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Recently a set of radiation qualities for use in diagnostic radiology was established at the calibration
facility of Nederlands Meetinstituut (NMi). The establishment of these radiation qualities required re-
evaluation of the correction factors for the primary air-kerma standards. Free-air ionisation chambers
require several correction factors to measure air-kerma according to its definition, these correction
factors were calculated for the NMi free-air chamber by Monte Carlo simulations for monoenergetic
photons in the energy range from 10 keV to 320 keV. The actual correction factors follow from
weighting these mono-energetic correction factors with the air-kerma spectrum of the photon beam.
This paper describes the determination of the photon spectra of the X-ray qualities used for the
calibration of dosimetric instruments used in radiodiagnostics. The detector used for these
measurements is a planar HPGe-detector, placed in the direct beam of the X-ray machine. To convert
the measured pulse height spectrum to the actual photon spectrum corrections must be made for
fluorescent photon escape, single and multiple compton scattering inside the detector, and detector
efficiency.
From the calculated photon spectra a number of parameters of the X-ray beam can be calculated. The
calculated 1 s t and 2 n d half value layer in aluminum and copper are compared with the measured
values of these parameters to validate the method of spectrum reconstruction.
Moreover the spectrum measurements offer the possibility to calibrate the X-ray generator in terms of
maximum high voltage. The maximum photon energy in the spectrum is used as a standard for
calibration of kVp-meters.

In vivo dosimetry of high-dose fractionated irradiation in an experimental set-up with rats.
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Purpose :
With further experiments in mind, we wanted to find out the feasibility to irradiate a limited section of a rat abdomen with
well-defined edges. Because of the relative small volume, in vivo dosimetry with TLDs was necessary in providing us
information about the accuracy of the irradiation method.
Methods and Material:
Three to five days prior to the start of the radiotherapy treatment, 2 plastic strips - each containing a TLD-dosimeter
(Harshaw TLD100 Li7F rods, 1 mm dia x 6 mm) sealed in polyethylene tubing, and a lead bean - were implanted in the rat
abdomen. The plastic strips made a closed loop around the bowel, through the mesenterium, and were fixed with a single
stitch on the inner abdominal wall. One loop was made in the hepatic area; another was made in the lower abdomen, around
the rectosigmoid. Conscious animals were irradiated using a purpose-build plexi-holder, with rear legs immobilised to avoid
longitudinal movements. The implanted lead beans enabled us to simulate the rat prior to each radiation session. This way,
the radiation field could be set up individually for each rat, in such way that the rectosigmoid area received full dose and the
hepatic area received no irradiation dose at all. Irradiation was carried out, using 5 MV photons of a linear accelerator.
Fifteen animals per group were irradiated according a conventional (2.0 Gy / fraction; 5 fractions / week) or a
hyperfractionated (1.6 Gy / fraction; 2 daily fractions; 5 days / week) schedule, with different total doses (see table below).
Prior to implantation, TLDs were individually calibrated and checked for stability. After removal from the abdomen, TLDs
were tested again for accuracy. TLDs with an unacceptable read-out curve were rejected (about 2 to 4 TLDs per group of 15).
Results and Conclusions :
The accumulated doses (Gy) in the rat-abdomen, in- and outside the radiation field, are compared with the theoretical doses:

Conventional Irradiation Hyperfractionated Irradiation
Hepatic area Rectosigmoid area Hepatic area Rectosigmoid area

Wanted Obtained Wanted Obtained Wanted Obtained Wanted Obtained

0.00 1.83 ±0.36
0.00 1.13 ±0.09
0.00 1.94 ±0.35
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The obtained accumulated doses - as determined by TLD read-outs - were comparable to the theoretical doses, indicating that
fractionated radiation of small fields, with well defined mark off, in rats is feasible.
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