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ABSTRACT

Upper gastrointestinal series is an examination that uses X-rays. It is important to defend against exposure to
radiation during upper gastrointestinal examination because the organs, such as thyroid gland, lens, breasts, and
gonads, with relatively high biological sensitivity to radiation are distributed on the examination area. We have
made a whole body phantom that can change the depth of organs. radiation dose of eye, thyroid gland, breast and
gonads were measured by the same procedure as the actual upper gastrointestinal examination. When performed
only fluoroscopy the mean dose reduction of lens, thyroid gland, breast and gonads was 62.2%. The mean dose
reduction of lens, thyroid gland, breast and gonads was 59.0% when both fluoroscopy and spot shoot were
performed. Therefore, when performed upper gastrointestinal examination it was confirmed that shielding of the
lens, thyroid gland, breast and gonads was effective in decreasing the exposure dose. The manufactured human
phantom can be used in measuring radiation dose for deep organ because it can adjust the height corresponding

to the organs located in the human body.

Keywords: Upper Gastrointestinal Series, Exposure Dose, Shield

[. INTRODUCTION

O+

Y429 AAHUpper Gastrointestinal Series)© ™
AR A HAREA 3E Wl WA A

(Gastrointestinal Endoscopy)$} T &°] 593
23S Adstr] Qg o w F=2 o] §Ha

o2 S Ak )z A E XAS AESHE

Abol 7] ol XA 3 Fo] A7} ¥t 2000 ©]
Aoll= JEriAbde] vHEo] HA HWARARIE 9
°F15% AEo 20061 o] F+= 1 FEC] &
oF 50%° At kB AAzte
= }(Fluoroscopy) <}

o
=
FAE B ARE WAL £ A= FANNE

~

]_

oY %0 iy

lot
Jn
i
)4
o,
\
It
>
iy
>

(Fluoroscopic Guided Intervention Procedure)®] <7}
© oA Hlgo] Frbshe shitel Aelol

UM o] F AAgreR PAAS ol gkl UAE
AREE FAZY A AR Eae
Aoz gazke] 5Eo] RHSEY ol
s AARS S PR ol AR 99 o
£ 3719 NEE $eHE FFolt AF2Y
AL A, FAA, 8 A8 5 AR
Hom WA geyel JHeR o A

REL =
717k Fiel xS ool Fol7k 2Rk

A

oN 1%

=
-z
r_{
(3
do
o
BN
of
o
S~
>
rr
%
S~
>
2
g
N
N
k1
N
)
ity

oN

F7191 )b, AL,

fo X Jr ok R

* Corresponding Author: Kwon Su Chon

E-mail: kschon@cu.ac.kr

Tel: +82-53-850-2521

Address: Daegu Catholic University, 13-13 Hayang-ro, Hayang-eup, Gyeongsan-si, Gyeongsangbuk-do, Republic of Korea



Analysis of Radiation Dose for Lens, Thyroid Gland, Breast, and Gonad on Upper Gastrointestinal Series

g a2t A5 o] &8t WA Zo] ATtE =

1=
A% Fsug e

o %ol wojgl TR @ okAY Ao HAlv}
Be olgsath SAIA b P WA
=478 A8 4 Qe A7)0 ofaY Fus
et WA e F ol B& A9 QA w2
sl mArsh T

Fig. 1. Whole body phantom used in this experiment.
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Fig. 2. Acrylic tubes with various lengths.

Fig. 3. Fluoroscopy system used in this experiment.
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Fig. 4. Nanodot dosimeter attached on the acrylic tubes.
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Fig. 5. Various shielding devices.

(b)

Fig. 6. Whole body phantom with (a) and without (b)
shielding devices.

II, RESULT
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Table 1. Exposure dose of the lens, thyroid gland, breast
and gonad when only fluoroscopy performed.

No Protection Protection rate

Organs (mGy) Protection (mGy) (%)

Eyeball ~ 0.258 + 0.002 0.201 + 0.002 22.093
Thyroid  4.626 + 0.062 0.533 + 0.045 88.478
Breast 4265 + 0.753 2.617 + 0.763 38.640
Gonad 0.389 + 0.013 0.251 + 0.032 35.475

Table 2. Exposure dose of lens, thyroid, breast, and
gonads when fluoroscopic and spot shoot were performed

simultaneously.

Organs No (I;rrl (é;():tion Protection (mGy) Protec(toi/;))n rate
Eyeball 0315 + 0.015 0.216 + 0.001 31.428
Thyroid  5.025 + 0.167 0.727 + 0.133 85.532
Breast 5.928 + 2.222 3.623 + 0.344 38.883
Gonad 0.464 + 0.040 0.344 + 0.009 25.862

IV, DISCUSSION
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