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vascular permeability in ORN, suggesting being treated with external beam radiotherapy (EBRT)
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consistent with an intact blood-brain barrier. [B] R? goodness-of-fit map; high
values in soft tissue and mandibular regions confirm reliable model
convergence, while low values in brain and air are expected and excluded from

Fig 2. Arterial input function estimation. [A] Representative single animal AIF
estimate with inset of drawn ROIs and [B] population modeled (n=8) AIF estimate

develop and validate a multimodal imaging * HNSCC patier.1ts are “V.ing longer (especia.lly HPV+ T | TS SIS analysis by R? thresholding. [C] RMSE map (mM); lower residuals in soft tissue
framework combining DCE-MRI, uCT, and tumors) !eadmg t? .a.hlgher cumulative risk for late « Across 12 acquisitions between 8 animals, individual AlFs confirm that concentration-time curves are well described by the model.
cryo-fluorescence tomography (CFT) to link normal tissue toxicities were time-aligned to bolus arrival, normalized, and Baseline vascular permeability signature prior to
early perfusion and metabolic changes to - Osteoradionecrosis (ORN) is a severe late normal averaged to derive a population-average AIF {Fig. 2) radiation injury (Fig. 5):
structural damage in a rat model of tissue toxicity of head and neck radiation therapy
mandibular ORN. * Bi-exponential model fit the curve with R* = 0.990 with a A. Ktrans distributions are visualized across brain, muscle,
* Goal: detect vascular compromise before ORN leave-one-out analysis R? of 0.919 +/- 0.065 incisor pulp, and soft mandibular tissue
Methods: A multimodal imaging framework structural damage is irreversible and correlate CT and
was designed incorporating nCT, DCE-MRI MRI findings to Cryofluorescence Tomography for - . B. Goodness-of-fit maps confirm reliable model
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Registration accuracy was quantified using Fig 3. Higher order total variation denoising (HOTV). [A] First column: MR slice

Fig 6. CT bone volume analysis for a single representative animal. [A] Bone
NTM (Extended TOftS) + LRRM (A”:‘free) without HOTV (top) and its corresponding 2D noise power spectrum (NPS) ¥ Y g . Al

volume differences between left and right mandible longitudinally tracked.
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(bottom). [B] Analogous with [A], but after HOTV.

: Inset of single 10Gy fraction of a 50Gy plan performed during WKO indicated
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modeling produced stable fits within
mandibular tissue (median R? = 0.88, RMSE
= 0.006 mM). Representative TREs were 168
um (UCT-to-CFT) and 217 um (MRI-to-CFT).
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