
CAREERS THROUGH MATHS: RADIATION THERAPIST

JOB DESCRIPTION

A Radiation Therapist,  also known as a  Therapeutic  Radiographer in  the UK,  is  a

highly  skilled  healthcare  professional  responsible  for  the  precise  planning  and

delivery  of  targeted  radiotherapy  to  cancer  patients.  Their  primary  role  is  to

administer  prescribed  doses  of  ionising  radiation  to  tumours  while  meticulously

sparing surrounding healthy tissues. This is not a solitary role; they work as a core

member of a multi-disciplinary team (MDT) within NHS Trusts and private oncology

centres  like  The  Harley  Street  Clinic  or  The  Christie  Private  Care,  collaborating

closely with Clinical Oncologists,  Physicists,  and Nurses to deliver patient-centred

care.

On a daily basis,  a Radiation Therapist's  responsibilities are deeply technical  and

mathematical.  They  operate  complex  machinery  such  as  Linear  Accelerators

(LINACs)  and CT simulators.  A significant  portion of  their  work involves intricate

treatment planning. Using specialised software, they manipulate CT and MRI scan

data to construct 3D digital models of the patient's anatomy. They then use this model

to  calculate  and  visualise  radiation  beam  trajectories,  shapes  (using  multi-leaf

collimators), and intensities. This process requires an exceptional eye for detail and a

robust understanding of the mathematical principles governing radiation dosimetry

to ensure the treatment plan is both effective and safe.

Beyond the technical delivery, a huge part of the role is patient-facing. Therapists are

responsible  for  explaining  complex  treatment  procedures  in  an  accessible  way,

managing  patient  anxiety,  and  ensuring  they  are  accurately  positioned  for  each



session using laser alignment systems and immobilisation devices. They must also

conduct thorough quality assurance checks on all equipment, a process defined by

rigorous mathematical protocols to guarantee machine output is within a tolerance of

less than 2% of the expected dose, as mandated by UK health and safety regulations.

Their work is governed by the standards of the Health and Care Professions Council

(HCPC) and the Society of Radiographers (SoR).

HOW MATHEMATICS IS USED

Mathematics is the fundamental language of radiotherapy, ensuring precision, safety,

and efficacy in every treatment delivered across the UK.

Geometry  and Trigonometry: This  is  the  cornerstone  of  treatment  planning.

Therapists  use  geometric  principles  to  determine  the  exact  angles  (gantry,

collimator,  and  couch)  from  which  radiation  beams  must  enter  the  body  to

intersect at the tumour. Trigonometry is used to calculate beam paths through

tissues  of  varying  densities.  For  example,  when  planning  a  treatment  for  a

prostate cancer patient at a centre like University College Hospital London, they

must calculate the beam's eye view to avoid the femoral heads and rectum, using

angular calculations to shape the beams conformally around the target volume.

Dosimetry  and  Calculus: The  calculation  of  radiation  dose  distribution  is  a

complex application of calculus. Radiotherapy treatment planning systems solve

integral calculus problems to compute the total absorbed dose within a volume of

tissue  from  multiple  beams  of  varying  intensities.  For  instance,  in  Intensity-

Modulated  Radiotherapy  (IMRT),  the  software  performs  inverse  optimisation,

using  calculus  to  determine  the  optimal  intensity  profile  for  each  beamlet  to

achieve a uniform high dose to the tumour and a steep dose gradient away from

critical organs like the spinal cord.

Algebra and Proportional Reasoning: Therapists constantly use algebraic formulas

and proportional calculations for practical tasks. A key duty is the manual calculation

of treatment monitor units (MUs) required to deliver the prescribed dose, often as a

secondary  check against  the computer  system.  This  involves  using formulae that

account of factors like tissue depth, field size, and machine output. For example, they

may use the percentage depth dose (PDD) formula:  `Dose at  depth d = Dose at

Dmax (PDD/100)`, to verify the treatment time for a specific patient setup.

• 

• 



Statistics and Data Analysis: Radiation Therapists rely on statistics for quality

control, audit, and research. They analyse data from daily output checks of the

LINACs,  using  control  charts  to  monitor  machine  performance  over  time  and

ensure  consistency.  They  also  contribute  to  clinical  audits,  using  statistical

methods to  analyse outcomes data  for  different  treatment  techniques,  helping

departments  like  those  in  The Royal  Marsden NHS Foundation  Trust  to  refine

protocols and improve patient survival and toxicity rates.

3D Spatial Reasoning: The ability to visualise and mentally manipulate complex

3D structures  from 2D image slices  (CT,  MRI)  is  a  critical  mathematical  skill.

Therapists  must  fuse  images  from  different  modalities,  identify  anatomical

landmarks  and  tumours  in  all  three  planes  (axial,  sagittal,  coronal),  and

conceptualise how radiation beams will deposit energy as they pass through this

3D volume. This spatial reasoning is essential for detecting errors and ensuring

the highest accuracy.

KEY SKILLS & TOOLS

Skill/Tool Application

Treatment

Planning System

(TPS)

Software like Varian's Eclipse or Elekta's Monaco is used to

calculate 3D dose distributions. Therapists use its mathematical

algorithms to optimise beam angles, weights, and shapes, solving

complex inverse problems to create a treatment plan that meets the

clinical goals set by the oncologist.

Image Guidance

Software

Integrated into LINACs (e.g., Varian's TrueBeam), this software uses

mathematical algorithms for image registration. It automatically

calculates the shifts needed in the vertical, longitudinal, and lateral

directions by matching 2D or 3X images taken pre-treatment with

the planning CT scan, ensuring sub-millimetre accuracy.

Spreadsheet

Software (Excel)

Used for data analysis and quality assurance. Therapists create

spreadsheets to log and trend LINAC output data, performing

statistical analysis (e.g., calculating means, standard deviations) to

prove machine consistency for compliance with UK IR(ME)R 2017

regulations.

• 

• 



DICOM Standard

The digital imaging and communications in medicine (DICOM)

protocol is the standard for handling, storing, and transmitting

medical images. Understanding this data structure is key for

transferring CT scans, dose plans, and structures between different

hospital systems across the NHS.

Linear Accelerator

(LINAC)

The primary delivery tool. Therapists must understand the

machine's coordinate system and the mathematics behind its

operation, including how monitor units are calculated and how

multi-leaf collimators (MLCs) move to shape complex radiation

fields dynamically during treatments like VMAT.

Patient-Specific

Communication

The ability to translate complex mathematical and technical

concepts into clear, empathetic explanations for patients. For

example, explaining the rationale behind a 30-fraction treatment

course, dividing the total dose into smaller fractions based on the

radiobiological principle of fractionation.

Quality Assurance

Protocols

Applying rigorous mathematical tolerances to every process. This

includes using phantoms and ionisation chambers to measure

radiation output, ensuring it is within ±2% of the expected value,

and verifying light/radiation field congruence with geometric

precision.

Typical  Pathway: To  become  a  Radiation  Therapist  in  the  UK,  you  must  first

complete an HCPC-approved degree in Therapeutic Radiography, typically a three-

year  BSc  (Hons)  offered by  universities  like  the  University  of  Liverpool,  Glasgow

Caledonian University, or the University of Hertfordshire. Entry requirements usually

include  A-levels  (or  Scottish  Highers)  with  strong  grades  in  Mathematics  and  a

science (e.g., Physics or Biology), alongside GCSEs in English, Maths, and Science.

Alternatively,  some enter  through a degree apprenticeship.  Upon graduation,  you

must  register  with  the  HCPC  to  practise.  New  graduates  begin  as  a  Band  5

Radiographer within the NHS Agenda for Change pay scale. With experience, you

can  specialise  in  areas  like  treatment  planning  or  become  a  superintendent

radiographer  (Band 7/8a),  and eventually  a  consultant  radiographer.  Professional

development through the Society of Radiographers and postgraduate qualifications

(e.g., MSc in Advanced Practice) is key to career progression.

Industry Demand: Demand for Radiation Therapists in the UK remains consistently

high.  Cancer Research UK reports that  1 in 2 people will  develop cancer in their

lifetime,  and  with  an  ageing  population,  the  number  of  patients  requiring

radiotherapy  is  increasing.  NHS  Long  Term  Plan  commitments  to  expanding



radiotherapy  services  and  technological  advancements  (e.g.,  MR-LINACs,  proton

beam therapy) further drive the need for a highly skilled workforce. The NHS and

private sector actively recruit both domestically and internationally to fill vacancies,

offering strong job security.

Real-World  Impact: Radiation  Therapists  are  at  the  forefront  of  the  fight  against

cancer in the UK, directly contributing to improved survival rates and quality of life

for hundreds of thousands of patients. Their precise mathematical work ensures the

safe and effective operation of major national projects, such as the NHS's investment

in proton beam therapy centres at The Christie in Manchester and University College

London Hospitals. By optimising treatment techniques, they enhance the efficiency of

the  NHS,  ensuring  this  vital  service  delivers  maximum  benefit  to  patients  and

represents  value  for  the  UK economy.  Their  expertise  is  fundamental  to  the  UK's

world-renowned cancer care system.
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