
MMedical 
RRadiation 
RResearch 
CCenter

Primary Calibration of Coiled 
103Pd Brachytherapy Sources

A.B. Paxton, W.S. Culberson, L.A. DeWerd, 
and J.A. Micka

NCCAAPM Meeting
28 September 2007



2

Coiled 103Pd Sources
Developed to be used as permanent 
prostate implants by RadioMed Corp.

0.2mm x 0.05mm rhodium wires 
activated in a cyclotron to produce 
103Pd

Activated wire then wound into coils

Coils cut into integer lengths from 1 
to 6cm

Alleviate the same issues as stranded 
source while requiring less 
construction time
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National Institute of Standards and Technology Wide-
Angle Free-Air Chamber (NIST WAFAC)

Due to the size of the NIST WAFAC, it is unable to 
determine SK of sources longer than 1cm

University of Wisconsin Variable-Aperture Free-Air 
Chamber (UW VAFAC) is larger than the NIST WAFAC 
and does not have the same geometric limitations

Low Energy Air Kerma Strength 
(SK) Standard
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UW VAFAC
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Measurements with the UW VAFAC

Source is held in place 30cm from the primary aperture and rotated

Aluminum filter to remove low energy photons
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Ionization current 
measurements taken at 5 
electrode separations

Background and leakage 
measurements taken at 
each electrode separation
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Measurement of 1cm Coils
A 1cm coil was measured on both the NIST WAFAC and the UW 
VAFAC

Two additional 1cm coils were measured with a UW ADCL well 
chamber (traceable to NIST WAFAC) and the UW VAFAC

All UW VAFAC SAll UW VAFAC SKK values differ by less than 1% from values differ by less than 1% from 
NIST or NISTNIST or NIST--traceable valuestraceable values
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Correction Factors

Both the NIST WAFAC and the UW VAFAC apply 
corrections factors to the raw measurements that 
account for attenuation, scatter, source holder effects, 
aperture effects, etc. 

For traditional sources both Monte Carlo and analytical 
methods are used assuming a point source 

Point source assumption no longer valid with elongated 
coiled sources and geometry-dependent corrections must 
be updated
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Correction Factors for Linear 
Sources

MCNP5 transport code used to determine the updated correction 
factor values for each source length 

All statistical uncertainties on the calculations were less than
0.1% (k=1)

A new geometry correction factor, kgeo, is introduced with the 
coiled sources which accounts for the sources not appearing as 
point sources to the UW VAFAC at the 30cm measurement 
distance
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Ratio of fluence from 
a point source and 
fluence from a line 
source across the 
aperture plane (F2 
tallies)

… if the UW VAFAC were an ideal point detector

Geometry Correction (kgeo)
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Measurement of 3 and 6cm 
Sources

Three 3cm coils were measured with the UW VAFAC

Pairs of 3cm stacked to make 6cm sources and then 
measured with the UW VAFAC

3cm and 6cm sources measured in Standard Imaging (SI) 
IVB 1000 well chamber and calibration coefficients were 
determined
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Measurement of 3 and 6cm 
Sources

Comparing the point- and line-corrected values

Better agreement when lineBetter agreement when line--source corrections are appliedsource corrections are applied
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Measurement of 3 and 6cm 
Sources

SI IVB 1000 calibration coefficients with point and 
line source corrections 

Again the reduction in the difference shows the removal of the Again the reduction in the difference shows the removal of the 
source length dependence when the linesource length dependence when the line--source correction source correction 
factors are appliedfactors are applied
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Conclusions
The UW VAFAC shows excellent agreement with the NIST 
WAFAC for 1cm coils

Correction factors have been determined that remove the 
source-length dependence from measurements of longer coiled 
sources

Experimentally validates the calibration methods proposed by 
DeWerd et al.1 and Meigooni et al.2

First primary measurement of coiled source longer than 1cm has 
been completed, and now these techniques and corrections can 
be extended to any future elongated or stranded low-energy 
LDR brachytherapy sources up to 7cm

1 L.A. DeWerd et al. “Calibration of multiple LDR brachytherapy sources,” Med. Phys. 33, 3804-
3813 (2006).
2 A.S. Meigooni et al. “Feasibility of calibrating elongated brachytherapy sources using a well-type 
ionization chamber,” Med Phys. 33, 4184-4189 (2006).
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