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ABSTRACT

This study aims to analyze the secondary carcinogenesis rate caused by exposure of organs at risk of damage
using a glass dosimeter during radiosurgery in vestibular schwannoma disease. Using a pediatric phantom of
human tissue equivalent material, the volume of the tumor was set to a total of three volumes: 0.506 cm’, 1.008
em®, and 2.032 cm’, and a radiosurgery plan was established with an average dose of 18.4 + 3.4 Gy. After
mounting the human body phantom on the table of surgical equipment, glass dosimeters were placed on the right
eye, left eye, thyroid gland, thymus, right lung, and left lung to measure the exposure dose, respectively. In this
study, the incidence of secondary cancer due to exposure to damaged organs during gamma knife radiosurgery in
vestibular schwannoma disease with the largest tumor volume of 2.032 cm® was measured with a glass dosimeter.
This study studies the risk of secondary radiation exposure dose that can occur during stereotactic radiosurgery,
and it is considered that it will be used as basic data in the field of radiation damage related to the stochastic

effect of radiation in the future.
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I. INTRODUCTION
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II. MATERIAL AND METHODS
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Fig. 1. Gamma Knife ICON™ model.
(Elekta Instruments AB, Stockholm, Sweden)
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Fig. 2. Before radiosurgery, Cone Beam CT scan to
confirm positional accuracy.
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Table 1. Critical at Organs Risk Doses (unit: Gy)
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Organs at risk Target Volume (2.032 cm3)

Brain stem 2.0

Cochlea 10.7

Spinal cord 0.1

Thymus gland 0.4
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II. RESULT

Table 2. Measured dose to Organ at risk doses
(unit: mGy)

Target Volume (cm3)
Normal

Organs

0.506cm’ 1.008cm’ 2.032cm’

Right Eye 88.6+ 0.53 99.0 £ 0.63 110.4 + 0.79

Left Eye 61.7 £ 0.5 96.7 + 0.19 100.2 + 1.04

Thyroid gland 6.1 + 0.03 10.2 £ 0.04 12.6 = 0.05

Thymus gland 2.5 + 0.01 3.7 £ 0.01 53 + 0.01

Right Lung 1.6 + 0.01 2.6 = 0.01 34 = 0.03

Left Lung 1.2 = 0.00 2.6 £ 0.01 33 £ 0.02
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Sp = Ds x Wp x C (1)

Sp : Secondary carcinogenesis probability
Ds : Secondary exposure dose
Wr : Tissue Weighting Factor

C : Nominal Risk Coefficient (0.057 /Sv)

= {(Thyroid Ds x Thyroid Wr) + (Thymus Ds x
Thymus Wr) + (Both lung Ds x Lung Wp)} x C  (2)

Sp : Secondary carcinogenesis probability

Thyroid Ds : Thyroid gland Absorbed Dose
Thyroid Wy : Thyroid gland Weighting Factor
Thymus Ds : Thymus gland Absorbed Dose
Thymus Wr : Thymus gland Weighting Factor
Both lung Ds : Right & Left Absorbed Dose
Lung Wr : Lung Weighting Factor

C : Nominal Risk Coefficient (0.057 /Sv)
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Table 3. Secondary carcinogenesis probability (unit: Gy)

(Tumor volume 2.032 cm3)

Calculation Value

Thyroid gland Ds x Thyroid gland WT

4
0.01265 x 0.04 5.06 x 10 A

Thymus gland Ds x Thymus gland WT

4
0.0053 x 0.12 636 < 10 B

Both lung Ds x Lung WT

4
(0.00342 + 0.00333) x 0.12 8.10 10 ¢

Nominal risk coefficient
0.057 / Sv 0.057

(A+B+C) x 0.057

9 © 1.11 per
.11 x 107

10,000 people
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IV. DISCUSSION
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V. CONCLUSION
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