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Purpose:
Post-irradiationchangesin tissue structure can lend insight into how a tumor is responding to therapy. Here,diffusion-

weighted magneticresonance imaging (DW-MRI), which observes Brownian motion within a tissue sample, was usedto quantify
changesin thediffusion propertiesof irradiatedtumors in vivo.
Method and Materials:

MCa-29 mammary carcinomawasgrown in thehind legsof C3Hk/fam mice. Tumorsweregrown to a diameter of 8mm,
treatedwith 20Gy of 137Cs gamma-rays(meanenergy = 662keV), andimagedwith DW-MRI. Af ter this initial scan, half the mice
weresacrificed andthe tumors excisedfor histological analysis. Theremaining animalswere re-scanned threedayslaterbeforebeing
sacrificedfor histological analysis.

Diff usiondata werecollectedon a 4.7T Bruker Biospin scanner(Billerica, MA) andanalyzed usinga two-compartment
model,representingMR signal as originating from a slow-diffusing component,often associatedwith intracellularspace, and a fast-
diffusingcomponent, oftenassociatedwith extracellular space. Theanalysis yieldedrates of diffusion for theslow- andfast-diffusing
componentsandthevolumefraction occupiedby slow-diffusing component, or cellular space(CVF).
Results:

Betweenimaging sessions the mean ratesof diffusion in theslow- andfast-diffusing components increased 96% (p=0.03)
and 62% (p=0.30), respectively. The DW-MRI-based CVF remained approximately unchanged(CVF=0.40±0.04 versus
CVF=0.43±0.08,p=0.88). This did not correlatewith the histology-basedCVF measurements which, during the sametime period,
decreasedsignificantly from 0.76±0.03to 0.56±0.01(p<0.001).
Conclusion:

Although therewasdisagreement betweentheCVF measurements madeby DW-MRI andhistology, a qualitativeanalysis
indicated regionalincreasesin tumor homogeneityafter treatment. Also, the ratesof diffusion of both tissue componentsincreased
after radiation treatment, suggesting decreasedstructural organizationin the tumor, a finding supportedby histology. Thus,DW-MRI
haspotential asa non-invasivein vivo method of observing structural changesin irradiatedtissues.


