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region of interest (ROI) of each patient was defined as the neck and

mandible inside the beam’s eye view. The integrated transit fluence, 4e, of

the ROI of each patient at each fraction was calculated from the corre-

sponding WD measurement. The CBCT, performed on the same day, was

used to determine the volume of the ROI. The changes on nth day relative

to the baseline, day 0, in the transit fluence, D4e, and the volume of the

ROI, DVROI, were defined as the 4e,n - 4e,0 and VROI,n e VROI,0 respec-

tively. The effectiveness of monitoring the volumetric change was assessed

by calculating the correlation and t-statistics between D4e and DVROI. A

decrease of 5.0% in volume, corresponding to 10% decrease in neck

separation, was used as the replanning trigger. A set of replanning de-

cisions based on CBCT, assumed to follow binomial distribution, was

obtained. The probability of replanning at session i, Pi, was modeled by

using logistical regression with and the CBCT based decision. The asso-

ciation between the volumetric change and transit fluence change was

assessed by the logarithmic odds ratio (OR). The reliability of the transit

fluence signal in supporting the decision making of replanning was

assessed by area under the curve (AUC) of the receiver operating char-

acteristic curve (ROC).

Results: A total of 108 pairs of CBCT and RTPD measurements were ob-

tained. The correlation, excluding the baseline points, between and DVROI

were found to be -0.837with a p-value<0.001. TheORwas found to be 71.9

with p-value < 0.001. The AUC of the ROC was found to be 0.91.

Conclusion: A transit fluence based DSM is not only a viable alternative to

serial CBCT in assisting clinicians in the patient selection for replanning,

but also lowers the resource barrier of ART implementation.
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Purpose/Objective(s): Local interventional treatments of cancers include

interventional radiology and radiotherapy (RT). NBTXR3, hafnium oxide

nanoparticles, is deeply associated to both. Given as a single local

administration it increases energy dose deposit inside tumor cells only

when activated by ionizing radiation. Various interventional treatments

have been used to treat cancers such as liver, lung, bone. Because entirely

new therapies such as NBTXR3 are being introduced, implementation of

interventional approaches is continuously growing.

Materials/Methods: NBTXR3 is being evaluated in soft tissue sarcoma

(STS, extremity, trunk wall) [NCT02379845], head and neck (HN)

[NCT01946867, NCT02901483], prostate [NCT02805894], liver

[NCT02721056] and rectal cancers [NCT02465593]. NBTXR3 injected

volume is a percentage of baseline tumor volume, and therefore hetero-

geneous. Image guidance allowed for accurate injection. Standard
catheters, needles, and syringes were used for preparation and injection.

Importantly, percutaneous needle positioning was done within the region to

be irradiated to control potential seeding of cancer cells. NBTXR3 was

then activated by IMRT (STS, HN), EBRT or combination brachytherapy/

EBRT boost (prostate), SBRT (liver), IMRT or IMAT (rectum).

Results: Thus far, NBTXR3 has been administered to 171 patients by

intratumoral/lesional, and intraprostate injections depending on indication.

NBTXR3 injections have been demonstrated safe and very well tolerated.

Local infection, ulceration or massive tumor necrosis were never observed.

This has been confirmed by adequate application of treatment schedules,

fitting planned irradiation onset 1 to 5 days post-injection. Importantly,

grade 1 ecchymosis and hematoma at puncture site (needle entry) observed

in few cases always resolved spontaneously and did not impact dosimetry.

Indeed, change of tumor/lesion/prostate volume resolved when water

(NBTXR3 vehicle) was drained via lymphatic system. So far, inflamma-

tory response to injection procedure itself was mild. Concerning AEs,

grade 3 pain was observed in conscious patients under local anesthesia

with STS close to joints (limited extensibility), and in needle shift in in-

jection within a subcapsular liver tumor.

Conclusion: Across 7 clinical trials involving tumors in extremity, trunk

wall, liver, rectum, prostate and HN, NBTXR3 injection was well tolerated

and demonstrated a very good safety profile. The savoir faire of inter-

ventional radiology for local treatment of cancers supported implementa-

tion of injection procedures with specific parameters according to anatomy.

Intratumoral/lesional or intraprostate injection ensures optimum bioavail-

ability at site of irradiation, protecting patients from systemic toxicity.

Future clinical research will involve other anatomical sites such as lymph

nodes and lung lesions [NCT03589339].
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Purpose/Objective(s): To test the hypothesis that a tissue expander with a
large air cavity and a metal CO2 reservoir that abuts the chest wall, impacts

quality of post-mastectomy radiotherapy. Because patients can self-release

CO2 using a remote control, circumventing the need for frequent surgeon

visits, the device is gaining acceptance. Dosimetric effects on skin and

chest wall clinical target volume (CTV) were not formally tested: this

study examines plan quality with expander in situ.

Materials/Methods: A model of a left chest wall was created on a thorax

phantom. The anterior surface was covered with 5mm thermoplastic shell

with fixed dwell positions for dosimeters placed anterior and posterior to

shell (representing the chest wall surface that abuts expander’s posterior

surface and 5mm deep in chest wall). Skin and subcutaneous tissue were
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