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1. Introduction

A method for absolute determination of the activity of a 125I source based on the
counting rate values-of the 27 keV photons and the 54 keV coincidence photo-peak is
given in the literature (1). We had shown in previous works (2,3), that this method,
within certain limitations, diminishes the geometry dependence of the activity
determination for I25I sources and for measuring the uptake of 125I in human thyroid.
In the present work we present a further improvement of the accuracy of the
absolute determination method.

2. The Method

The absolute determination method is based on the counting rate values of
the27 keV photons and the coincidence photon peak at 54keV . It is based on the
principle that if a radionuclide emits two photons in coincidence, a measurement of
its disintegration rate in the photopeak and in the sum-peak can determinate it's
absolute activity.
When using this method, parameters such as thyroid geometry, self absorption or
thyroid position relative to the detector seem to have a minor influence on the
accuracy of the activity evaluation. However, when the coincidence rate is very
low, the application of this method is limited because of the poor counting statistics
in the coincidence peak.
If Nl is the net counting rate (cps) in the Region Of Interest (ROI) of the 27keV
photons and N2 the net coincidence rate (cps) in the ROI of 54keV, the source
activity N (in Ci) can be determined by using the equation (1):

N=
4*^2*3.7*10'°

In previous works (2,3) we have found that when using this method, there is an
underestimation of the source activity calculation as a function of increasing
geometrical parameters such as the distance between the source and the detector,
the source dimensions and the thickness of the absorber between the detector and
the source. We estimated that one of the factors which determine the accuracy of
the method is the precision of the separation between the 27 keV and 54 keV
peaks. When using scintillation detectors there is an overlapping between the
peaks, and the original ROI integration method may induce errors.
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To check this assumption, we operated the deconvohition method to extract the
peak areas from the multiplet peak. The spectrum analysis was performed by using
the INTER WINNER nuclear spectroscopy software (Eurisys Measures Ltd.).

An example showing the spectrum and the deconvolution is given in fig. 1.
The spectrum was measured by a 2mm thick x 3" diameter Nal(Tl) detector.

Fig. 1:1-125 spectrum deconvolution.

3. Results

Our previous results have shown that the distance between the source and the
detector is the parameter that has the greatest influence on the accuracy of the
absolute method. We used the absolute determination method to evaluate the I25I
content in a 8.5 cc bottle placed at different distances from a 2mm thick 3"NaI(Tl)
detector , calculating the counts in each peak by the ROI and the deconvolution
methods. The evaluation accuracy is expressed by the ratio between N ( the
activity calculated by the absolute method) and No (the actual activity).

Fig.2 shows the ratio N/No as a function of the distance between the detector and
the source when the counts in the 27 keV and 54 keV peaks was determined by the
ROI method. There is only a small geometry dependence up to about 4 cm., but the
accuracy at greater distances deteriorates rapidly, and at the distance of 8 cm. a
deviation of more than 20% can be observed.

Fig. 3 shows the ratio N/No as a function of the distance between the detector and
the source when the counts in the peaks were determined by unfolding the
spectrum. It can be seen that up to a distance of 10 cm., the results are accurate
within the range of about 8%.
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Fig.2: Ratio N/No as a function of the distance between the detector and the
source- ROI method.
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Fig.3: Ratio N/No as a function of the distance between the detector and the
source- deconvolution method.
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4. Conclusions

By employing the deconvolution method to calculate the 27 keV and 54 keV peak
areas, the accuracy of determination of the I25I activity by the absolute method is
significantly improved, compared to the standard ROI method. For a volume
source of 8.5 cc (close to the approximate average volume of the thyroid), the
activity determination accuracy is within 8% for detector-source distances of up to
at least 10 cm., This greatly simplifies the process of 125I uptake evaluation, as the
position of the gland, and the exact position of the detector become less critical.

This conclusion is relevant if a low resolution detector (mostly a scintillator) is
employed for thyroid uptake determination, as it is mostly the case because of their
high efficiency and low cost. If a high resolution detector is employed for gamma
spectrometry, the 27 keV and 54 keV peaks will be separated and the area
determination can be performed directly.
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