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Results (continued) Conclusions (continued)

Gold Anchor PolyMark
|. Results were assessed to determine which MDS performed the best for each individual = 1" " A"

Introduction Method (continued)

Visicoil

SBRT is commonly used for definitive treatment of patients with localized

The spread of marker "in tolerance" classification seen in the lateral and
prostate cancer. Prostate fiducial markers' high kV contrast allows them

F

marker type and globally across all markers. The dependence of marker detection on - Not Fourd vertical subplots of figure 4 is attributable to the loss of fiducial marker

to be used as surrogates to track organ motion during treatment. position information from in plane motion, parallel to the kV detector. For
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the projection angle was also assessed. Lastly, a study measured marker detectability

Measuring organ motion provides for more precise treatment as the instance, vertical movement is undetectable from an AP projection image

as a function of known, introduced translational shifts.

patient can be repositioned if the markers move outside a preset of the prostate. The phantom motion data were analyzed to calculate a

Out of Telerance

Lateral

tolerance margin. These makers are also useful for MR and CT image binary classification accuracy value for each marker and each direction

Shifts ( -7 1o +7 mm)

co-registration, but this requires that markers be MR safe and visible in of motion. This value is the ratio of the number of true positive and true

both MR and CT images. We compare the detectability of MR suitable negative classifications over the total number of classification. The Gold

gold, platinum and polymer-based fiducial markers as identified by the In Tolerance Anchor marker demonstrates superior sensitivity to motion, particularly
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Varian TrueBeam's Advanced Imaging Package, during a VMAT prostate along the superior-inferior direction. The effect gantry angle had on

Rotation Angle 0 — 360 Degrees, 18 degree increments

treatment of a stationary anthropomorphic phantom. marker classification was very small for the high opacity (Visicoil and

Figure 3. Marker detection status versus projection angle, horizontal shift magnitude, and vertical shift magnitude (+/- 7 mm). This plot is

reproduced for each marker type and shift direction. Gold Anchor) markers. A more substantial effect was seen when using

the polymer based marker.
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I. Gold-based-segmented Gold Anchor, Naslund Medical AB
(0.4x10mm), platinum-coil Visicoil, IBA (0.5x5mm), and polymer-

ft eMﬂm insert
H;ure 1A, An image of the
phantom setup arrarged in an
HFS orientation.
Figure 1B. A close-up view of the
pelvic section of the Rando
~—_| phantaom.
Figure 1C. A close-up view of the
beefsteak  phantom  prostate
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Figure 2A. A kv projection from a 89 degree gantry argle. Overlaid are B N / k an
ratrs o podtions e pesters zr yelow arus o " »‘ | R I The authors wish to thank RadioMed Corporation for providing financial
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that the marker was found out of tolerance and orarge indicates that the
system could not find the marker.

based-cylindrical Polymark, CIVCO radiotherapy (1x3mm) fiducial g e e i & sy ettt ey of the e amtemmton of | || Figure 4. (Above) Percent i olerance: marker detecton status

. . . whztier or net the marker is within the tolerance margin versus projection shift magnitude (+/- 7 mm), reproduced for
markers were implanted in a beef prostate phantom placed into a o A ) s g | | each marker shift direction. The red box indicates the preset 3

do phantom. The phant ived (VMAT) th tilizi VA2 DR RS GLEEe A 2.0 B0 I E = 2el. T Bz | 2Uel 2 AL B T —T e mae
rando phantom. The phantom receive erapy utilizing on- ) » ) Lnteral sht . , !
) ) ) ) markers were best identified using the "GoldSeed_1_0x3_0"/"GoldSeed_1_0x2_5" R T N e ererences
board kV imaging. In each image, the Varian software detected the ] ) inary cassfication atcumacy sraffied by marker type and shift
and "GoldSeed 1 _0x3 0"/"GoldSeed 1 _0x2_0" settings respectively. The best irection e B = P o i ) e ) (S AR e

presence and location of each marker within a 3 mm radius of its

passing rate for the PolyMark marker was achieved using the "GoldSeed 1_0x2_0" accuracy of truebeam intrafraction motion review(IMR) system for

Discussion and Conclusion prostate treatment guidance. J Australasian Physical & Engineering
Sciences in Medicine 42:585-598. https://doi.org/10.1007/s13246-019-
accurately found in 95% of the acquired projection images, using the optimized 00760-7

When assessing the effect that the marker detection setting (MDS) has on marker

planned location.

or "GoldSeed _1_0x2_5" settings. The Gold Anchor and Visicoil markers were
Il. The plan was delivered 11 times using different marker detection

settings (MDS) to collect 484 kV projection images. MR images were " . . o
marker detection settings for each marker type. Polymark markers were found in 80% Korpics M, Rokni M. Degnan M, Aydogan B, Liauw S, Redler G (2019)

detection under static phantom conditions, we observed a 15% drop in accuracy when Utilizing the TrueBeam Advanced Imaging Package to

collected to assess MR detectability. of the acquired projection images

lll. Delivery was repeated 43 times using the current clinical detection using the PolyMark fiducial marker compared to both the Gold Anchor and Visicoil markers. monitorintrafraction motion with periodic kV imaging and
e 3 e o o e e doccion e . , . ; automaticmarker detection during VMAT prostate treatmentsJ Appl Clin
settings (MDS) while translating the phantom independently along the e This difference is attributable to poor image contrast, particularly at angles of 72 and 288 Med Phys 2020; 1-8

three orthogonal axes in 1 mm increments, to collect over kV 1680 degrees, where the femoral heads obscure the marker. We found our current clinical MDS

is the most favorably suited for use with the Gold Anchor or Visicoil markers. We selected
this setting for our future study of the effect of phantom motion on marker detectability. The Co ntact |nfo rmaﬂon

projection images.

IV. Video frames of the projection images were searched offline to record

whether the TrueBeam Advanced Imaging Package found each data indicate the superior accuracy of the Gold Anchor marker for detecting motion in all

marker and whether each marker was found within tolerance. I it s :ew. et R o three directions. Both the Gold Anchor and the Visicoil markers perform better than the Michael Klem, Rush University Medical Center

PolyMark marker, likely due to its relatively poor contrast. Other authors have
demonstrated that the shape a segmented marker takes after insertion effects the Varian Email: Michael_J_Klem@rush.edu

system's ability to recognize it.
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