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Background

Legacy Flat Table Insert Orfit Conformal Table Insert

The ZAP-X Conformal Table purports a 15-25% increase in solid angle 

available for beams that were previously inaccessible due to potential for 

collision of the couch with the internal components of the ZAP-X delivery 

system.  We present the plan and dosimetric improvements observed following 

the installation of the upgraded Conformal Table Insert with regard to treatment 

of Trigeminal Neuralgia patients on the ZAP-X platform.  

The ZAP-X Conformal Table upgrade was performed at our site in August 2024.

• We assess the improvement in solid angle for Trigeminal Neuralgia plans 

comparing patients treated prior to the couch upgrade to patients treated 

following the upgrade

Methodology Discussion

ZAP-X beam geometry limits as implemented in version DP-1010

• Current maximum available solid angle is ~4.91 steradians.  

• Inferior limit of Oblique Axis to be extended in future software versions.

• 3 Trigeminal Neuralgia (TN) patients were treated on the Legacy Flat Table.  Since the Conformal Table upgrade, 21 TN patients have been treated.

• ZAP-X Treatment Planning software generates a planningbeamset.json file for a patient’s treatment plan that contains the gantry nodes available after removal of 

beams that violate the collision model.

• ZAP-X Path Checker software will render this file and generate an estimate of the remaining Solid Angle for the node set. 

Example available node set for TN plan on Flat Table (Node path 12):

Treatment node set displaying nodes kept by treatment planning optimizer         

(261 beams utilized of 377 available nodes):

Example available node set for TN plan on Conformal Table (Node path 12):

Treatment node set displaying nodes kept by treatment planning optimizer 

(210 beams utilized of 586 available nodes):

• When optimizing, we implement constraints to restrict beams from entering through the eyes which results in a slightly diminished solid angle for a treatment plan.

• The Conformal Table provides access to most of the currently available solid 

angle.  The current collision model is conservative near the shoulders such 

that beam nodes in the left and right lateral region are unavailable.  The full 

posterior region of beam nodes is now available.

• The improved beam geometry has also been seen to reduce the volume of the 

10Gy and 4Gy isodoses compared to plans using the Legacy Flat Table.

• Generally, fewer beams and a lower density node path can produce 

equivalent/improved plan quality for patients on the Conformal Table 

compared to the Legacy Flat Table.

• Our isocenter placement methodology is place isocenter such that the 20Gy 

line abuts the brainstem.  A 4mm collimator is used and the plan is normalized 

to 90Gy maximum point dose.  A 0.5mm dose grid is used for calculations.

• Low dose volumes are comparable to published Gamma Knife data, 

recognizing that the Gamma Knife prescribed to 80Gy maximum.1

• Published maximum brainstem dose tolerance point dose of 29.5Gy2 is easily 

respected on the ZAP-X platform.

• Our results compare favorably with published safe brainstem 0.1cc and 0.5cc 

doses (14.1Gy and 7.4Gy) achievable on Cyberknife.3
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Legacy Flat Table
Average 253 22600.73 0:39:21 3258.93 1689.67 1061.33 517 0.07 0.32 0.96 4.41 4.304

Std Dev 17.44 606.03 0:01:47 903.45 452.87 194.36 56.56 0.01 0.04 0.12 0.79 0.65

Conformal Table
Average 229 23136.62 0:39:47 2574.11 1405.29 943.29 485.43 0.08 0.32 0.91 4.12 4.727

Std Dev 22.85 664.27 0:01:04 609.56 208.68 106.06 41.46 0.00 0.01 0.05 0.44 0.11

Analysis49.2°
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