The Impact of Arc Geometry on Lung SBRT Plan Quality
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SBRT plan quality.

Lung cancer is the most common cause of cancer death in the US.

Several clinical trials have demonstrated the efficacy and safety of
SBRT for patients with early-stage lung cancer. While SBRT offers
advantageous local control, SBRT may not be an option for
patients with bulky localized tumors because of excessive dose to
the nearby healthy tissues.

Now that the clearance zone can be mapped in the treatment
planning system, it may be possible to configure beams in
dosimetrically advantageous arrangements that better spare
healthy tissues, thereby reducing the risk of toxicity and making
SBRT an option for a greater number of lung cancer patients.

METHODS

Twelve challenging clinical cases were identified with chest wall
V30Gy > 30 cc, which was attributable to bulky disease.

The clearance zone was mapped using Radformation software.

Cases were replanned at 50 Gy in 5 fractions using 4 different
VMAT geometries: coplanar lateral, coplanar oblique, non-
coplanar lateral and non-coplanar oblique arcs.

Couch angles were typically £ 15° on non-coplanar plans. Lateral
arcs spanned 180° on the affected side whereas the 180° oblique
arcs crossed midline to minimize the path length to the target
and to avoid critical OARs.

The same three optimization objectives were applied across all

Fig 1. The gantry (green) safely avoids

the patient and couch (yellow).
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Fig 4. Dose profiles and distributions are shown for a representative case.
Top row from left to right: Dose profiles (left), cpLat (gold) and cpObl (green).

Bottom row from left to right: clinical (red), ncplLat (blue) and ncpObl (magenta).

Fig 3. Volume of tissues receiving 250% Rx dose.
Non-coplanar arcs reduce the CI150%.
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Table 1. Dose conformity, OAR doses and monitor units. *Left-sided tumors.

Fig 5. Chest wall V30Gy > 30 cc is associated with

toxicity. These cases may require > fractionation.

CONCLUSIONS
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