Spatial Characterisation of Skin Dose for Head and Neck Cancer Patients Treated with IMRT
and VMAT

Douaa El Abiad John Kildea
Medical Physics Unit, McGill University - McGill University Health Centre (MUHC), Montreal, Quebec, Canada

Results

Introduction

Radiation dermatitis occurs in ¥95% of head and neck radiotherapy cases (Sauder et al. [1]) Larynx cancer patients Oropharynx cancer patient

and is graded spatially , by whether the skin reaction becomes confluent and how far it
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In clinic, skin dose is traditionally evaluated with dose-volume (DVH) and dose-surface 3

(DSH) histograms. These record how much skin is irradiated, but not where the dose falls , | o v

which is what the grading actually depends on. ‘

As a step towards improving the link between dose to the skin and radiation-induced w N w
dermatitis we developed a method that preserves the spatial structure of skin dose, and ’ :

applied it across a clinical cohort. Planned dose mapped onto the reconstructed surface (right / anterior / left). High dose concentrates on the anterior lower neck. Images defaced to preserved anonymity

a Methods High-dose islands by subsite Island burden by subsite and dose band

Body surface was reconstructed from planning contours as a mesh of the patient's external

surface [3]. Planned dose was then sampled inward over a 3 mm shell along vertices normal BN 20-30 Gy WS 30-40 Gy 40-50 Gy BN 50+ Gy

(consistent with skin-dose depths reported in the literature [2]); the high-dose surface was Lor e
thresholded and segmented into discrete regions (islands) characterised by area, dose, shape,
and location [4].

T X v & 9
This was retrospectively applied to 577 head and neck cancer patients using routine ‘ -

procedure data.

BN 20-30 Gy m 30-40 Gy 40-50 Gy I 50+ Gy
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Mean island area per patient. Mean island count per patient.

577 Head and Neck Cancer Patients )
Treated with IMRT / VMAT g & ) t‘? & &;3
h

) Both total island area and island count are highest in nasopharynx and lowest
At our center between 2017—2024

in the salivary glands patients, with the 20-40 Gy bands contributing most of

Oral cavity 29.3% (n=169) Hypopharynx Nasopharynx i
Oropharynx 29.1% (n=168) the bU rden aCrOSS a” SU bSIteS.
Right Front Left Right Front Left
Larynx 22.2% (n=128)
Nasopharynx 7.3% (n=42)
Nasopharynx
Gl Salivary glands 5.7% (n=33) ’ ¢ ® ®
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Head and neck cancer by subsite in our cohort ; oral cavity,

oropharynx and larynx predominate. Representative patient per subsite (right / front / left). Spatial arrangement of

| | | | _ | A descriptive method. This work characterises the spatial
high-dose islands varies systematically with tumour subsite.

distribution of planned skin dose. It does not measure absolute
Pipeline Same dose, ditferent distribution dose independently of the planning system, nor claim to predict
dermatitis. However, it provides the spatial dose description that

Both oropharynx cancers, patients A and B share near-identical maximum skin |
dose (59.8 vs 60.0 Gy) and similar mean skin dose (8.2 vs 9.3 Gy), yet their such a future outcome study would require.

a = T distributions diverge : bilateral across the neck (A) versus confined to the right
sEmEs side (B). Showing that dose summaries alone can hide distinct skin-dose
R topographies.
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Processing
Planar contours to skin surface reconstruction Ray-Casting p \ . . . . . .
planar contours Reconstructed surface = I % “ Patient A e Spatial structure of skin dose is measurable and reproducible at
= L T 1 cohort scale, from planning data alone.
D reconstruction ; | ‘ ol i
© - Right Front Left
One closed curve per axial ~ Contours on adjacent slices are matched = .
slice, s.eparatet.:i by the and the gap betyveen them tiled with Outward normals 3mm inward sampling . . . .
sce spacing N tanges — e |t varies systematically with tumour subsite.
Output | < .
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(5] Mesh Reconstructed . .
e [t complements dose-volume histograms and adds new spatial

information that may be relevant in future dose-dermatitis

Island shape and location vary with dose and subsite studies.
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