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Device used at Maastro: AIRVO®

• Delivery of high flow of humidified heated air and supplemental oxygen through a nasal interface

• Nasal High Flow therapy (NHFT) (AIRVO®) to support voluntary breath hold
• Nasal cannula 
• High flow 40L/min (2-60L/min)
• Heated (31-34-37°C)
• Insulated tube
• Humidified
• Oxygen 21%-80%

• Easy set-up

• Combined with surface scanning with visual feedback

New taxonomy: HFNC
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Use of NHFT in non-RT setting

Is used in hospitals, but also at home

Website vendor 
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NHFT in radiotherapy under breath hold: Maastro experience
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Lung cancer, photons

First experience: ENTheR study

Treated with NHFT 

- with 80% O2

- Flow 40 L/min

Inclusion 10 consecutive locally advanced NSCLC patients undergoing radical photon RT
Methods Prospective, NHFT, surface scanning, CO2-meter, 2019
Endpoints Tolerability of the treatment

Breath hold length
Stability & reproducibility (Surface scanning) 
Subjective tolerance
Dose difference between standard treatment plan and treatment plan in BH with NHFT.
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Lung cancer, photons
First experience: ENTheR study

Peeters et al. Acta Oncol 2020

Results 9/10 included patients treated within study

7/9 completed treatment as planned (2 pts had 2 fractions in FB)
Training session: mean BH duration (p=0.005)

- Without NHFT: 39 s (range 15-86)
- With NHFT:       78 s (range 29-223)
- Factor                 2.1  (range 1.1-3.9)

Intra- and inter-BH variability were both minimal, with submillimeter variability
Mean inter-fraction tumor position variability: 1.8mm (-1.1–8.1;SD 2.4)
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Lymphoma, photons 

11 mediastinal lymphoma pts included

Treated with photons in BH: 6 with NHFT (pts 1-6), 5 without NHFT (pts 7-11)

Flow of 40 L/min, with 80% O2

Canters et al. Radioth Oncol 2023
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Lymphoma, photons 

Breath holds were stable
Similar stability with and without NHFT
NHFT +/- doubled BH duration 

Canters et al. Radioth Oncol 2023
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Liver SBRT

• 11 pts treated for liver mets with SBRT

Hazelaar et al. BIR 2024



—

12

Liver SBRT

Hazelaar et al. BIR 2024
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Lymphoma, protons 

Ta et al. PhiRO submitted
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Breast cancer, protons
• 1st patient (March 2025): 5 beams (3 directions), 15 fx

LAO_FinF



Future work: ProThorac

PROTONS 
OAR dose 

reduction in 
thoracic 
tumors

NIMV breath 
hold/ 

regularized 
breathing

Dose 
optimized 

positioning

Probabilistic 
optimization

Work packages
- In silico study to define most 

preferable tumor sites
- Develop a method for NIMV 

breath hold or regularized 
breathing

- Volunteer study
- Patient feasibility trial
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