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Dosimetry audit I1Is an essential tool enhancing confidence In the
accuracy of treatment delivery and in prevention of radiation treatment
Incidents. Current work depicts how novel nationwide remote dosimetry
audit (RDA) system In radiotherapy, utilizing radiophotoluminescent
dosimeters (RPLD), was commissioned and validated in Bulgaria.

Two hundred and seventy dosimeters (Fig. 1) were positioned In
custom made PMMA phantom and irradiated with Co-60 (Fig. 2), then |4rea has 6mm length and
read and analyzed. An integral aspect of the RDA methodology using |0.6mm diameter (image
RPLD was the determination of factors applied to the RPLD reading in |Source IAEA)

Fig.1 RPLD model GD -
302M with 1.5 mm diameter

and 12 mm length. Active

Fig.2 Solid water phantom| |Fig.3 Tripod RPLD holder to
with RPLD-holder insert for| |[b& placed inside water
reference Co-60 irradiation. | | Phantom for linac irradiation.

order to calculate the absorbed dose to water (Eq.1). Those factors
corrected for dosimeter sensitivity, non-linearity dose response, energy,

signal fading, and dosimeter holder. Applying the correction factors and
Gy/count calibration coefficient to the RPLD counts gave the absorbed
dose. Subsequently, the RDA methodology was successfully validated
by dose comparison with ion chamber measurements and by

M [counts] —is the RPLD response, the mean of the readings from one
dosimeter;

N [Gy/counts] —is the calibration coefficient of the RPLD system:;

SCF —is individual dosimeter sensitivity correction factor;

flin —is the non-linearity dose response correction factor;

fen - is the energy correction factor;

ffad —is the fading correction factor;

fhol —is the correction factor for IAEA RPLD standard holder;

Dw=M.N.SCFEf,_f,.f._

participation in IAEA blind test. This validation was followed by a pilot Tho
RDA study In three Bulgarian radiotherapy centers using different linac
clinical energies (Fig.3).

Eq. 1 Absorbed dose to water - Dw

Results | [A] - RPLD [B] - RPLD [A] and [B)

After establishment of the RDA methodology, 1t was found that the Rad;:’:\l:z:apy eBneear;‘y irradiated dose = Measured dose dose

combined type A and B uncertainty was 3% at k=1. Subsequently, the [Gy] [Gy] difference [%)]
methodology was validated by RPLD dose comparison with ion 1 6MV 7 00 7 01 050
chamber measurements on a single linac with 6MV, 10MV, 6FFF and 1 18MV 7 00 197 152
10FFF. The highest deviation between RPLD and ion chamber 1 6EEF 2. 00 1.96 2 04
measured dose was observed with 10FFF and was found to be -1.1%. 2 6FFF 2.00 2.01 -0.50
This difference was 0.2% for 6MV, 0.5% for 10MV and -0.9% for 6FFF. 2 6MV 2.00 2.03 -1.48
The pilot study results showed difference between dosimeter irradiated 2 10FFF 2.00 1.99 0.50
and dosimeter measured dose ranging from -1.48% to 2.04% (Table 1). 2 10MV 2.00 1.97 1.52
3 6MV 2.01 2.01 0.20
Conclusion 3 6FFF 2.05 2.07 -0.97
The results showed that the proposed methodology for RPLD calibration 3 10MV 2.02 2.01 0.50
3 10FFF 1.84 1.86 -1.08

IS viable for implementing novel remote dosimetry audits in Bulgarian
radiotherapy centers.

Table 1. Clinical results for RDA performed with RPLD at three radiotherapy centers in

Bulgaria



