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ABSTRACT

In the field of angiography and interventional radiology, it is said that the risk of radiation exposure to the eyes
is high due to the characteristics of work, but currently divided dose assessment and management are not carried
out in reality. Therefore, in this study, in order to evaluate the dose of the operator in the surgical environment
and to analyze the shields, firstly, we selected the point where the operator is mainly located, evaluated the
exposure dose of the eye after attaching the pocket dosimeter to the lateral angle point of the head and neck
phantom, and evaluate shielding effect when wearing lead glasses that is currently commercialized. Secondly, we
evaluated the tendency of the exposure dose of the eye and the shielding effect through simulation in the same
geometric structure as the actual measurement. As a result, in the case of measurement using a dosimeter, the
cumulative dose increased with the increase of the fluoroscopic time, and the tendency was different according to
the position of the operator. Simulation results show that the dose distribution of the eye lens in the mathematical
phantom is about 1.1 ~ 1.3 times higher than that of the cornea. Also, The protective effect of the lead glasses
showed a shielding effect of at least 3.7 ~ 21.4% in each eye.
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I. INTRODUCTION
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II. MATERIAL AND METHOD
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Fig. 1. The equipment of angiography and

interventional radiography.
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(a) Head & Neck phantom (b)Thorax phantom
Fig. 2. Anthropomorphic phantoms of patient and staff

(a) Head & Neck phantom, (b) Thorax phantom.
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Pocket Dosimeter
(MYDOSE mini)

Fig. 3. Diagram of eye dose assessment using pocket

dosimeter.

Table 1. Specifications of dosimeter device

Personal dosimeter

Pocket Dosimeter
(MYDOSE mini, PDM-222C-SH)
0.1 uSv/h ~ 1 Sv/h
+ 10% (10 uSv/h ~ 100 pSv/h)
+ 20% (100 mSv/h ~ 1 Sv/h)
50 keV ~ 1.5 MeV

Specifications

Measurement range

Linearity error

Energy range

Type Silicon semiconductor

Detected radiation X, v

direct-reading dosimeter,
Measurement method accumulated dose,
dose rate dosimetry
Size 31 x 13 x 140 mm
HITACHI(JAPAN)

October. 25, 2014

Manufacturer

Calibration date
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Fig. 4. Simulation model for exposure dose assessment of
eye by using Monte calro simulation (a) 2D visualization
of mathematical phantom model (b) 3D visualization of
simulating mode.
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IIl. RESULT
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Table 2. Assessment of the exposure dose to the eye
using a pocket dosimeter at A point. (unit : mSv)

Non shield Eyewear Protector

(0.07 mmPb)
Flooroscople gy Eye Lt Eye Rt Eye Lt Eye
1 min 0038  0.032 0.028 0.018
2 min 0.074  0.064 0.067 0.038
3 min 0.109  0.096 0.085 0.055
4 min 0147  0.128 0.114 0.075
5 min 0183  0.160 0.143 0.095
6 min 0220 0.195 0.172 0.114
7 min 0258 0226 0.200 0.131
8 min 0294 0258 0.230 0.150
9 min 0329 0289 0.260 0.170
10 min 0365 0321 0.287 0.188

Table 3. Assessment of the exposure dose to the eye

using a pocket dosimeter at B point. (unit: mSv)

Eyewear Protector

Non shield (0.07 mmPb)
Fluoroscopic gy Eye Lt Eye Rt Eye Lt Eye
1 min 0.010  0.125 0.005 0.049
2 min 0023 0251 0.012 0.101
3 min 0.035 0378 0.017 0.149
4 min 0.045 0501 0.024 0.199
5 min 0.058  0.626 0.029 0.249
6 min 0.070  0.755 0.035 0.297
7 min 0.082  0.880 0.042 0.348
8 min 0.093  1.007 0.048 0.401
9 min 0.104  1.130 0.053 0.452
10 min 0.117 1258 0.059 0.501
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V. CONCLUSION
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