IRRADIATED LUNG TISSUES IN ADAPTIVE RT APPROACH:

SOME CRITICALITIES

SERVIZIO SANITARIO REGIONALE
EMILIA-ROMAGNA

. Azienda Ospedaliero-Universitaria di Modena

SRS

%?' )

) o
p

|

"N MAFFEI1, G GUIDI*2, ABRUNIS, A CIARMATORIY, M G MISTRETTA?, F BERTONI3, T COSTI?
(1) Medical Physics Department Az. Ospedaliero Universitaria di Modena

(2) Physics Department, Alma Mater Studiorum University of Bologna

(3) Radiation Oncology Department., Az. Ospedaliero Universitaria di Modena

INTRODUCTION MATERIAL and METHODS

Stereotactic Body Radiation Therapy We have analyzed 8 patients (pts) with mean age of 76 years (66-88) with
(SBRT) is a therapeutic option for NSCLC/LMET treated at our Institute with Tomotherapy. All pts were submitted
limited stage non-small-cell lung to 4-6 fractions (fx) RT regiment: 3pts received 11Gy/fx, 1lpts 12.5Gy/fx, 1lpts
cancer (NSCLC) and lung metastasis 10Gy/fx, 1pts 7Gy/fx, 1pts 5Gy/fx. Using an experimental Treatment Planning
(LMET). In clinic the tumor motion is System a pre-treatment hybrid deformable registration between kilovoltage
not ever taken into account and Gross (kvCT) and daily Megavoltage Computed Tomography (MVCT) images of each
Tumor Volume (GTV) is contoured on a patient was carried out. Hybrid deformable algorithms (grid size 0.25 cm)
free-breathing CT  plan  adding, were performed to obtain a voxel-to-voxel matrix for volume and doses. The
sometimes, safety margins to avoid Regions Of Interest considered in the ART simulation were: lungs, heart, cord,
geometrical misses. Within Adaptive RT ribs and GTV. All pts analyzed were submitted to follow-up at 3, 6 and 12
(ART) simulations it is possible to months from the end of RT. Pts’ characteristics have been evaluate in reference to
investigate the lung healthy tissues acute and late toxicities.

irradiated during entire cycle of

treatment.

RESULTS GRAPHS AND TABLES

ART methods allow us to quantify divergences
from “baseline” condition and to optimize the

i 1 = Figurel Axial, Sagittal and
daily .plan. Hov_vgver_ .durlng post-processed Figurel. Axial, Sagitia) and
analysis some criticalities have occurred. Due image with the contoured

to small number of slices of MVCT compared to ROI of the initial kvCT

kVCT, morphing all large areas (such as lungs
and cord) it is not allowed; warping methods
should be done only for the GTV. Late toxicity
was found in 7 pts: G1 in 5 cases, G2 in 2.
Taking into account these preliminary results, a
total lung acquisition should be acquired by
MVCT, but unnecessary dose to Organs At Risk
(OAR) could be delivered to apply ART
strategies.

Figure 2 3D reconstruction of
anatomical region for the SBRT
patient

CONCLUSIONS References / Bibliography

This study is a first analysis to quantify criicalities that occur G I 00 8 s s ot
applylng ART to Standard SBRT cases Acquiring entire anatomical 2. ghan 'tl' c ‘ll.RMisic \11\/54??22‘,;0??‘ robust radiation therapy optimization for lung cancer, Europ J.
. perational Research, - N .
region, using MVCT, to evaluate organ motion during RT does not % 205 A Glmpse of the Future, CiicalLung Canor vol. 14 No. 2, 89.95, 2013, > " -1 CAEE!
. . 4. Lu X, Shi h L N, Mahad A al,, O defo i d d i boti
seem the optimal strategy. To avoid recurrence possibilities, only a ) ;%pi{ata,iztz‘;cﬁinag"slagfme,;;.;{Tﬂ Ead?%}mn o_L%TL;gtyZif["?.:";’{, 5‘;}, 71?§0ﬁcf,vi$gfga'3, géé’s‘,”
. ) . H . irato H, imizu S, Kitamura K et al., Four-dimensional treatmen anning an uoroscopic real-time
small fraction acquisition of entire lung remains preferable. Overall, tumor tracking radiotherapy for moving tumor, Int. J. Radiation OnpcologygBiol. Phys., VoL, 48, No. 2,
. . . 435-442, 2000.
to taklng into account GTV Shrlnkage and to calculate the dose 6. Sepperwoolde Y, Shirato H, Kitamura K et al., Precise and real-time measurement of 3d tumor motion
delivered at target and OAR aISO anatom ical mOtion must be thlung dlueséohl‘)vefj‘thisnzgzagg“hezal\)r;geat. measured during radiotherapy, Int. J. Radiation Oncology Biol.
y s., vol. 53, No. 4, 822-834, .
. . 7. Ge)llwdrin C, Furtado H, Weber C et al., Monitoring tumor motion by real time 2D/3D registration during
accounted during each treatment session. radiotherapy, Radiotherapy and Oncology - 102, 274-280, 2012.

Acknowledges

The researchis partially co-funded by the MoH (GR-2010-2318757) and Tecnologie Avanzate S.r.l.(ltaly).
We want to thank Dr. C. Vecchi for his precious contribution.

Corresponding Authors:
Guidi Gabriele: guidi.gabriele@policlinico.mo.it — Phone:+39 059 4225699 - Maffei Nicola: maffei.nicola@policlinico.mo.it



