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Measurement of the Penumbra in Small Field for

Stereotactic Radiosurgery
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Summary Using a small diode dosimeter, we invetigated the significance of dosimeter direction upon the dose
profile curve of a narrow photon beam for stereotactic radiosurgery. The curves were different according to the
dosimeter direction, and they seemed most reliable when the sensitive portion was placed parallel to the beam axis

and perpendicular to the scanning direction.
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1) Liner Accelerator: Varian Clinac 2100C 4
MV-X

2 ) Collimator Assembly: 10, 15, 20, 25, 30 (mmg¢)

3) Film Densitometer: Wellhofer WP102

4) Water Phantom: Wellhofer WP600C

5) Phantom: Mix-Dp, Tough Water

6) Diode: Scanditronix DPD-10

7) Film: Kodak X-Omat V2
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Detector material: P-type Silicon

Thickness of the Silicon chip: 0.50%=0.02 mm
Detector diameter: 1.5+0.1 mm

Typical effective thicknessof the measuring volume:
Preirradiation level of 10 MeV electrons: 8 kGy

Build-up cap: stainless steel, 0.75 mm and epoxy plastic, 4.25 mm,
equal to a total depth in water of 10 mm

60 pm

Table 1 Technical Specifications of DPD-10
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Fig.1 Schematic diagrams of the three
different diode orientations
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Fig.2 For data acquisition RS232C cable
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Fig. 3 Dose profile for the 30 mmeg
stereotactic collimator cone
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Penumbra width in mm

80%~20% 90%~10% 50%

Film 2 +4.5 30.4
Diode @ *2.3 +3.0 28.8
Diode @& 17 +25 315

Table 2 Discrepancies in penumbra widths between
diode orientation 1 and diode orientation 2
& 3 in 30 mm¢ Cone
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Fig.4 Dose profile for the 15 mme
stereotactic collimator cone

Penumbra width in mm

80%~20% 90%~10% 50%

Film +2.5 +4.0 15.0
Diode @ +3.3 +4.0 14.4
Diode @&®) +1, +25 16.0

Table 3 Discrepancies in penumbra widths between
diode orientation 1 and diode orientation 2
& 3 in 15 mme¢ Cone
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