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Figure 2. Planned dose vs. online adapted dose for each 
fraction with 10Gy (in orange) to the PTV (in red) with the 
custom geometry

Figure 1. Ethos plan custom beam arrangement.
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Purpose: Patients who undergo 
stereotactic body radiation therapy 
(SBRT) for lung cancer can present 
with contraindications, making it 
difficult to achieve tumoricidal
coverage and adequate organs-at-risk 
(OAR) sparing. MRI guided-adaptive 
radiotherapy (MRg-ART) has proven 
to be an effective method to treat 
these cases. However, some patients 
may not be candidates for MRg-ART, 
or this technology is not an option 
for institutions. The aim of this case 
study was to evaluate Ethos ART for 
lung SBRT patients as an alternate to 
MRg-ART.

Methods: A stage IA, upper lobe, 
non-small cell lung cancer patient 
with a gastric pull-through was 
treated with Ethos Adaptive SBRT; 
10Gy per fraction for 5 fractions, NPO 
(nothing by mouth) for 4 hours. The 
patient was not a surgical candidate 
due previous comorbidity. Due to 
gastric pull-through, the tumor (ITV) 
was ~0.3cm away from the stomach.  
The generated Ethos plan was a 
custom 11 beam IMRT plan. Each 
fraction was adapted, due to the 
stomach proximity. On-couch 
evaluation of Mobius3D and 
MobiusFx were used for each 
treatment.

Results: All 5 fractions of this rare 
case were treated using ART to 
minimize the stomach dose. The 
average (with range) lung PTV D95, 
PTV V100, ITV D99, and ITV Dmean
values were 60%[45.2-76.8], 
80%[75.7-86.9], 66.1%[45.2-88], and 
109.3%[106.8-113], respectively. The 
maximum % of the stomach in the 
PTV is 9.7%, resulting in reduction of 
IGTV or PTV dose coverage.  By using 
ART, we were able to meet the 
stomach constraints; Dmax and D5cc 
were maintained at 6.92Gy [6.86-
6.93] and 3.91Gy [3.73-4.17]. If the 
plans were not adapted, the stomach 
Dmax and D5cc could be 43% and 
52.5% higher, respectively, than the 
physician's intended constraints.

Conclusion: Ethos online adaptive 
workflow provides an alternate 
method to treat lung cancer patients 
with NPO or contraindications for 
MRg-ART which reduces toxicity to 
nearby OARs drastically.

Each fraction was adapted to the spare the 
stomach. (Figure 2). The average (with range) 
minimum dose received by 95% of the lung PTV 
(D95), % of the PTV that receives 100% of the 
prescribed dose (V100), minimum dose delivered 
to 99% of the ITV (D99), and ITV mean dose values 
were 60% [45.2-76.8], 80% [75.7-86.9], 66.1% 
[45.2-88], and 109.3% [106.8-113], respectively. 

The stomach overlaps with the PTV. The maximum 
percentage of the stomach in the PTV is 9.7%, 
resulting in reduction of ITV or PTV dose coverage. 
CT guided ART provided the opportunity to meet 
the stomach constraints; max dose (Dmax) and 
dose received by 5 cm3 (D5cc) were maintained at 
6.92Gy [6.86-6.93] and 3.91Gy [3.73-4.17], 
respectively.

Overall, 5.12% [3.33-9.72%] of the PTV was affected by the stomach overlap resulting in ITV/PTV dose 
reduction to meet the stomach constraint. If the treatment was not adapted, then the stomach could have 
received an overall 43% higher max dose than intended and could have been detrimental to the patient. 

During 4 month follow-up of the treatment, the radiological finding of the CT scan indicates some diffuse 
emphysematous changes and multifocal sub-segmental atelectasis and scaring, including a speculated 
consolidations adjacent to the gastric pull through. These finding reveals that there’s a good response of 
the treatment. Another CT scan was recommended after 3 months of the post CT scan.

A non-small cell lung cancer patient with a 
gastric pull-through was treated with Ethos 
Adaptive SBRT. The patient received 10Gy per 
fraction for 5 fractions, NPO (nothing by 
mouth) for 4 hours. 

Due to gastric pull-through, the upper lobe 
tumor (ITV) was ~0.3cm away from the 
stomach.  The Ethos plan was a custom 11 
beam IMRT plan (see Fig 1). 

Mobius3D and MobiusFx were used for each 
treatment as PSQA.

Online Ethos ART provides an alternative when patients are presented with contraindication to treat in a 
conventional linac with advanced motion management techniques or if MRg-ART is not available.

The patient has a right upper lung lobe non-
small cell lung carcinoma with a gastric pull 
through. The patient is not a surgical candidate 
and dependent on supplementary oxygen, 
leaving online adaptive radiotherapy (ART) as 
the only option for clinically acceptable 
radiotherapy.  

This is the first report of utilizing Ethos 
adaptive stereotactic body radiotherapy on 
such a case.
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Table 1. Summary of scheduled vs adapted plan

Table 2. Summary of PTV and stomach overlap in each adapted fraction


