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METHODS & TREATMENT PLANNINC

I Irradiated 16 mice, evenly split between
strains C57BL/6J and BALB/cJ.

Used partial-arc beam geometry ranging
between 207to -1407with a 3x3 mm?

Inducing accelerated
lung toxicity in mice
using a partial arc
SBRT technique

Gerry A., Kunta C., Francois N., Compared isodose distributions and dose
DeAngelis T., Shastri A., Simone N., volume histograms (DVH) of proposed

Taleel R Conventional static -beam arrangement conformal -arc beam arrangement against

collimator

RESULTS & DISCUSSION

Sidney Kimmel Cancer Center at A Figure 2A: Axial and sagittal views of conventional static AP/PA beam
Thomas Jefferson University, Philadelphia, PA the left lung in the thorax, witha arrangement
variable collimator of ~7x7 mm 2. This
simbleies Urzdiiolel wiele U I Planned dose levels of 60 Gy and 90 Gy to
irradiation if the mice were given 90
BACKGROUND Gy with the AP/PA beam arrangement. left Iung only
Figure 2B: DVH from MuriPlan for . Ach|red CBCTS a.t |n|t|a| ”Tadlatlon, 4
I Radiation-induced pulmonary fibrosis SOEISIEL SIEWE uesit weeks, and 8 weeks
: : arrangement of a mouse receiving 90
(RIPF) Is a frequent outcome of thoracic Gy

radiation therapy, constraining safe
tumor radiation dosage. Various animal

models, such as mice, rats, and pigs, " In Figures 2A & B, mean dose to the left lung was 50.7 Gy with a max of 169 Gy
have been devised to study RIPF " Mean dose to contralateral lung was 0.5 Gy and mean dose to the heart was 2.3 Gy
' At high doses, increased toxicity might necessitate sacrificing mice before the scheduled follow -up CBCT imaging.

Current methods for inducing lung
fibrosis in mice involve whole lung

Irradiation with doses between 2-20 Gy. Proposed conformal arc -beam arrangement
These. methods used fixed anterior and A Figure 3A: Axial and sagittal views of
posterior (AP/PA) x -ray beams at 0% and the left lung in the thorax, showing
180¥. with analysis typically commencing orget region e rougnoutine
24 t0 52 weeks postradiation
Figure 3B: DVH from MuriPlan for
conformal arc -beam arrangement of
a mouse receiving 90 Gy
Figure 6: Xstrahl small animal radiation research platform
(SARRP). A research platform fqr mice and rats containing a 225kV
Figure 1: B depicts the static AP/PA beam arrangement with " In Figure 3A & B, mean dose to the left lung was 17.7 Gy with 95% of the target getting 100% of the dose woray fube, P based controler interiace and isoflurane system
angles 0¥z and 180%. A depicts the modern arc beam around the ’ '
mouse. from 20Y4 to-140Y4 Mean dose to contralateral lung was 5.76 Gy and mean dose to the heart was 5.96 Gy
I Current methods are unrepresentative of CONCLUSIONS
modern radiation therapy techniques | |
and are limited by the associated long ' The partial-arc high dose beam
latency of RIPF arre_irtge_ment treatment md_uced lung
toxicity in both strains of mice at 4 and 8
weeks for both dose levels
BJECTIVES . .
| Establish tachni tor induc A 5 ¢ D fibrotic lung volume at 4 -weeks compared
- Sla _lS a I.']eW €C r_"que_ (.)I' In _UClng Figure 4: CBCT axial slices with lung (cyan) and fibrosis (magenta) Figure 5: CBCT gxial slic_;e_s with lung (green) and fibrosis (red) contoured to mice that received 6OGy at 8-weeks
and VISU&lIZIng Iung flbrosis In mice contoured using MIM for mice receiving 60Gy. (A) 4 weeks & (B) 8 using MIM for mice receiving 90Gy. (A) 4 weeks & (B) 8 weeks. | o |
within periods of 4 to 8 weeks post weeks. I Post-irradiation CBCT was effective for
irradiation | Average fibrotic lung volume at 60 Gy: | Average fibrotic lung volume at 90 Gy: toxicity evaluation and image guidance of
Evaluate modern conformal arc-beam | 4-weeks: 8% ' 4 weeks: 13% t:;%ili?nrgpgp %Ig:eglf it;)l\c/)é:jrl; ;?3?{85 A
dose distributions compared to | 8-weeks: 8% | 8 weeks: 17% | o
traditional AP/PA static beam dose N | N N | Further investigation of the proposed
distributions by contouring cone beam I Mice irradiated with 90 Gy showed 62% more fibrosis on average than those receiving 60Gy partial -arc mouse model is needed to
computed tomography (CBCT) images | The conventional arrangement spares the heart and contralateral lung but fails to achieve a conformal evaluate RIPF and identify effective
from MuriPlan in MIM dose distribution adjuvant therapies
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