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Table 1. Mean radiation exposure time(sec) and current(mA) for each operations.

Operation No. Mean Mean Total Subset for

time current exposure alpha=.05"
(second) (mA) (mA X s)

hand 3 51.5 + 33.1 0.7+0.2 36.1430.1 1t

ankle 4 35.0 + 31.8 14+03 49.0+23.0 1t

elbow 3 62.5 + 389 1.340.0 81.9+14.2 1 2

knee ! 1 14.0 1.6 22.4

tibia(nail) 3 168.0 + 33.4 21403 352.8+45.6 2 3

ferur(CHS) 5 121.0 + 59.9 2.8+0.5 338.8+65.4 1 2

femur(plate) 4 38.0 + 36.7 26+0.3 98.2+33.0 1 2

femur(nail) 9 191.9 + 91.1 2.6+0.3 496.6+96.9 3t

hip(arthroplasty) 14 442 + 415 2.9+0.1 127.9+87.4 1 2

c-spine 2 8.0 + 6.4 12402 9.6+ 7.8 1t

1-spine 18 289 + 31.4 3.3+0.6 95.4+38.1 1 2

total 66

* One way ANOVA with postHoc tests(Tukey B) in homogeneous subsets(1,2,3, p=0.000)
¥ Knee operation is excluded in postHoc test because the group size is too small.

# Statistically significant group( by one way ANOVA tests)



FYARE 2@ T YPENA AR HYY - 795

HmEs g5 £32 F4 A /HAHLEH
o] At

TE FZANAH HAAE 27t Arp} arAdo
EHE QA 98 B1E e
236,7.8,13,14,16,17,18,19) Hynes S70] obA g 7| 23)= &
A e 7 HEE 2Y A A v
Levin®, Muller'”, Riley'® 5-& 43 9|38 $29] A}
S5 AL N A AT E T By
st3dch

B AFAME 3hg 7
Faih ALZ2F, AFIAL HTEAL v 79
AL BFo A A g3 428 kA 71 ¢ A(KINS)
ICRP(International Commission on Radiological
Protection)el] A4 A A 3+ 715 2] Q1 12.5mSv/3mool] 1] X]
A B3tk 53] et Az4E ALSE o
7] ol EAEE AA AL o & o) F A
0.5mSvBmo($-FZH € 030mSv, &2 3 T7] Zo
1.34mSv, A X ZH H 035mSvE A7F Ak
2mSviyr7t EThE o ¥ty £eht A1z A
M ERE FAE Bol A & 717H5 ek WAL A}
AN 3} AL AIA SR 8 X o FANE £ F
ol FAY AFTF T EF L 007Tmm N FF
FOo2 F2 IFY Elens)dll 3 Gtz FAH R o),
AR Imm AFFFo2 22 24, 2837, 3
B Tl HF3te FFANE BF 7)1FX o D3R
Zae A=At o d ¥ F N FA(TLD)E A
WA EH AT, MY Ed) HH9)
H AE FEddM FRFAZE AHE3 g9

T Feol BF FYQddd g8 A=Ak A
sl A SR E o B, AAZ ol FH e
¥ Zo] o] Fo}ZIthy QAR T}

Zt R SR E AR ZA S AR ZHe)
U oA A EF A FHAFTHE DAL B F
FFEAZ17F 2AHF ZA st 2 3HE A Fcurrent)ol]
vl 3| 8te] F71eHE 2 (Figurel ), T XA B HEMF
ol ¥ 81 g 2HE Zoltt wphA F 3
) Fevitt 2AME & #F2 3 S ok gl
AW EE 78l & AFodAM e 224,53
24, 33T i FedAe FosA 2
4, HE 2 353 AdedAe FolsA 52
FE AArHTable ). TF-9} SHHANM & =

A

A E7] A &FdFo

—

= r‘o

}

morT o

AbgEE Bojs AL o) 290 FBFA7} o] A
Y WA & AFt AL =) Boln), AR
M ZAMAZEo] 2453 #7) WEOCE Bt
Giachino9} Chengol|® 2]31®, A3 = WAL 9] o
< VIR I FEXNY FH4L 2 QA FEHY
AL P L. B8, 2R M2 BA= YA
ZAIFE AR AEH GA nnj@d Ao 2 Boln
mEkA v R ohAE Ao 2 AztE ek o 5
o) S5 AYE s ZAM 22 5= AF 9 A
Zro] B Y538 HAM ZA o] AR, 71&9)
WIALE ZAMS QI3 R EE 28 O 5 & 2
&3 Ao ZALEE Fol 1A 31 8 3l
o] Fol AU EUelA SAHE AN ) B 3
B 12208 9: 28 13 ~ 886:2)9) uh Muller 5199
BN E B 468, Coetzee £V9) B 7o M= o
4% 4522 o AUk o] 5 o)A ZAN T
o] AR dUAL A AN AF 9 93t 3
L7} o] X WAL B2 o8]
o] 4 © HHE g FHsA 57 gFolgy
At e, £4900A S48 YL AF9
c AIZFED FATE 9O F 3PT £YE
SUE AR 2o Fodta ZAA S &
4 5 AATGL AR H T FE A A A T 7
W59 £ 4L o] ] Giannoudis £} Lewall 50
o]} FZ = o $E 3 A WAL & 0] 7] 98 Xeray
tube 7153 Al AA Halsly $& hER
o] QH&of| A O B kg ZAVBIEE B WY So)
AL YT £ Hme AL FHE S| AN S
2% PFEA 7Y AHLo] AR HY P,

A v ZAFe #A A Mehlmanz}
Dipasquale= 70cmo] W ol A} 9} 91.4cme) 2] Ao
A 2= A HELA T E Ao UL R
892, Coetzee 5 1.5mo| A} Boj ) H mZ %
o] 88% 2T FAYAR. B AFME 5
Zag2 At 2o Ao wel F43) F 48l Im
oj ol M WP g £+ W EHFE eRl ATk
HEAFL E5 AHEHE AF9E vd e e
FF£2(0.7mA), 4A(1.4mA), 7 Z(2.1mA), thH &
29mA), §FHFW(33mA), FF FA@6mA)Y &
L2 HIHAFE uHA SIS B £ AuY
(Figure 1.).



796 « GRFWRYN /148 Al43

> 200.0p

ms

100,004

Aelo} B EA%e AA ¢ B FHAHELNFS
ZAerEtE ZAPA YA Im o)) AR E KA
RT TFZANY vb3 3o ALe) A 2ol ] (lead
apron)e] A}&o] HIEA] BRI T & F glon,
£33 F FFFEAINE ALY o FEAY AR
$o A% 7HFA ZAPISZRE Im o]} AE
FE Qo) 7P EF o T kA S w0l &
% 9l

B Ao e A7 A3 hE HEN T
ZAS QAT AY 9 FHe)e] 2o thE v EN P
& 2435A 28§47 AUk B7He(lead apron)
SE AT F gE AT £R) BF e
2 B & g, 7ol tha] Mullers
o 23 4] glol 10007] ] N2 FEA AUE S
Al 8 8 Iz ICRP 7] 2] (300mSv/yn) ¢ 13%0l] & 743}t
™ H 7 A PAS Tk F 3198 v, o2 Ry S|
NE FJZ2L Zolgl: o] Q3 y F38g
o1, g 7 o) ) Z o) ) Goldstone 52 443
o FEd M R L-EE 25 Ry E, 1
FX] 7} 48 ~ 2329uSvE ICRP7] & 2 (500mSv/yr)ol &
o X)) E51A 9 YA k&AM ELTL 7}
33 ook rky AP LY, U2 RIER

dist : from x-ray g tion tube(m)

ma :cur_nnt(mA)

mav: Xp dose(mSv)
Dot/Lines show Means

Fig 1. Correlation between distance, current and
radiation exposure doses.
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Radiation Exposure from Fluoroscopy during Orthopaedic
Surgical Procedures

Su-Young Bae, M.D., Jong-Oh Kim, M.D,, Jae-Doo Yoo, MD.,
Seong-Yong Yoon, M.D., Jin-Won Jang, M.D.,

Department of Orthopedic Surgery, College of Medicine,
Ewha Womans University, Seoul, Korea

Purpose : The aim of this study was to evaluate the radiation dose administered in
orthopaedic operative procedures and to determine whether all operation room
personnel must use the lead protector.

Materials and Methods : From March 2001 to May 2001, sixty six orthopaedic
operations were done with fluoroscopic intensifier(Series 9600TM, OEC Medical
Systems Inc.). The accumulative exposure doses of operator, 1st assist, scrub nurse,
circulating nurse and anesthesiologist were assessed by TLD(Thermoluminescence
dosimeter) and compared with the dose limit set by the KINS(Korea Institute of
Nuclear Safety). The exposure times and doses were evaluated in each cases and
analysed according to the each procedure. The exposure doses were assessed by the
distance(0Om, 0.5m, 1m, 2m) from the fluoroscopic generator.

Results : Accumulative exposure doses(3months) were checked 1.37mSv in
operator, 1.73mSv in 1st assist, 0.17mSv in scrub nurse, 1.01mSv in circulating nurse,
0.01mSv in anesthegiologist and all doses were lower than dose limit set by the
KINS(12.5mS8v). Low exposure was checked in procedure of hand, ankle, cervical
spine but high exposure was checked in IM nailing of femur(one way Anova with
postHoc test, p<0.05). The exposure doses were decreased with the distance and
exposure dose out of 1m was minimal.

Conclusion : Radiation is higher in IM nailing procedure but the total accumulative
doses were safe especially in personnel who can fall apart from the operation field
more than 1m. So, we conclude that the lead protector is not essential to the all
operation room personnel.

Key Words : Radiation exposure, Fluoroscopy(C-arm), Orthopaedic operative
procedures
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