“Journal of the Korean Society of Radiology, Volume 7, Number 1”

A Study on the Patient Exposure Doses from the Panoramic Radiography
using Dentistry

llwoo Park”, Wonkyo Jeung*, Hyungsuk Hwang*, Sunghwan Lim*, Daenam Lee*, Inchul Im", Jaeseung Lee*,

Hyonghu Park™, Byungjoon Kwak***, Yunsik Yu"

Department of Radiological Science, Dongeui University”, Department of Radiology, Bongseng Memorial Hospital™,
Department of Public Health, Daegu Hanny University™"

A7 shezhut FedolA] Ao v EAe) B A7

Abstract

This study estimate radiation biological danger factor by measuring patient's exposed dose and propose the
low way of patient's exposed dose in panoramic radiography. We seek correcting constant of OSL dosimeter
for minimize the error of exposed dose's measurement and measure the Left, Right crystalline lens, thyroid,
directly included upper, lower lips, the maxillary bone and the center of photographing that indirect included in
panoramic radiography by using the human body model standard phantom advised in ICRP. In result, the center
of photographing's level of radiation maximum value is 413.67%£6.53 nuGy and each upper, lower lips is
217.801+2.98 uGy, 215.33%£2.61 pGy. Also in panoramic radiography, indirect included Left, Right crystalline
lens's level of radiation are 30.73%2.34 uGy, 31.87+2.50 nGy, and thyroid's level of measured exposed dose
can cause effect of radiation biological and we need justifiable analysis about radiation defense rule and
substantiation advised international organization for the low way of patient's exposed dose in panoramic
radiography of dental clinic and we judge need the additional study about radiation defense organization for
protect the systematize protocol's finance and around internal organs for minimize until accepted by many
people that is technological, economical and social fact by using panoramic measurement.
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Figure 1. InLightTM OSL system. The MicroStar reader is

a compact, lightweight, portable reader. OSLDs are plastic

discs infused with crystals of Al203:C and little build-up in
device itself.
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Image
detector

Inserted
pencil ion chamber
and OSLDs

Figure 2. Geometry for OSLDs calibration. A standard panorama
exposure condition was tube voltage 71 kVp, tube current 10.5
mA, and scan time 16.6 sec. The center point inserted the pencil
ion chamber or OSLDs, respectively.
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Figure 3. Measurement method of tissue
equivalent dose (HT) in this study. (@) a standard
model of the human body (humanoid rando-man

phantom) recommended by the ICRP and the
measurement depth according to the measured
location, respectively (b) set-up for panoramic
exposure using bolus (3, 5, and 10 mm) hanging
over the OSLDs.
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Table 2. Equivalent dose of the regions where included, directly
or indirectly, from a standard panoramic exposure.

Equivalent dose

Indirectly included

Measured Directly included regions .
values regions
(uGy) Sur face H5mm HO. 07mm H3mm
C MT uL LL LEL  REL ™
Max 427 34 222 219 36 38 169
Min 406 259 213 211 28 28 156

Avg.  413.67 276.73 217.80 215.33 30.73 31.87 162.07

SO 6.53 1443 298 261 234 25 4.1

*p-value 0.018 0.039 0.011 0.010 0.007 0.009 0.014

GC; central point of panoramic scan ranges, MT; mandible tip, UL;
upper lip, LL; lower lip, LEL; left eye lens, REL; right eye lens, TH;
thyroid, SD; standard deviation.

", repeated measures analysis of variance (p < 0.05)
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