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A Novel Radio-guided surgery for complete tumor
resection

Radio-guided surgery (RGS) is a technique adopted by the surgeon to perform a complete lesion resection,
taking advantage from the uptake from the tumor of specific radiolabelled tracers. Established methods make
use of γ emitting tracer and γ radiation detection probe, but the high attenuation lenght of this radiation pre-
vents the use of RGS when there are newarby uptaking organs.
To extend the applicability of RGS, our team of physicists, nuclear physicians, bio-engineers and chemists is
developing an innovative technique exploiting β- radiation [1]. It penetrates only a few mm resulting both in
a lower required radio-pharmaceutical activity and the possibility to apply the technique also to cases with a
large uptake of nearby healthy organs. Low background rate is also correlated with low medical team expo-
sure.
To this aim, We developed and tested several prototypes of intraoperative β- probe, the core made of para-
terphenyl scintillator[2]. The readout electronics is portable and customized to match the surgeon needs, with
wireless data transfer to the PC.
In the current prototypes the p-terphenil is directly copupled with SensL SiPMs (series C).
Feasibility studies have been performed on DICOM images for meningioma, glioma,and neuroendocrine tu-
mors (NET) [3,4] showing that even when the tumor uptake is too low for therapeutical treatments, like in
the case of glioma, the sensitivity of the probe can be sufficient.
Besides these feasibility studies, we have also validated the technique on “ex-vivo” specimen of patients af-
fected by meningioma, confirming the predictive model[5].
The actual diffusion of such technique requires:
- to be able to certify the prototypes for clinical use, performing the risk assessment (or eventual mitigation).
This will allow a broader range of clinical tests
- to make the detector more versatile to be sensitivity to more radio-nuclides and to be useable also in la-
paroscopy
- to identify more tumors of interest and to develop new radio-tracers to be used in this technique. From the
physics point of view this also involves studies on the production of beta- emitting radio-isotopes, typically
using neutron irradiation.
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Summary
Radio-guided surgery(RGS) is a technique that helps the surgeon to perform a complete lesion resection. Cur-
rently, RGS uses γ emitting tracers, to mark the cancerous tissue form the healthy organs, and a γ radiation
detection probe. To overcome the limitations due to the high penetration of γ radiation, a novel approach
based on β- radiation has been patented and developed(Camillocci, Sci Rep.2014;4:4401), allowing to include
cases with high uptake of nearby healthy organs, and to benefit of a low medical team exposure.
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