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Introduction
Surface guided radiotherapy (SGRT) supports deep inspiration breath hold (DIBH) techniques, improving treatment accuracy
for thoracic indications. SGRT relies on accurate visualisation of the patient’s external surface to guide positioning and
monitor motion. No SGRT technology has been formally demonstrated to support treatment with modesty garments, which
creates a barrier to patient-centred implementation of SGRT as many patients prefer to remain covered during treatment for
comfort, modesty, or cultural reasons. This study evaluates the impact of garment characteristics on SGRT performance using
ExacTrac Dynamic (ETD), to inform safe clinical translation of covered DIBH workflows.

Methods
A custom anthropomorphic phantom simulated respiratory motion. Eleven garments
with varying colour, material, thickness, surface finish, and fit were assessed
alongside a no-garment baseline. Photos of two garments tested are shown in Figures [ ’fw
1 and 2. The phantom reproducibly achieved correct and incorrect breath hold # =+ &
positions within a DIBH workflow. SGRT positioning was compared with CBCT
verification. Thermal effects were incorporated by pre-warming the phantom. o

Fig. 1. Test Garment Fig. 2. Test Garment

Results

Results of the testing are shown in Table 1. Garment colour was the primary determinant of surface detectability. Light-
coloured garments enabled reliable tracking for both correct and incorrect breath hold positions across all materials and
thicknesses. Dark garments consistently failed surface detection. Localised reflective surfaces degraded tracking and required
mitigation. Garment fit influenced region of interest definition, with improved detection when the intermammary region was
well conformed. No consistent dependence on material or thickness was observed.

Table 1. Summary of garment testing results

Garment SGRT performance

Colour Other Properties Ideal positioning Incorrect Inhale Position
- - Pass Pass
Chabner XRT® Translucent/w  Thin material with Dace pass (with tape)
Radiation Bra[6] hite glossy finish P
1 (o)
E;::c:\::;;ton 9% Rose pink Thick material Pass Pass
(0
: 5 .
Ribbed Cotton 97% Baby Blue Thick material Dace Pass (when intermammary space
Elastane 7% compressed)
: 5 .
Ribbed Cotton97% White Thick material Dace Pass (when intermammary space
Elastane 7% compressed)
: 5 .
Ribbed Cotton97% Grey marle Thick material Dace Pass (when intermammary space
Elastane 7% compressed)
(o)
E; t:;?,:i{; White Thin material Pass Pass
(0
(o)
:I:\ I;{tzs::rli(;ﬁ Taupe Thin material Pass Pass
0
(o)
:I:\ IZtea\S::rli)(‘)’/A Black Thin material Fail Fail
0
Polyester 90% CeDresso Thin material with . ca
Elastane 10% P sheen
Cotton 100% White Thin material Pass Pass
5 .
Cotton unknown % Salmon Thin material Dace Pass (when intermammary space
Elastane unknown % compressed)
- .
Cotton unknown % White Thin material Dace Pass (when intermammary space
Elastane unknown % compressed)
Conclusion

Garment colour and surface reflectivity significantly influence SGRT performance. Covered DIBH treatments are feasible
when appropriate garments are selected. These findings address a key translational gap, supporting patient-centred,
culturally sensitive implementation of SGRT while maintaining positioning accuracy.
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