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A Study on the Indirect Radiation Exposure of the Medical Personnel Who is
Responsible for Patient Safety in CT Examination

Choi Min-Hyeok-Jang Ji-Sung-Lee Ki-Baek

Department of Radiology, Seoul Asan Medical Center

Abstract A medical personnel could be placed beside a patient together in CT room to do Ambu-bag for a seriously ill
patients or emergency patient, At this time, the medical personnel can be exposed indirect radiation unnecessarily. In this
case, it is necessary to recognize indirect radiation dose levels and methods to reduce them using actual clinical CT pro-
tocols such as Chest, Abdomen, and Brain CT. We researched surface radiation dose with or without radiation protectors
such as apron and goggles according to different distances far from gantry using two different CT scanners (Fixed MDCT
and mobile CT). As a result, for Chest, Abdomen, and Brain CT with Fixed MDCT, indirect radiation dose on thorax por-
tion were 0,047, 0.089, 0.034 mSv without apron. Also, those with apron were 0,007, 0.012, 0.006 mSv. In case of mo-
bile CT, it was 0.014 mSv without apron and 0,005 mSv with apron. By using protectors and increasing the distance, we
could reduce it to 97%, Systematic management is necessary based on the measured data in order to minimize radiation
damage due to indirect exposure dose,

Key Words : Medical Personnel, Indirect Radiation Exposure Dose, Radiation Protector, Surface Effective Dose, Fixed CT,
Mobile CT

B Bl ol2el, 1 AR T, WA ol

Kl

< fFradd, 48 CT, ofgd CT

3

)

| M 2 o] Z7k5haL QUTH4,51. ol2Ft AolA] 3R] QLA o]
S olRel E uMAE B4 o] SiFIshEA B}
1970t QAko] A8 AABEEA Computed  BUE L s17U 27} 559] Qs BEBA 5] A4 A

Tomography, CT)AAR= H|R<GA 0|1 A} ZﬂLHE 1] o= 9]&Z2lo) 93t AMBU(Artificial Manual Breathing
¥F XA ZARRT SRstEo R Aol glol R AEE  Unit) baggingo] ARE/1E SHEHG), of Ao elmele
o4 3ol 1 §}9.57} Hd 2A S7k=a deH1-31. % et 2AE o] YREHA =i, CT HER L} 7H7ke: $1A]
3], sEEAU FSEAY] el e 4145 defdt off A ol HAF Al Al ol &7k 21 AR 1] S
FdoH, s T ﬂx}—J =4 9 /‘PEH% et=d= mf 7. &, A=)E2 o150 gl WA vlEH Ao
o Ggolo] ST SEAGAY OTHAL A% BRG] 248 Z7lke CTAA 7ok AFgstol 7 1A

Corresponding author: Ki—Baek Lee, Department of Radiology and Research Institute of Radiology, University of Ulsan College of Medicine,
Asan Medical Center, 88, Olympic—ro 43—gil, Songpa—gu, Seoul, Republic of Korea, 05505 / Tel: +82-2-3010—4320
/ E—mail: beall34@naver,.com

Received 24 March 2019; Revised 06 April 2019; Accepted 23 April 2019

Copyright (©2019 by The Korean Journal of Radiological Science and Technology

b 7)e38 20199 Al429 A2E 105



2R - A4 -0l 7]

zh
_z'c'
=2

<
zé
Ryl

-0 -5
MM
| | | |

=1
<

25 =30
M
)

=

-2.5M= 032 015 .002 001 025 079 058 .042 031 .024

-Z0M=— 021 059 047 125 127 076 050 035 026

-1.5Md 239 175 437 504 192 093 054 036 025

Y Aods

-10M— 096 212 .8 s [380= =288 — 207 ~08g =038 — Dz9— — -
)

-1.5M=— 089 165 446

0= 072 06w .0¢¢

X Axis

(a) horizontal view profile

Fig. 1. Radiation dose map in CT room
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Fig. 2, Portable CT which is used in operating room
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(a) Apron
Fig. 4. Protective Units

(b) Goggles
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Table 1, Acquisition parameters of Chest, Abdomen, Brain CT protocol with fixed MDCT

Chest Abdomen Brain
Scan type Helical Helical Helical
kvp 120 120 120
mAs 100 150 320
Pitch 1 1 1
Rotation time(sec) 0.5 0.5 2
Beam collimation 128 = 0.6 128 + 0.6 128 = 0.6

Table 2, Acquisition parameters of Brain protocol with mobile CT

Brain
Scan type Helical
kVp 120
mAs 149
Pitch 1
Rotation time(sec) 2
Beam collimation « 1.25

(a) Chest
Fig. 5. The range of various examinations

(b) Abdomen

(¢) Brain (d) Brain (mobile)
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(a) breast position without apron (A-@),
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Fig. 7. Specific location of pocket dosimeter position in the phantom

(b) breast position with

(c) eyeball position
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Table 3, The measurements of superficial effective dose in fixed MDCT
100cm 150cm 200cm
With or Without (DDose @Dose 0se
Before wear After wear ) Before wear After wear ) Before wear After wear @D )
protector (S mSY) reduction (V) V) reduction (V) V) reduction
rate(%) rate(%) rate(%)
- Breast  0,047%0,005 0.007£0.0007 86 0.018%0.002 0.003%0.0003 84 0.008%0,003 0,001%0,0003 88
nest
Eyeball 0.031%0.009 0.019%0.011 39 0.01740,007 0.011%0,003 36 0.008%0,003 0,005%0,001 38
Abd Breast  0,089%0,002 0,012+0,001 87 0.0371+0,004 0,005+0,0007 87 0.019%0,002 0,003%0,0002 85
omen
Eyeball 0.06310.014 0.033%0.002 47 0.031£0.001 0.017%0.001 46 0.019£0.001 0.011£0.0009 43
Brai Breast  0.034%+0.005 0.00630,002 83 0.018%0.001 0.003%0.0003 83 0.011£0.001 0.001£0.0003 91
rain
Eyeball 0.02920.004 0.022%+0.003 25 0.018%£0.001  0.01%0.001 45 0.011£0.0009 0.005%0.0008 55
0.1
0.03 « 0.089
0.08
0.0 0.063
Dose ne
imGy)
0.03
0.02 0.019
0.01 0.011
- 0.003
100 cm 200 cm 300 cm

—Group A-a

Group A-b

e GEOUP B e (Group

Fig. 8. Graphs of superficial effective dose in Abdomen using fixed MDCT
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Table 4, The measurements of superficial effective dose of Portable CT

100cm 200cm 300cm
With or Without
Before wear After wear Before wear After wear Before wear
protector After wear (mSv)
(mSv) (mSv) (mSv) (mSv) (mSv)
s Breast 0.014%0.0008 0.005+0.0001 0.003%0.0001 0.00050.0001 0.00120.0001 <000
rain <0.001
Eyeball 0.013%0.0030 0.001£0,0001 0.00320.0002 0.0020,0001 0.001£0,0001
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