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Reflexion Arc Therapy Vs Varian VMAT
A Quality Metrics Comparison for Lung SBRT

George Beninati, Jay Mistry, Charles Khuu, Joseph Barbiere, Alois Ndlovu, Roland Teboh, Brett Lewis,
Joseph Hanley Hackensack University Medical Center, Hackensack, NJ

Objective: The purpose of this study was to perform a dosimetric comparison of SBRT Quality Metrics for lung plans calculated on Reflexion and Eclipse TPS utilizing full arc, partial arc, and non-coplanar techniques.

Results: Reflexion SBRT plans showed minimal changes in (C1100) with an avg STDEV .0759%, (CI50) showed
differences that were slightly higher in Reflexion with an avg STDEV 0.3480%, High Dose Spillage was as much as
10.0% higher than the Eclipse values with respect to the size of PTV with an AVG STDEV of 0.0151%, (D2cm)
indexes showed minimal differences between all plans with and AVG STDEV of 1.1095%. Skin doses were noted to
be lower in Reflexion due to the full arc technique used. Lung criteria were also comparable and within a few
percent to each other with all techniques and modalities.

Lung doses were evaluated as per RTOG criteria. These results fluctuate only slightly, depending on the location of
the lesion inside the lung. Lung doses with lesions that were in the periphery near the chest wall had lower doses
than lesions that were centered in the ipsilateral lung. This was notice throughout all techniques. V20,
MVS1250cGy, MVS1350cGy, lung doses were evaluated in all patients and showed minimal differences between all
plans.

Method: 16 lung cancer patients treated without gating were retrospectively planned for SBRT using both Reflexion
(RefleXion Medical, Inc.) and Varian TPSs (Varian Medical systems). Patients were simulated using a (4DCT) on a
Philips Big Bore 16 slice CT scanner. These patients were all assessed for minimum and maximum tumor motion and
were treated without gating. Then all ten phases of the 4DCT were evaluated and the generation of a 0%,50% or
60%, and MIP data set was created to accurately distinguish the GTV. An ITV was then created by expanding the GTV
by 5mm. The PTV was then added by expanding the ITV by 5mm. The average size of all PTVs was 20.8cc.

Eclipse VMAT patients were planned with 2 techniques: half arc VMAT, and half arc VMAT with 3 non-coplanar arc
beam arrangements all using 10MV FFF. Eclipse VMAT plans were generated with 2 half arcs with gantry angles of O-
180 deg CW and CCW for Lt sided lesions, and 180-0 deg CCW and CW for Rt sided lesions. The non-coplanar plans
were planned using one arc as a half arc at 0 deg couch angle. A second partial 50 deg arc at a 10 deg or 350 deg
couch angle depending on clearance. A third beam was added with a partial arc of 50 degrees to 90 degrees with a
10 deg couch angle opposite of the previous 10 or 350 deg couch position. For Reflexion, 6MV FFF four pass, full arc
plans were generated, one with 20mm jaw settings and one with 10mm jaw settings for each patient. The treatment
doses ranged from 5000cGy in 5 fractions to 5400cGy in 3 fractions. A total of 64 plans were compared using the
following metrics: Conformality Index (C1100), Gradient Index (CI50) , High Dose Spillage, Intermediate Dose Spillage
(D2cm), and Skin maximum doses. Lung metrics were also compared using V20, MVS1250cGy, and MVS1350cGy
indexes. These plans were optimized using similar optimization parameters to achieve the same minimum dose
coverage as the coplanar and non coplanar beam plans. All plans were normalized to achieve the dose coverage of at
least V100 > 95%. This criteria was derived from the RTOG 1021,0813, and 0915 lung protocols.
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Conclusion

In Conclusion we can say that both the Reflexion TPS and Varian TPS using all three techniques were able to meet all of the RTOG plan quality metrics.
With regards to plan quality, using the Reflexion TPS can produce plans equal to or comparable to Varian VMAT coplanar and non-coplanar techniques. Conformality indexes for plans generated with non-coplanar beams
showed very little improvement over plans generated with coplanar beams in Eclipse or Reflexion. Slightly higher differences were seen with gradient indexes along with the high dose and intermediate dose spillage
results in the Reflexion plans.
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