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A Study on the Safety of Electromagnetic Wave of Medical

Imaging System
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Abstract

This study was done to provide basic data on the safety of professionals in medical imaging system by
measuring the electromagnetic waves generated in the medical imaging system being used in medical
organization. The studied medical imaging systems were general X-ray system, computed tomography(CT),
ultrasonographic(USG) system, magnetic resonance imaging(MRI), PET-CT and fluoroscopic(R/F) system, and
through these devices, electric field and magnetic field were measured and analyzed. As a result of the
analysis, the measured values classified by the medical organizations were not much significant, but in the
measurement by the medical imaging systems, there were high hazard elements in the sequential order of
electric field PET-CT(17.7£22.9)v/m, CT(10.3+t87)v/m, general X-ray system(8.8+8.8)v/m, magnetic field general
X-ray system(5.06+8.26)mG, CT(2.71+453)mG and PET-CT(0.74+0.34)mG, the systems that adopted X-ray as
main ray source, and the more aged the medical imaging systems, the greater the effects of electro—magnetic
waves(10.6£15.93v/m for 5 years or more, 6.144+5.60v/m for 5 years or less). The effects of electromagnetic
waves on medical imaging systems or facilities were not much when the notification of ministry of knowledge
economy 1s considered, but in the overall perspective considering all the equipments and facility of the medical
organization, such effects were significant. It is determined that sustainable safety managements of electric field
and magnetic field nust be dore during process from medical imaging system installation to maintenance to rule out such factors.
Keywords : medical imaging system, electric field, magnetic field, electromagnetic field
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Aol yebhstth R o7 MRIZF &4 9 A e AAEA 7 (model © ME3030B, 5¢), &
Uth= AHI<GE 1>7F AEH3]L oleF o] AAfuh= ¢ 717 S74WHS1 1~20000V/ml, 2717 ®91= 0.01~20imGl
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W o gAE vhE] 9 ZEARE duat A4 (ver 140) Z2I18S o] 83t HESAAwHel wl
S FHEY H2~E(Mann Whitney test) 221815tk p 7ol
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& TR R FEAE Eote] XA, Coputed AAkE 42453 4 SAska 7|, gapPdud, A

Tormography(CT), Z=2319 7 (USQ), Megnetic Resonance A SA71He] Hed FIALEYIzRE R B3 Ax)
ImagingMMRI), PET-CT, FAIFSAA(R/F)E W’ =
o= 2010d 8¥Tel AH Wit dAgE A4
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2.2 30 N dmr)ee] 671N B A7) SA% S

Aar 7he] =2RI(3500 V/m)S WSkl isith A7+

2 oATe S N UEgHYd g9 omT|HelA o= CT7} 148 v/m = 7V =4 vehdar, PET-CT,
GAro)slal kg o g ALg F9 B GAIAE B ARX -], USG, Z18]ar MRI®} Fluoroscopy(R/F)
Falel AuX-A74=] Computed Tomography(CT), % 7} 242y 36, 32, 22 183l 20 o2 e =4An
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A Vel CT, Fluoroscopy(R/F), MRI, Z#]al ¥
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31, C713ell A= PET-CT7} 474 v/m
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Wi, CT, USG, MR, Fluoroscopy(R/F) 18]3 PET-
CT 7} Z2F 918 257, 1.93, 1.25 1831 088 <=2

= .
o =AQANE

=
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USG 18|31 IWEX-AA=] 7} 242} 044, 032, 0.28,

026 1831 024 +o2

vt C 7]#oA+= PET-

CT7} 08 mGZ 7 =k31, USG, MRI, CT, ¥qt
X-A7#=] 2223 Fluoroscopy(R/F) 7} 22+ 0.73, 051,

0.31, 029 18]aL 013 o=
CT 7F 1.4 mG= 7V
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J(USG) w08 ve ZAANE

<E 2> 7] HAApdnlel wE A7) 5449
@] v/m

7] & X-ray CT USG MRI PET-CT | Fluoroscopy(R/F)

A 32+13 148 + 92 22 08 20 £ 00 36 36 20 £ 07

B 20 £ 00 180 = 4.7 182 + 66 34 £ 31 20 £ 00 58 £ 05

C 108 + 1.6 20 £ 00 20 £ 00 20 £ 00 474 + 129 34 £ 06

D 190 = 115 6.2 £ 6.6 20 £ 00 106 = 11.7 - -
Total 88 £ &8 103 £ 87 6.1 £ 78 45 + 6.7 177 £ 229 37+ 17

Note-. Data are expressed as mean with standard deviation, and PET-CT and Fluoroscopy were not installed in D
institution. W7ol =gkl AFAAFAR 1A] A2006-655(06.7.4) TAZ1AR7E75F; AT, 20049 29 AAICNIRP
7% 8345 35KkV/m)=3500(V/m) AHl; 83.3(uT)= 833(mQ)
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<3E 3> Zp 71 APl mE A1 SAEd

@9 - mG
712 X-ray CT USG MRI PET-CT Fluoroscopy(R/F)
A 19.0 = 0.00 9.18 + 5.22 257 + 0.8 193 £ 0.08 088 + 0.13 1.25 £ 015
B 024 + 0.4 032 + 0.26 0.26 = 0.03 044 + 0.03 049 + 0.14 0.28 + 0.01
C 029 £ 0.0b 031 £ 0.01 073 £ 0.13 051 £ 0.06 086 £ 0.50 013 £ 0.4
D 0.70 = 0.06 104 £ 04 042 + 0.02 053 + 0.3b - -
Total 506 + 826 271 £ 453 099 + 1.03 085 £ 0.66 074 £ 0.4 05 + 052

Note-. Data are expressed as mean with standard deviation, and PET-CT and Fluoroscopy were not installed in D institution.

<E 4> AA AT AR Bt A7) A71de] Bl
B X-ray CT USsG MRI PET-CT | Fluoroscopy(R/F)
2717 (v/m) 88 * 88 103 + 87+ 6.1 = 7.8 45 + 6.7* 177 + 229 3.7 + 1.7
717 (mG) | 5.06 + 826 2771 £ 453 | 099 + 1.03% | 0.85 + 0667 | 0.74 + 0.4 056 + 0.52F

Note-. Data are expressed as mean with standard deviation, and PET-CT and Fluoroscopy were not installed in one
institution. * ; Data were statistically significant difference compared with PET-CT. T ; Data were statistically
significant difference compared with X-ray.



0 EGFIAY AA o) HEAT

AFE-NIL4RF-AdAF

3.3

[e]
CT7V 177 v/m = 7V =2 SAEINE B3, CT,
AX-A4=x], USG, MRI 28] Fluoroscopy 7} 2t
7+ 10.3, 88, 6.1, 45 18|31 37 o7 Ygkor 2]
FolAE dIX-AA7F 506mG 2 7P E=9kor,
CT, USG, MRI, PET-CT =#&]a. Fluoroscopy(R/F)
7} 247y 271, 099, 085, 0.74 183 056 o= v
ANE AT 4.
71740l PET-CT SA4#4S 7w o® Xrayeh=
AL freldo] §ldAITHp=0.271), USG, MRI 1%
Fluoroscopy(R/F)¢} SAIH o2 f2l3tA PET-CT
| =2 23E BATHP<0.05).
271 AEX-A831] S8%s 7o s CT
= AR ool AN, USG, MRI, PET-
CT 18]aL Fluoroscopy(R/F)eb= SAI4Q1 fefst =}
olE HATHp<0.05).

AN
o

=

Rl oft

N

s

3.4 AR AF87170) wE 71T A1 Hla

4N 77T 219 A F 5 o) ARE A=
1370 Aol 51 3 AR Ax= 871 Aol
A AX7F 106 v/m & 54

©1(p=0916), A7 GANNE 51 23} A}
20 ANE nAAD EAA felHe

AATHL48 vs. 2.85, p=0.804).

<GE 5> A ARS7IREel whE A1 A1 Hal

Used
: A7 717
duration| N P-value P-value
(v/m) (mQ)
(year)
+ +
-5 13 6.14 1.48
5.60 242
0.916 0.804
o5 8 106 + 28 *
1593 6.53
830 + 193 +
Total 21
© 1058 496

Note-. Data are expressed as mean with standard
deviation, and analyzed by the Mann Whitney test.
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