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INTRODUCTION RESULTS -

In breast treatments, Cherenkov images identified
fractions when treatment delivery resulted in dose
on the contralateral breast, the arm, or the chin,
and found non-ideal bolus pesitioning. In sarcoma

The value of Cherenkov imaging as an on-patient, real-time treatment delivery verification system was examined
in a 64 patient-cohort during routine radiation treatments in a single center study. Cherenkov cameras were
mounted in treatment rooms and used to image patients during their standard radiotherapy regimen,
predominantly for whole breast, total skin, or head and neck cancers. For most patients, multiple fractions were
imaged with some involving bolus or scintillator patches on the skin. Measures of repeatability were calculated treatments, safe positioning of the contralateral leg
with a mean distance to conformity (MDC) for breast irradiation images. was monitored. For all 199 imaged breast
treatment fields, the inter-fraction MDC was within

FIGURE 1: Once a 7 mm as compared to the first day of treatment

patient is consented (with only 7.5% of treatments exceeding 3 mm),

for the study, all and all but one fell within 7 mm relative to the u ; y : i ' . b Figure 6: In (a) Cherenkov imaging through clear bolus applied to a breast irradiation case
fractions of treatment plan. The value of imaging dose through { ‘ f 3 and in (b) Cherenkov imaging of the same patient without bolus, showing lower signal
treatment are clear bolus or quantifying surface dose with ; " resulting from lower surface dose. In (c) imaging of a TSET patient shows Cherenkov from
recorded. All th s . . . . A - - :
ff’;fﬂ;; :rc::: gl:,:h scintillator dots was examlneq, Cherenkov '_mag":]g FIGURE 3: In (a), a leg sarcoma patient was imaged to ensure that the treating beam remained clear of the contralateral leg (a common :;‘:t‘;:‘s:f 7;’?;;’2?zf!;:’;’:ci?;:gzif:s‘s:ﬁ;j,zro; j;’f;esrl:g; ::zlzﬁfgiiiﬁjfﬂf:
trea 'r"t"r‘[ are also was able to assess field match lines in focus point in the treatment of extremities such as legs). High tangents are another common focus paint, shown in (b), where it can be - i intillating dot Tt ol TR G el z
- "\ P cerebral-spinal irradiation and breast irradiation seen if the patient were to move his/her head or chin, which has many degrees of freedom and lacks immobilization. When treating a S LU sy 2 S .an (L e AU reas_ Wil L= U
Summed '”‘F" with nodes. Similarly, treatment imaging of patient with mastectomy using bolus, accommodating the large field sizes can be difficult, which is shown comparing (c), where the LAQ Surface dose values from scintillator and OSLD are reported in blue and green text,
cumulative images, . ’ . field was successfully covered with bolus, whereas the RPO field (d) was not on the medial side. In a less common case where an MLC respectively. In (f), the frame-by-frame imaging of a patient receiving whole breast
then binarized and complex head and neck plans was confirmed. was accidentally left open during planning (e), the Cherenkov image (f) shows this incident very clearly radiation therapy shows a scintillator placed on the patient, and (g) shows the cumulative
assessed for shape ! 0 219 image, temporally summed.
consistency. Future FIGURE 4: The treatment plan surface dose image is
shown in (a) for a patient with compromised arm
(a) Treatment Plan L5 . mobility due to a previous injury, which made her
positioning especially difficult, even with SGRT. In (c),
the contralateral breast was inadvertently treated
- and appears medially
(arrow). When the
error was observed,
adjustments were
" made, but more
. i s i 3 . shifting was necessary
g . . . (d). The following
1 3 T attempt, the position
A I M L > d] ¥ ; __ 1 was slightly over-
. 3 5 corrected (d). Finally in

b), the Cherenk
After completing over 200 fractions of Cherenkov imaging over regularly scheduled and prescribed radiation ,g:uge;mif::;:‘:g

treatments, including over 100 breast fractions, the largest Cherenkov imaged patient cohort available, a : : ' 1 \ . g . £ ‘. treatment plan well,
thorough evaluation of the overall clinical utility of Cherenkov imaging was carried out to share the ways in 3 :
which it has proved to be clinically useful over the last several years. This assessment also helped the authors to

Cherenkoy

work includes
correcting for not
just beam shape, but
also for dose at the
surface.

: FIGURE 5: A treatment plan for cerebral-spinal irradiation (CSl) is shown (a), which
plan and direct future work. (Co- 5 istered ) . was characterized by four fields and three isocenters: a right and left lateral whole
R‘e‘g . brain field, an upper spine field and a lower spine field. A technique for stitching
together the Cherenkov treatment images was developed by first isolating the Figure 7: Cherenkov images of head and neck VMAT treatment including (a)
J y lower spine field individually in (b) and upper spine in (c). The result in (d) shows 3 the left side view of the initial treatment plan, and (b) the same view, after
M ETH O DS ] v the sum, with biological fiducials used to register the background and Cherenkov J 1 i G plon adaption. These are comparable 'c') “-_J ‘;‘E v of st (josﬁ"
] ' images together. Image (d) shows profiles comparing days 1 through 4 of lower " 2 F o oer o o e $ 2
. ) ) ) ) . ! i andippergspmeJuncr?onr;rea.s, as‘:‘on{pored “f;m: ftas syeen in rheg!rear:’rnem plan. L ¥ . extracted from the treatment plan for the adapted plan in (b). Images (d) -
Cherenkov cameras were mounted in treatment rooms and used to image patients during their standard 1 In (e), the supraclavicular cumulative fields treating the axial nodes of a patient [ J i (f) correspond to the same treatments as in (a) — (¢), but from a camera view
radiotherapy regimen, predominantly for whole breast, total skin, or head and neck cancers. For most patients, 4 - are shown. In (f), the four tangent beam images (LAO/RPO 6X/10X) summed A | angle on the opposing side of the patient. In (g)-(h), the frame-by-frame and
multiple fractions were imaged with some involving bolus or scintillator patches on the skin. F . ; ) together are shown, and added with the supraclavicular field in (g). The match 3 cumulative views of treatment are available from the same view of the
Y y - v region has a bounding box that isolates the profile intersection region, such that camera as in (a)-(c), and likewise for (i)-(j) from the camera view in (d)-(f
the meeting of the two beams can be analyzed.
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