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INTRODUCTION

• Surface Guided Radiation Therapy (SGRT) effectively assesses, 
monitors and checks patient set-up in real-time 

• Exposure to ionising radiation is eliminated

• The system is being introduced more and more into clinical practice
across several techniques and irradiation-sites



Perugia Radiation Oncology Centre has been using SGRT with 

the AlignRT® System (VisionRT, London, UK) since 2020

Our radiation oncologists, medical physicists and radiation 

therapy technicians learnt the necessary skills very quickly

We are using it in breast cancer patients and, occasionally, in 

head and neck cancer patients
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INTRODUCTION

In April 2020 we adopted an ultra-hypofractionated schedule 

(26 Gy in 5 consecutive fractions) for whole breast irradiation

(WBI) after conserving surgery

Ultra-hypofractionation was recommended to reduce the risk of 

COVID-19 infection in patients and health-care professionals



4,096 patients with invasive breast carcinoma 

(pT1–3, pN0–1) were enrolled

Tumour control: The five-fraction schedules

were not inferior to 40 Gy in 15 fractions

Ultra-hypofractionation and tumour control
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97% of patients had at least one annual clinical assessment of normal tissue effects

Any moderate/marked clinician-assessed side effect was observed in:

9.9% with 40 Gy

15.4% with 27 Gy

11.9% with 26 Gy

26 Gy schedule was recommended

Ultra-hypofractionation and side effects
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Ultra-
hypofractionation
and side effects









When starting with the ultra-hypofractionated schedule and the 

AlignRT® System internal validation was our main aim

• We assessed set-up errors with the AlignRT® System

and 

• Compared it with our standard radiological check system (co-

registration of DRRs with 2D kV-portal images -PI-DRR-)

Our First Experience with the AlignRT® System



Significant differences emerged between AlignRT® and PI-DRR in the 

y (cranio-caudal; p=0.02) and z (antero-posterior; p=0.04) dimensions

We hypothesized the differences were due to: 

• Inter-observer variability in portal imaging evaluation

• Different registration systems

PI-DRR is based on bone and SGRT on body surface



In 20 patients all set-ups with both SGRT and PI-DRR showed

≤ 5 mm deviation from the isocentre except for 1 outlier of -7 

mm in the y dimension

The SGRT system emerged as reliable and reproducible and 

therefore suitable for routine practice



• In April  2023 a new AlignRT® System entered into use in our centre 

• It was equipped with a deep inspiration breath hold (DIBH) system

Our Second Experience with the AlignRT® System



• We decided to test the system in all left side breast cancer patients

who would be treated with the 5-fraction schedule so as to lower the 

dose to the heart

• To date, it has been used in 35 patients



METHOD AND MATERIALS

2 CT scans were acquired

in free breath 

for surface reference and tattoo alignment in deep inhalation 



METHOD AND MATERIALS

Contouring and Treatment Planning

As no regional lymph nodes were irradiated, a 3D technique 

was used for all patients



In the first 10 patients we evaluated 

dosimetric parameters

treatment delivery 

patient compliance

 

METHOD AND MATERIALS



ROI Dx Vx Vx Dmax Dmean

Breast PTV D95% ≥ 95% V105% < 5% V107% < 2% Dmax < 110% 

Left lung V8Gy < 15%

Heart V1.5Gy <30% V7Gy < 5%

LADCA <6Gy

Dose Objectives for all Regions of Interest

Murray Brunt et al., Lancet 2020

Piroth et al., Strahlenther Onkol 2019
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RESULTS
Dosimetric Parameters

ROI Objective DIBH FB p

Left lung V8Gy < 15% 11.7%±1.6 13.6%±1.5 = 0.007

Heart V1.5Gy <30%

V7Gy < 5%

6.6%±5.4 

0.5% ±0.5 

12.8%±7.3

3.1%±2.1

= 0.005

= 0.008

LADCA Dmean <6Gy 2.9Gy±1.5 7.3Gy±4.2Gy = 0.005

DIBH and FB plans were compared



RESULTS 
Treatment delivery
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The mean maximum shift in all directions, as calculated after co-
registration of DRRs with PI, was <5 mm for all 10 patients 

RESULTS

Treatment Delivery



• All patients completed RT 

• Compliance was very good

RESULTS

Patient Compliance



CONCLUSIONS

•  SG-DIBH with AlignRT® System was valid

• Treatment  delivery was reliable and reproducible 

• Doses to the left lung, heart and LADCA were significantly 

reduced vs FB-WBI 

• Maximum reduction was 84% for the heart V7Gy.



CONCLUSIONS

• At present SG-DIBH is part of our routine practice

• Our guide to standard SG-DIBH procedures is available 

online for our staff

• Work is in progress to confirm our preliminary results in a 

larger cohort



CONCLUSIONS

How do we identify who may benefit from it ?

• The CT scans indicate which candidates will benefit  from SG-DIBH 

• Treatment plans will confirm candidacy or not 

We consider SG-DIBH for all compliant left-sided breast cancer 

patients whether receiving ultra- or moderate- hypofractionated 

schedules 



Way Forward

• We are now aiming at shortening set-up times by reducing the 

number of PI-DRR, thus exposing the patient to less irradiation

• We expect to extend SG-DIBH to patients needing lymph node

irradiation

• We might even see whether tattoos can be eliminated
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