMed 17(2019)

• Improved tolerability / trend to improved OS

  CRISP metanalysis, Tcehelebi et al 2020

• Reduction in number of treatment visits
 Jones, C.M., et al. 2020

• Improved local control / symptom control

 Tangible benefit in reduction in pain
 Herman et al. Cancer April 2015

• Effects of SABR beyond primary disease control
Griffin et al. IJROBP 2020. 107(4); 766-778



Roll out

•NHS E approval process
• Approved protocol and workshops by RCR-SABR_C-RTTQA

• Test case reviewed for outlining and plan by RTTQA team (2 clinicians and physics 
independently).

• Benchmarked against a pre defined standard

• First case treated in centre independently peer reviewed by RTTQA team

• Ongoing review as indicated

• Mentoring 

•  > 10 centres completed or partial approval



QA process

Patty Diez – RTTQA



Patty Diez – RTTQA





SABR plan

Slide courtesy Dr. Owen 
Nicholas, Swansea 



ADAPTIVE RT (ART) 
Pancreatic SABR



SABR pancreas 



SABR plan and on treatment 

verification



MR_Linac



Node and primary pancreas 

SABR



Physiological motion in BH GIFs

bFFE coronal cine in EEBH showing large peristaltic motion of pylorus and 
duodenum (fasted 2+hrs patient) Courtesy Mairead Daly



•Grade 3 toxicity = 0

•1 year (from diagnosis) PFS= 80.1%; LC = 90%; 

OS = 93.9%



PALLIATIVE (A)RT



The Royal Marsden

Palliative radiotherapy for coeliac plexus pain

32

•70% of patients with pancreatic cancer experience 

severe pain often due to coeliac plexus involvement

•The coeliac plexus is a nerve network attached to 

the abdominal aorta

•Major detriment on quality of life and often refractory 

to standard analgesia

•Current options for pain control include analgesia 

(typically high doses of opiates) or coeliac plexus 

block/neurolysis for refractory pain

•Small trials have suggested radiotherapy may be  

effective in improving pain but this is not currently 

frequently used in the UK
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The Royal Marsden

Single arm Phase 2

36

Informed consent

N=52 

Allocated to hypofractionated 

IMRT 24 Gy in 3 fractions

Week 1 8Gy 

Week 2 8Gy 

Week 3 8Gy 

Week 4 Follow up 

assessment 

3 centres:

The Royal Marsden

The Christie

Clatterbridge

Primary endpoint

•  Proportion of patients with a 

reduction in pain ≥ 2 points 

(BPI score) at  4 weeks

Secondary endpoints

• Mean reduction in morphine 

milligram equivalents

• Change in Patient’s Global 

Impression of Change Score 

(PGIC)

• Acute toxicity

• Overall survival

Co CI’s Dr Katharine Aitken, Dr Irene Chong (RMH/ICR)



PBT ART
Research & Innovation



PREFER study – CI 
Rob Chuter



FUNCTIONAL ART
Research and Innovation



CT MRI

Improving Tumour Conspicuity with
Diffusion Weighted Imaging  for MR-guided Radiotherapy 

DWI

Examples showing that Diffusion weighted imaging (DWI) could provide improved definition
of lesion to improve contouring confidence for treatment planning and adaption. 

Assessing Tumour 
Hypoxia 

with Oxygen-
Enhanced (OE)-MRI

ΔR1 proportional to OE-MRI oxygen delivery: 
Example shows increased oxygen in spleen 
compared to pancreas tumour suggesting poorly 
oxygenated tumour.
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OE MR – CI Laura Forker , Michael Dubec



During pancreatic cancer RT, changes on MRI 

correlate to changes in gut microbiome

Tan B, et al. Clinical-radiological characteristics and intestinal microbiota in patients with pancreatic immune-related adverse events. Thorac Cancer. 2021 Jun;12(12):1814-1823

CI – Cynthia Eccles

1. Evaluate MR imaging developed to detect surrogates of microbiome changes 

during RT

2. Correlate changes in the gut microbiome to treatment vs dietary changes

3. Correlate (sustained) changes in the gut microbiome to patient outcomes 

following pancreatic RT (incl toxicity)

4. Generate data to propose a study of dietary changes to support improved gut 

health (and outcomes) over RT



Summary of key points 

•Recognise the role and indications of radiotherapy 

for PDAC

•Consider radiotherapy as treatment option

•Awareness of radiotherapy innovation and future 

research
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