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Abstract
The development of  a computational model for the treatment head of  a medical electron accelerator (Elekta/Philips SL-18) by 
the Monte Carlo code mcnp-4C2 is discussed. The model includes the major components of  the accelerator head and a pmma 
phantom representing the patient body. Calculations were performed for a 14 MeV electron beam impinging on the accelera-
tor target and a 10 cm × 10 cm beam area at the isocentre. The model was used in order to predict the neutron ambient dose 
equivalent at the isocentre level and moreover the neutron absorbed dose distribution within the phantom. Calculations were 
validated against experimental measurements performed by gold foil activation detectors. The results of  this study indicated that 
the equivalent dose at tissues or organs adjacent to the treatment fi eld due to photoneutrons could be up to 10% of  the total 
peripheral dose, for the specifi c accelerator characteristics examined. Therefore, photoneutrons should be taken into account 
when accurate dose calculations are required to sensitive tissues that are adjacent to the therapeutic X-ray beam. The method 
described can be extended to other accelerators and collimation confi gurations as well, upon specifi cation of  treatment head 
component dimensions, composition and nominal accelerating potential.
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Abstract
131I is widely used as a diagnostic radiopharmaceutical and for radiotherapy in the treatment of  thyroid cancer and hyperthyroidism. 
Radionuclide/Dose calibrators are used to measure activities for administering to patients. To check the accuracy of  calibrators 
operated by South African nuclear medicine facilities, comparison exercises were conducted among users of  131I capsules. 

An 131I solution was standardized by liquid scintillation counting using the absolute 4πβ-γ coincidence extrapolation technique. 
The standardization was transferred to the nml ionization chamber for the geometry of  3.6 ml of  solution in a 5 ml glass ampoule. 
Using this calibration, an ionization chamber calibration factor was determined for 131I capsules.

Two comparison exercises were conducted, one year apart. For each one, four 131I capsules were calibrated using the previo-
usly determined calibration factor. These capsule standards were sent to diff erent provinces in South Africa where they were 
measured by all participating facilities. The results indicated that more than 90% of  the participants showed deviations from the 
certifi ed value of  less than 10%.
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Abstract
We describe a method to improve treatment planning for carbon ion radiotherapy using biologically optimized inhomogeneous 
dose prescriptions of  opposing fi elds. The biological optimization of  single fi elds is performed in such a way that a linear rise or 
fall-off  of  the dose is produced over the target volume. The superposition of  these inhomogeneous fi elds yields a homogeneous 
dose distribution with improved tissue sparing for concave target volumes. The variation of  the relative biological eff ectiveness 
(rbe) is fully taken into account. Schematic as well as real patient plans show signifi cant improvements in the dose-volume his-
tograms for ramp-like dose gradients across the target volume in beam’s eye-view direction. The method is applicable to ions 
other than carbon as well.
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Abstract
A computed tomography (ct) scanner on Rails has been installed in a linear accelerator room at Morristown Memorial Hospital 
since 2000. The ct-on-Rails has been used for the localization of  patient position during radiation delivery for prostate, lung 
and liver cancer patients. The image management system, the Siemens Syngo system, is the primary software employed in the 
registration of  the planning ct and the treatment ct images. This study compares the two image fusion methods available in the 
system : Landmark Registration and Visual Alignment. Shifts in 6 ct scans with Rando phantom were deduced from Landmark 
Registration (automatic algorithm) and from Visual Alignment (manual registration), and compared with the shifts directly meas-
ured on the phantom. For Visual Alignment, the isocenter shifts deduced from the fused images generally agreed well with the 
directly measured shifts on the Rando phantom, with average absolute error of  0.9 mm in anterior-posterior (ap) direction, 1.0 
mm in right-left (rl) direction, and 2.0 mm in superior-inferior (si) direction. The image fusion algorithm was confi rmed to be 
accurate. Some scans with Landmark Registration gave erroneous ap shifts when the anterior radio-opaque marker (bb) registra-
tion was off  in the ap direction. Visual Alignment was more robust than Landmark Registration in these clinical situations. 
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