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ABSTRACT

Background: Complete and homogeneous illumination of the pleural cavity is essential to the
success of photodynamic therapy (PDT) for mesothelioma, but remains a challenge. Knowing the
repartition and propagation of light around the light applicator could be the first step towards
optimizing dosimetry. Here we propose a characterization method of the illumination profile of a
specific light device.

Methods: The light wand, made of a cylindrical diffuser located inside an endotracheal tube, was
fixed in a tank filled with dilute 0.01% intralipid. Light dosimetry was performed around the tip
of the wand using two complementary methods: direct measurements of light power with an
isotropic probe and measurements of light distribution characterization.

Results: Dosimetry with the isotropic probe showed an ellipse-shaped illumination. An
optimized effective attenuation coefficient was deduced. Combined with the spatial
representation, a theoretical illumination profile was established with iso-surfaces of fluence rate,
defining a gradient light dose according to the distance from the diffuser.

Conclusion: A theoretical illumination profile of a light device was established and could be part

of an intra-operative dosimetry system to improve light delivery during intrapleural PDT.
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1. INTRODUCTION

Malignant pleural mesothelioma (MPM) is the primitive cancer of the pleura, occurring
after exposure to asbestos fibers. It is a rare cancer, but its incidence is destined to rise throughout
the world in the following decades, because of the increasing use of asbestos until the 1970’s and
since it is still used today in emerging countries. Its prognosis is poor with a median survival of
less than a year, mainly due to complex treatments with disappointing outcomes. As part of a
multimodal treatment, surgery offers the best chance at survival. However, even after the most
complete tumor resection, microscopic tumor cells remain and it is essential to combine surgery
with an efficient local adjuvant treatment. There are two main types of surgery:
pleurectomy/decortication, where only the pleura is removed, and extra-pleural pneumonectomy,
where the whole lung and the pleura are taken out. Whereas adjuvant hemithoracic radiotherapy
or per operative intra-pleural therapies (chemotherapy, immunotherapy or genotherapy) have not
proved to be satisfactory in terms of survival, intra-pleural photodynamic therapy (PDT) has
recently become a valid candidate.

Friedberg ef al. (Philadelphia, USA) have evaluated the impact of intra-pleural PDT after
surgical resection of MPM (1,2) and have demonstrated that adjuvant PDT improved the median
survival significantly when associated with pleurectomy/decortication with a median survival
was 31.7 months (95% [CI] 9-54.3 months) (1). Their PDT protocol was the following (3):
patients were administered a photosensitizer, Photoftin® (porfimer sodium), 48 hours before
pleurectomy/decortications (P/D). [llumination of the pleural cavity was performed after maximal
tumor resection, with a cylindrical light diffuser fixed inside an endotracheal tube and connected
to a 635 nm laser source. To increase light diffusion, the pleural cavity and the cuff of the
endotracheal tube were filled with a dilute intralipid solution of 0.01%. The light dose to deliver

was 60 J/cm?,










































