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Study on the Effectiveness of Radiological Technologist’s Thyroid Shielding in
Pediatric Paranasal Sinus X-ray Examination
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Abstract During paranasal sinus X-ray examinations in children, the radiological technologist’s thyroid shield is often not
implemented to shorten the examination time, This study measured the radiation exposure before and after the im-
plementation of thyroid shielding by analyzing the difference in radiation exposure, the radiological technologist's could
receive depending on the actual thyroid shielding. In the left TLD, when thyroid shielding was not performed(N), the ra-
diation exposure dose(mSv) was 2.869 for the depth dose[Hp(10)] and 2.886 for the surface doselH(3)], and when thyroid
shielding was performed(Y), the Hp(10) was 0.033 and the H(3) was 0.034. In the right TLD, when thyroid shielding
was not performed(N), the radiation exposure dose was 3,149 for Hp(10) and 3,137 for H(3), and when thyroid shielding
was performed, the Hp(10) of (Y) was 0,013 and the H(3) was 0,015, The differences in the overall exposure dose
measurement values are all statistically significant (p<0.05). The difference in radiation dose between when thyroid shield-
ing was not performed and when thyroid shielding was performed was more than 99.2% in both cases, indicating a high
radiation shielding rate,

Key Words : Paranasal sinus X-ray, Thyroid shield, Radiation exposure dose, Water's view, ICRP
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S} Q= A1gol), ot IS ofaupALe] that %l4lo]
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Phantom2 &40 24] 57Hd=ke Fai=ko= dilst
= ol ARl 2AVISAIE i AR e
A teZo] WS 4= Q= P TS AlE 5% — 4%= 3
2SI S]. A AR ool XA AR Hle FoflA
54 ofsle] Huls WML FAR: diE AARiet BEXTE
HEEA] oflolE B RlaEofof St Ak 1o 4]
A 2k o] ujie] Tube 717k o] Gl A B
BAR= TP A3l(Thyroid Shield) 5 ¥AH WEE 2 A
Fsfofof et & Atollrt= A ofzlo] FHlE(Paranasal
Sinus) A4 GALA FARRR] VA A - - Fof wt
A =EE 4 = WA gZAIFKRadiation Exposure
Dose)& S7gsto] 7 2| AlRY A - 5 WA w405
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1. ZH|

£ A= 54| offlolE 7Py WE(ATOM® Dosimetry
Phantom, Model 705—d, CIRS, Norfolk, Va, US)-S A3}
Fals AR A AARPF P41 21 (Thyroid Protector, Lite
Tech, Inc. Protection at 100 kV, 0.5 mmPb) - - Fof| &
AP TS 27gajo] vlsie), AL ke Digital
Radiography X—ray System(Innovision — Sh 3D; DK
Healthcare Company, Korea)2 ARE51.00 H|2] ARk
& 7Pg73R ) (Indirect Conversion; Amorphous Silicon
Cesium Iodide Digital X—ray Flat Panel Detector) AR =L
71 17 x 17 inch(43 X 43 cm), 84 4= 3,072 x 3,072,
Tube 23047} 0.5 mm/Al, ZARE12 X 12 inch, S= 4.0
Lp/mm, 2k 7F4 140 p, A7 12:1, 24 571 0.6/1.2
mm 8% FEARE gule] E2iRk WHU(Tube Voltage,
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Fig. 1. (a) ATOM Dosimetry Phantom (5-year old) (b) TLD (Film Badge) (c) Multi-Function Tester

Kilovoltage Peak; kVp), d5aHTube Current X Time
Product, Milliamperage Second; mAs)d} 54 ojgo] 2
H(Height 110 cm, Weight 19 kg, Dimension 14 x 17 cm?)€]
WA WA mZARE SAs] flste] HQIuEAEA
(TLD, Panasonic UD—802AT)2} Multi—Function Tester
(Unfors RaySafe—Xi & R/F Detector, Billdal, Sweden)S
ARG,

2. 4t

re
s

= AR ofglo] HulE oM AL F Water's
view ZAF WAL U AAR] flRlet HES HRIE I
ZJAIFTE TLD $12hk= AA| HARE] P34 1z]9t FdstA|

QA mF o] TP F - 9S50l 212 17 Falste] AlRARE
(mSv) T F2AEHmSv)S 245190t AAF 272 70 kVp,
320 mA, 62 msec (20 mAs), SID 75 cm® 443151l Hg:
2 A S ARSI ook wieh AlYgS whE R

3lo] sl E o]glo|HY HH)E dlAM AL AL o)

et 6%, A Bt 12012 & Aokl ofet FUsHAl 0

9 51 AP T2k Pgele] 2H1208), % 240819) W
IS 18 A0 wmEAA APS sl

L7FRA| olE7] Lfsf
Unfors AHFESH71E A]%a}oq J—]'X‘_ oHkVp) T} A==
=& 3 Z=I SPSS
20.0 (Statistical Package e Social Sciences, IBM
Corporation) ] Lulz] Exi 4(0ne—way ANOVA)S &
slo] H] =2 ghel HeE BA ] ES IS Bk £o7 | A PATS IR B
ago] Tsto] AR A A & - 70| 2o S Bt
ul' S thg-3 = t A (Paired t—test)S 5310 EA12] vl
5 Aldelg o, o4l 95%Ss 71EC &2 p—value 0,05
Hgk uf §elek RO BASHECHp0.05).

(a)

Fig. 2, (@) Measurement of thyroid radiation dose in human model (without thyroid radiation shielding) (b) Measurement of thyroid
radiation dose in human model (including thyroid radiation shielding)

(b)
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Fig. 3. () Measurement of thyroid radiation dose in human model (without thyroid radiation shielding) (b) Measurement of thyroid
radiation dose in human model (including thyroid radiation shielding)

. & 1t HE AlEH] ok W(N)Q] #EARHmSY)S AbAlek

3.149, ¥4l 31378 Uehgtom, I AHE AR

A9 29 =74 2k 70 kVp, 20 mAsE A7eE AR m|(Y) 2] ARAEES 0,018, E2AS 0,012 YeR} o] &

=Zo] BA(AVG)S TS 69,340 kVp, BARF 18570 & AAIR Alok= 98.82%, FSAIR Alok= 99.53%% e}

mAsE UERgen BE2HAKSD)E 2427} 0.850, 0.796%2 = Ugleh AR Bl m)E e mSy) 247 Xjol=

HE|oir}, B4 AF), BHLGS p=0.265, WHRZL p=0.111  FAXCE {7 o)z} QIAtHpd0.05). 4 A Al

2 Ueh} AAHOR kVp, mAs 28 27 ke SAKor SRR A9kS wiel AR AullE Alighe wie] A i
frofet Aot gliz 08 UERdTh(p(0.05). Al ol o BE 089 ojAFe] Aol5 M,

olglo] Hu|E oA ZA} A] AR HES: 2= Q1= 71A)

A S E gl thslel 1A AE Alst) SRS uiek

Aole AR dhe B 25N St A, V. 1 &t
TLDoflA 4 AHE A3sHA] ks wi(N) 9] oAl
(mSv)> AHFAIF 2,869, JZH% 2.88602 LfERgoH, ICRP 7}o|=afelofl = upabal 2 EARRRe] <7k BhabAl
WA AHE Al T(Y)+= AR 0,033, 54 TEZ SAMATES 20 mSv/year2 Al UAISE ofA]
2 0.034% YeR} o] 59 APAlEF ]—OI% 98.72%, F54 FAA= 2 mSv/year ©J8), 1 99 Uwt YA EL AT
F Aol 99.57%5 UERNSITE 92 TLDOIA A 2 1 mSv/year® ARSIACH, ARHEE WA 219] B4R}
Table 1, Output (Tube Voltage, Tube Current) measurement statistical results of X-ray equipment
, Left Thyroid Left Thyroid Right Thyroid Right Thyroid
Vi | AV D F
artable Shield(N) Shield(y) ShieldN) Shield(y) G S pralue
kvp 69.215 69.239 69.258 69.290 69.340 0.850 1.326 0.265
mAs 18.761 18.629 18.683 18.493 18.570 0.796 2,018 0.111
Table 2, Analysis of radiation exposure dose measured without and with thyroid shield
. Left Thyroid Left Thyroid Right Thyroid Right Thyroid
Vi ! t | t
ariable Shield(N) Shield(Y) preLe Shield(N) Shield(Y) prvale
Depth dose 2.869 0.033 394,783 0.000 3.149 0.013 373516 0.000
(mSv)
Surler;esvc)iose 2.886 0.034 408.254 0.000 3,137 0.015 39.124 0.000
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Fig. 4. (a) Measured TLD depth radiation exposure dose according to the presence or absence of thyroid radiation shielding
(b) Measured TLD surface radiation exposure dose according to the presence or absence of thyroid radiation shielding

Table 3, Recommendations Radiation Exposure Dose of ICRP 60[4]

Dose limit

Application

Occupational

Public

Effective dose

20 mSv per year, averaged over defined

1 mSv in a year

periods of 5 years

Annual equivalent dose in the lens of the eye 150 mSv
The skin 500 mSv 50 mSv
The hands and feet 500 mSv
Lower abdominal surface of pregnant women 2 mSv
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