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Efficacy of Lens Shielding Device to Prevent Cataract with Radiotherapy for Orbit or
Ocular Adnexal Tumor
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Radiotherapy which is the most effective for orbit lymphoma has been used increasingly due to
the increase of orbit or ocular adnexal tumor patients. Curative effects and convalescence have
been being more satisfied thanks to remarkable development of cancer chemotherapy and medical
treatments, but side effects such as cataract, dry eye and retinopathy still break out. Thus, in this
study, a Lens Shielding Device (L.SD hereafter) was designed to prevent occurring of cataract due
to radiation therapy for orbit lymphoma and its efficacy through dosimetry were evaluated. And
in this paper, its manufacturing process was also explained. LSD is composed of a cover body
covering the lens and a side fixing part supporting the cover body. To measure radiation, the
patient therapy conditions were simulated and the measurement of the radiation was conducted
with Thermo Luminescence Detector (TLD) and Markus chamber. The average TLD value was
5.7% and the TLD value and Markus chamber value were acquired as 4.2% and 5.1% respectively
at 6 mm depth where zero lens center was located. Only 15Gy (30Gyx 5%) or 5% of total 30Gy
with 9 MeV electron beam is estimated to affect on patient’s lens. That is smaller dose than the
threshold value of cataract (2Gy) or the value (5Gy) that was reported to cause cataract in clinical
conditions. Thus, these findings suggest that LSD be very useful for prevention of cataract during
radiotherapy for malignant lymphoma of orbit and ocular adnexa. Furthermore, it might be possible
to reduce patient’s discomfort caused by alien substances and to make it easier to fix the device
with customized manufacturing manners.
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#xte] S eye speculumns o83t FHujgh 4
g 1A A7 & L] ap (G2 E kol FF
AYste] AT T4 vRHAIZL Aeell A X3 QA
A F97)(Dental wax injector, caulk system GC,
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(A) (B)

Fig 1. Manufacturing process of an eyeball surface of
patient. (A) Wax inserting for manufacturing a
mold of an eyeball surface, (B) Completed
eyeball surface of patient.
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& A I ke HE Ao R ¢ ING AE 1
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T @247 X3¢ o}=2E (dental resin acryl)e]
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(A) (B)

(C) (D)

Fig 2. Manufacturing process of an embossing figure of
an eyeball surface of patient. (A} Manufacturing
process of an embossing mold. (B) Plaster
Inserting into the mold, (C) Eyeball surface
corresponding to the embossing figure. (D)
Applying a separator to separate the plaster
from acrylamide.
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Fig 3. Manufacturing process of a LSD.(A) Application
of dental resin.(B) Frame setup using film.(C)
Inserting of shielding material.(D) A completed
LSD.
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Fig 4. Schematic diagram to measure dose using
Markus chamber and TLD.
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Fig 5. Measurment of dose at each depth using TLD
while changing the depth with each LSD. It
indicates 5.7% at Omm that is the depth of
cornea and 5.1% for 6mm that is the depth of
lens.
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Fig 6. Measurement of dose at each depth using Markus
chamber while changing the depth with each LSD.
5.5% for 6 mm that is the depth of lens.
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