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Background: Radiation therapy with low energy electrons is particularly beneficial 
for treating ocular lymphomas involving the conjunctiva. The anterior lens, 
being a highly radiosensitive structure, has a dose tolerance range of 10 to 18 
Gy. Lens shielding used in conjunction with electron beam therapy can reduce 
the risk of high-grade cataracts following treatment with prescriptive doses 
of 25 to 30 Gy. Bolus may be required in some clinical situations to ensure 
superficial tumour coverage. This work evaluates the effects of a suspended 
eye shield, placement of bolus, and varying electron energies.

Methods: GafChromic film dosimetry and relative output factors were measured 
for 6, 8, and 10 MeV electron energies. A customized 5-cm diameter circle 
electron orbital cutout was constructed with a suspended lens shield (8-mm 
diameter Cerrobend cylinder, 2.2-cm length). Point doses were measured 
using an electron diode in a solid water phantom at depths representative of 
the anterior and posterior lens. Depth dose profiles were compared for 0 mm, 
3 mm, and 5 mm bolus thicknesses. 

Results: At 5 mm (approximate distance of the anterior lens from the surface 
of the cornea), the percent depth dose under the suspended lens shield 
was reduced to 15%, 15%, and 14% for electron energies 6, 8, and 10 MeV, 
respectively. Applying bolus reduced the benefit of lens shielding by increasing 
the estimated doses under the block to 27% for 3 mm and 44% for 5-mm bolus 
for a 6 MeV incident electron beam. This effect is decreased with 8 MeV 
electron beams. For orbital lymphomas treated with 6 MeV electrons, the lens 
block and 3-mm bolus combination reduces anterior lens dose to 8 Gy, and 
incrementally less with higher electron energies.

Conclusion: Careful selection of electron energy, consideration of suspended 
lens shield effects, and bolus must be evaluated to ensure tumour coverage, 
while decreasing anterior lens dose to mitigate cataract formation.
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