	There have been many dose calculation systems introduced over the years to address planar and volume brachytherapy implants.  These systems present rules for the source distribution, the optimal source activity, and the dose specification.1  The three main systems are Manchester (Paterson-Parker), Paris, and Quimby.  I have chosen the Quimby system for this discussion.
	The Quimby system is named after Edith Quimby, who published the first paper on the system in 1932.1 Ra-226 was the most commonly used isotope for brachytherapy in the 1930s.  Sources of equal linear activity are uniformly spaced throughout the implant, resulting in a non-uniform dose distribution.1,2  Typically, the center region of the implant is substantially hotter compared to the periphery of the implant, as the isodose lines bulge out in the center.3  This system is used for both planar and volume implants.2  
The dose distributions for linear Ra-226 sources with varying wall thicknesses and lengths were calculated by Quimby.3  This data provides the dose rates (cGy/hr) at points along the away from the axis of a 1-mg radium source.3,4  The distance used for the “along” table is the distance measured from center going parallel with the source and the distance used for the “away” table is distance measured perpendicular to the source to the point in question.4  To find the dose rate to a specified point, the dose rates contributed by the individual sources must be found and added together.  The distance along the implant from the center to where the point in question is located and the distance the point is located away from the implant are used to find the cGy/mg hr for each source.  This value is multiplied by the mg of the source to find the cGy/hr.  These values are added together to get the total dose rate to the point in question.  Below is an example of the calculation to find the dose to a point (P) utilizing the Quimby tables:
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Source 1 (2 cm along, 2 cm away)
	0.84 cGy/mg hr X 20 mg = 16.8 cGy/hr

Source 2 (0 cm along, 2 cm away)
	1.7 cGy/mg hr X 10 mg = 17.0 cGy/hr

Source 3 (2 cm along, 2 cm away)
	0.84 cGy/mg hr X 20 mg = 16.8 cGy/hr

Total dose rate to point P = 50.6 cGy/hr

	The Quimby system has its disadvantages.  It does not account for scattering and attenuation of photons and does not take into account the filtration at all angles.1  Because of this, the Quimby system should not be used for sources that have energies below 200 keV.  The original tables for the Quimby system used the exposure rate constant of 8.4 R-cm2/mg-h for Ra-226 as opposed to current value of 8.25 R-cm2/mg-h.2  The Quimby system has since been adapted to use computer calculated tables that account for oblique filtration and presents the values in modern units.3  This is referred to as the Memorial system.
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Table 15.3 Centigrays per Milligram Hour Delivered to Locations along and away by Linear Radium

Source (1.5-cm Active Length) Filtered by 1.0 mm Pt (Ir)*

Distance
;v:ny Distance along Source, cm
Source,
cm 0 0.5 1.0 1.5 2.0 2.5 3.0 35 4.0 4.5 5.0
0.5 8.0 149 7.28 249 1.10 0.58 0.32 0.20 0.11 0.08 0.05
0.75 9.68 8.24 4.86 241 1.24 0.70 0.43 0.28 0.21 0.13 0.09
1.0 6.02 5.28 3.56 2.11 1.24 0.76 0.50 0.33 0.24 0.17 0.13
1.5 293 2,69 2.12 1.54 1.03 (.74 0.52 (.38 0.28 0.21 0.16
2.0 1.70 1.61 1.38 1.09 0.84 0.64 0.48 0.38 0.28 0.23 0.17
2.5 I.11 1.06 0.95 0.81 0.67 0.54 0.43 0.34 0.27 0.23 0.18
3.0 0.77 075 0.70 0.62 0.53 0.44 0.37 0.31 0.25 0.22 0.18
4.0 0.44 043 041 0.39 0.35 0.31 0.27 0.24 0.21 0.18 0.16
5.0 0.28 0.28 0.27 0.26 024 0.23 0.20 0.19 0.17 0.15 0.13

* Modified from data of Greenfield et al.” With permission from RSNA.

Source: Reproduced with permission from Hendee WR; Radiation Therapy Physics. Chicago: Year Book Medical Publishers, Inc., 1981 2
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