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Abstract

Objectives: In this review, the dual legal framework govering the radiographic practicum in Korean dental hygiene education is
analyzed, a quantitative safety range is derived for intersubject practice, and policy directions are proposed. Methods: A critical
narrative review was performed by integrating an analysis of Korean statutes, the International Commission on Radiological
Protection (ICRP) dosimetric framework, the 2024 Korea Disease Control and Prevention Agency (KDCA) diagnostic reference
level guidelines, and international comparisons. Results: Student radiography of human subjects is restricted, not by an explicit
statute, but by an administrative interpretation combining the Medical Service Technologists Act and the Nuclear Safety Act. The
2024 Enforcement Rule Appendix 1 widens this regulatory gap by phasing in a mandatory clinical practicum, while practical
restrictions on student radiography remain unchanged. Using published dose-area product-to-effective-dose conversion
coefficients with the 2024 KDCA diagnostic reference levels, the estimated effective dose for one adult mandibular molar
periapical exposure was 3-6 uSv; within an operational reference level of 100 uSv/year (10% of the public limit), approximately
20 exposures per student per year fall within a quantitatively reviewable range. Mannequin and virtual reality simulators retain
inherent limitations that intersubject practice may complement. Conclusions: Within the conservative operational benchmark
proposed here, quantitative guidelines permitting controlled intersubject practice may support the minimum clinical competency
of new dental hygienists, informing future discussion on statutory amendments and curricular integration.

Keywords: Dental education, Dental hygienists, Dental radiography, Radiation dosage, Radiation protection
FRO{: K|, X| 22| AL, X|DHUARIES, AR, AR S

Received May 26,2026 Revised June 20,2026 Accepted August 09, 2026
Copyright © 2026 by Journal of Korean Society of Dental Hygiene. This is an Open Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License(http://creativecommons.org/licenses/by-nc/4.0).


https://orcid.org/0000-0001-5909-5743
https://orcid.org/0000-0001-5909-5743

14 - J Korean Soc Dent Hyg 2026;26(4):413-25

ME

|} AR 22 x| ok Rihe] A B2 Srtoloi{12]. [o]&7]|ALGoll TRt &) Al EE12 x| gAte] 7 5 shu=E B
o = o g7l 3che U] T AR ZdS BAISHL QTH3]. X AR AT BA] SAF AE: 7Rl ’IAMIAL Q)AL ]
HoJAFthE0 2 JAM] B ] ARG RIE=ef A Fa] o] =2 ZFo|m[4], YA x|2te] 57|l Fhuf ’iAb Ered o] A A FAf|o|Th{5).
XA Aol A A7 b= a2 AL S-Fek B 2ol ufzt ”P«PX]D# 2 AR IEH g2 At B2 S 1R
HEAAIZICHe). of2iet TollA] x|yt TAle] WA & 4RiE BH = Tttt W82 BAIE Jo] ALARA(as low as reasonably
achievable) Y2 2] AlS] 4 L& ZSHoM = AEH 4= Qli= Aok TheE Py ThA| ] 571 Ho] i vl AlE S7et Ak =4
Z 372 olojRith= latAl= 7dA 7HdolH, ofof] gt AP 52 S A7 D et
ek = x| getat s TR ) Alsgeg Aj2xo| whet HiARA a%wﬂ FAEUAL = ekl o 2 FREn, 1 A} 5}
o] Q1A FeHg- AP Z A7 2V 39I7F AM/S At THT. ool whet S5 nhiIZI(GHE) $l5e] Mg o2 E1feka, Sajol|
ok AA| 22 A Aol A5 Aldtehs tEoln) o]2{gt 124 Sl Y o] Ahn and Kim [8]0] Keife} x| 9] 81} 3148 28575 o
FO R FFEAollA PAA o2 A L]l ST e SIS0 et s ek L2 E v, E XY, 2 2R 71E S2= Sl
“Shu U] A Ag Al 529 AR0 28 4 e Awo kA e Ago] dest 1 AEAI:
T2 o] FaZH A7) E o] %, T SHA|0] £ T 32 2 TiQHA & miiA Zidat it grte] Wiko =
U] 2 78k 7P A (virtual reality, VR) AlE20]A S B3t X948 348 i WA 2o &7] wso] &
[10], Im and Lee [11], Im et al. [12}2 7P @A A 9 733 A (augmented reality, AR)7]5F A E2]|0]E} S H‘?:_.]'a]—orl HZ % ]Oha—_‘,)_ skt o]—
At} Bozia et al. [1312 2671 |22 AL A3 E ti/-0 2 g =4 H] il SHHRARS S0l 2| AL AT AR 9le] 577k 2tol&
AsiRie}. 22U ofgielh QI AFES] Aol =k, MY B ”i“ 5 =9 7Fsde =AY }d‘ﬂo <9 °M(Intema110nal
Commission on Radiological Protection, ICRP) ®-& 2|2} %52 Awgstol| 7|Hksto] A A2 02 BAgt 42 Aty oz E2A Bl
o] gtom, & Aol tigh eh&4] et ol us AA Ao o] ZHA o] A5t
o] &HA| ZHl Afolof] A A 20| FEA 0= WBkolIth. 2024'A 119 28 AIEE 19| 57|AL 5ol Tt E) Alg2] HH12 2|2
A FFAGIE 0|9 F F7 A Al 87108 offalehal, 2|4 o] ARk 3204 |17Ee 2 TYAISHATH14,15]. THF £2] A ukxX|of w2t
o] 2712 TAH o2 Al 2025W 3¢ 195 €] 20279 28 287 9] SURRE &4 o]4A17Ee] 250 o] 4H80AIZE), 2027 3€ 195
E] 2028'd 28 29U7k2]2] E2ARM= 50% (160417, 2028 3¢ 19 0] F ZU2H=100% ©]4H320A17h 2] @452 ol4aliof 51m[14],
A2 E R H| AL A4S = S FAE w7t obd o573, B4 5 Q87| AR AR R A o= SHdSto] i mhil7] &
© 7VSAA Ag AR Aol Al eH14]. mlol ke 7R 3] AAI7EE7Fs sttt AabA o 2 iAo 7 Soie)= of - 2kt of
o

2

]

ok

e >4
:‘é
i)
32
ﬂ.
o B
oD
@
=N
T
>

W ARE SO SIS W A A QA A FARE $9E 4 gl el 1R @l mZelolob Sit). 5 B i o) Pt
2l ] £7)0] the SAIE QA i ka2 Alvkels ALwA ko] Whaslelon, o] 7152 20284 32 12 ©)% 3204 H 2§ A
Aol 2 ol 7 AR

S 29 SPAY T QLA e AR A 1 A2 e 2715 71t ALARA 1] nfe} ojshd 0 2 skl ope mE WA

% RE
26 2| Astslolof s, 216 B ol gl oY B 22 of e3le) 4212 248 chl A ck. 34 ARt A 5R o
o] g1 A st glo] Aika] Folo] WA Hst ofete 4 ek @el4 Del, el o) Es|ee) WA M) A we oY B e
of chet A1F3t e FPatel & ook ol Alet HHe) Fe 2AS AYSHIME, W] A5 F 2 B2} ARl FYsolof 5t
L AT AN H A £7) Y BeATlo] FHS HTA WA 02 olgA) FRT el chet s WS Atk 5
HpAR =2 0] S Aol cet ﬁﬂwﬁau 24817k F23 o), W8] 25 5 2] g WAl £Us|o] Sxjol ] ALkE YA

N oz

HP2 Aagstof sk At XTI F28 &7] S A5 HAohe 2 5 &2} QPe] SiA] oo}, £ 49| A2 okt
2ot A, U 219185k AR 2 /\E]/I;I\ %732 Teshe oldA HAA( Ne)57|AL Soll Bt &) - Telar]) of lxiEerd
B )] et 1 s BaS B3 -S4, ICRP 6001141 10302.2] a1 %ol uf2 22]715A4> Hs} HA M3 dose-area product,

DAP)ol|A] aAlzko go] Al 2024 Az Z‘l%%.‘j*z(dlagnosm reference level, DRL) 7}o| E2}oloj] 7|Hks}o] SHAY Ata Al
O] A QPR E T3 A, vkl 2 7V S A A AlE|olE 9] SHAle BAIE Al G| ThAIA Tl ’iRES Al o]
3] B S EOIZ, AR Qb o] A=FA] SHA| Ujof|A| X]-‘*l"r] Yrke] 4] 7] AFS AT 4 U= Ttol=elRl 243} o] 7|AL 5ol

https://doi.org/10.13065/jksdh.2026.26.4.1



N
g
)
~
-r}_.u'_m-
>
40
0=
10
=
113
>
rx
et
02
>
>
fot
ox
10
=
H
bl
-
B
H
ofm
=i
rn
0z
fot

>
|I|>
o
o
rot
o>|

21 271, 01 BAPiIeH Bl BN SAOR - 415

5214 A 912 bl tmolaich, B 34 159k olofd] £ silo] A Tue Aersit

1. tt= X|pldetal BArd €S d5o] oA HAlA

1 F__]E7]1~}?°1] Eis ?l 8 2 g A

ro]27)at 5ol #at W& (olsh 87 |AR) A2z X|TQPYARE: “X|oF B 117 2hko] o} 914 ] 579 475 Bk 957
AFZ RIEHIS]. & *153‘“—3 AxE 87IAEY] A1 ARRISE ol et JloH, i Aleee X2 Ate] J7 5 ot
U=z “BHA7|H s o g7 dollA £8cke U TS A 2972 AR

o|zXE F 7HA| H2|A AMdo] =EH T A, X| 2kl ALl AT #ef wek2 Ul Foll g m mheejnl, 2R CT(cone beam
computed tomography, CBCT), ZHFF45-1172 5 19| Zrod e WA A o 2 mahe]z] ohet), EA4, 11 W3S “BA7|¢ = o] 3713}»013}
4 0.7 ol AT % SIck, T 2ol ALBELS WK MAH S Ale] 3-8 278 10| ofufe} Teley
AN MEE T2 2, ZnAte] T 29 YR 5 WMol 27lo] F7] FEEi 27

o2l AR AR MTHE WA M A S 3] -2 dslel s o2l tist] Al ool HAE AR
7|0 St A2 o5 Fatsim, 1 9ol whE BAEARTY  Tg Ak 2| of obdae]ol ¥
Of FAIA Uhg-& FARIEHI6,17]. & 212 57 e] AR AR A AL, A7) AL HAMIEAISARAS] o Z 45 57 9l e,
IR} A o F 55 EIFHCHI8].

w
=

>
2
rE
3L
X
&
ool
rﬂ
)

2) xR AAl

ShH, B2AA|E tigtuolM WS Y A 540 2 ARG R A B A= (9]’ o] ohd F%X}Ei%@‘ﬂj A|A Q] A-8-2 Hh=r}
[7]. o= 72 2] ARE- F4o] o] g Xho] opd w&o]7| wliZo|r, o] RS “4E [ E= BT oA o] ARE-& XA 2 517 UHTOM.

(AAFERPAR) Al A2z 9 H 12 AR 513 v 914 E5e) At e Ste S 117 sttH7]. AMAZI AR A5
AP = HIARA B S FHF AU Belshe AE2A] A7 50 mSvE FA] o= HQjolA] 517100 mSve] GaAle S Agukn
FAIE YA FAPA ] o] Z Ut 2FAEARALl| s olA] e AFE 91 6 mSve] faAlT eHert 485 o] AP AR A PZ}% et
Qle] 7k w=ol] sligab, Ariele 9] = E57oll sidatA] g A2 A 1 mSve] f- 4w Shert A8k AFAYA (I A oF 3
mSv)2t o] S 122 SHe Agol|A] A|e|Ert.

3) o1 A S 2

X198t 8o W A19lol chek Ak k3t o) Zekleh. SIS AR EAAE BT 29 HE| Atag 47|87
A 047} 27 =IR[19], 31 AR OE olelet 58S YUHO B Y5 AR ofFTE SAZYAE BRI APl (242
Q) AR 7| RS EE gl AAE 4 lon] R B AUk oA 0 2 o o] g sk ShyS il
o2 BRI £YHD slom of 45 Sl ol A PE T Y AEY B

THUAL SR EATYE , 0, W) Ol SUE W PP s Bk
9] b= A Nom 9312 9|27 ApE A9Z AT of 4
£ BRI ol Sltol A 3l S Atz A

°] OW% 0] ZAH5HH, Y2 o] ol @)7F S ek JAR e Aol 01551@ Rk Z74_E 2“154—217} Al EEIS’J oPiXﬂ.

r

AR AALRe] HACIA eS| A E o] A Gtk Aolth AE A AlSte] 2= A F o] Tt s e

Q74
go] %%‘@—E&%%J A2 §/dE]of ghed], 158 F2 WA 2o USho] “He] HEAP oA SHYE il B s at, sHdo] ¢
AFQPAH | A dRielo g2 BRE 749 A7H 1 mSy SHE Wol| At m]Zo] 51-8-5|r 1§ 54 o] vy 1o thsh o] Hef 7]Fo]

nfaielo] 91x) otrhs iAo Aejeicl

https://doi.org/10.13065/jksdh.2026.26.4.1



16 - J Korean Soc Dent Hyg 2026;26(4):413-25

91k A A ). o) 7} 94 7] me) 2 & Rwrowme $ AES) 8%
o]
=

4) 20243 X372 ExE1 o) W A=A 7o) Alst

20249 112 28U AIdE [Q)87ab 5ol Bt W E) A2 EE1L oMY g B4 Al 158 M2 Aol A kA ziTH14).
o= B7 A AdE AN AlLE 12 Bl 22 2 AR A2 SAIA 240 78] Y1 4 2 2[15], 57 SAIAMAE “ote] 57l
A “Ske] F5 B AP G o] 2 HAdSHIA F 4 o] pAIRhE 320A17E0 2 FYATSIIT

FPAE ol 7 SAIAA L Ao} 2710 2 njojpabs A AL 27 st 94 & AR T Al F|4HTHI4,15]. =5
TH[2 AYE = g A4 WUl obd 27|, B4 5 o 57 |ARdAre] A @4 o= Hgste] wul oh|7l Sl 7Vl s
ojA Iz APgoll M A| 2 THI4). HEH AJRYT A2 A ARPE e AR & 7] FHlE, Aol B 2F, Y 2718 Al HiE 9
A 7122 AMskA] ghom, SHe] Q1A RAMT Al Rt B S JA| AlRA] A o] o= A E|A] et
7123} S 15| F5 ool o)Al 0 = ) 1 7 Aol leEEofoF Sh, SAlol A =710l tieh $4 IEJ A Y g2 ARt
e G Bxo) ojis A7 Bt 18] FS S A A/ B0 AtV S Heo= 43YsA HH, o] AR o]
=AY 77 S71= olofd 4 itk 5 MY DA eE A|Rto] AL THA 9] 9oz Adx|E l-—*é | A71%e F2olH, &
2 o] 2h3e] gslo] 7]0fd 4= Qli= & TS ICRP WS 2|1t oA Aefslollx] =&atarat ght.

o||
o H

i

o

Lo

oN Hy 2
i

1) 43 g 917

HAP Al EESHE Qe 5 At 2t ke vk Mol nje} 91 PAaeH21). ATHE XA Qoel AtgElE Fe.

%
oFe- ke at ek 371710Hair kerma, K;; ) mGy)i= X0l A sl WAkilo] o) Aako] 37] ool Hee £ 5oluix|o] goz
Aoleln, X4l 47)2] 22| 20| AHEHT}. WK mGy-cmd)e B717ivtet 2] Zo 2, x|t gAfelsollx $A) mjE Al

OSE

2|5 I3 A 37 A me ARGETH21,22]. AARERAAIZHER] mGy)2 XAlo] &2} o5 frio]l YAksh= Ao S44%-E Uehdch
A7) E4A1%H(absorbed dose, D; &9 mGy)}2 £4 24 £ 47| Toll 48 B olux2 9] FFFo 2 tke ook S/
(equivalent dose, H,; &% mSv) D, ol ®AHI7FgAl4(radiation weighting factor, w, )& &sto] AFZSic}. Thg XA 9] 749 A} WAt
AdojE2 w =10, w2bM H, o] 44| D, °F 5 A5HAIR el mSve EHHTH21).
FEAHE D9 mSv)2 A x1e] &4 HelE Felolo] B Yoz HHche YoFo R, thy Alof| wka} AlLHETH21].
E=2w, X H,
A7IM w= 2AVISAIE, 24 2219) YAk RIZEEol| wiet ICRP7} Fofgtt.

2) ICRP 60014 ICRP 1032.22] A3 %k} x| 7} f-asge] 4k =4

1991 €¥H % ICRP Publication 60 [23]2} 2007 2% ICRP Publication 103 [21]& Z&715A142] A2 7H2 L8 71A51qich %]
I F ol A A LS vlA= F8 Hsh= ohgat Zoi<Table 1>.

9 Wgta efeldo] ICRP 103014 250 & A 24 0 2 Hajx|o] 22715 A4 0.010] Foi=|3) 2, ICRP 60014 = Efldol]
T O] ZATREA ST R0 =] 2] bk A Rl 22| BEo|| e ek QgtrH21,23]. 7t 2 2] o] 4] e 14702 S|l K] 2]
9] ghak 71521 0.05001A4 0.122 F7Fst3 or 7 Auto] Zhojz2of AIA o 2 EFE|QITH21). 2Vl at Al e o] 2A7sAle= B
0.059114] 0.04% HA=|QIch

2|3t HPART 22 EFlA, 7“& N, 773 e AE 5 FAR 24 o] BE 2 ol AT EAJS Zhett A3 0 = ICRP 103&
4835t 749 5 Aol et -Rad™F 7927} ICRP 60 thH] /4¢3 278 == &bt Uepdtt. Ludlow et al. [0} QIA1S7FHE AE S &
aff dukafQl ]k WA ZAALS] R 39%)7F 2007\ ICRP BLE 88 749 199049 ALE 285t FHert FAL X2 EZo| wjet
32-4220 =A| AFEE S BsIQIth B FoM = Baer] 32S 9] ICRP 103 A|Alol| 7[4ksto] AlgE faileF BAghe P =&
9] 71 FAHA &2 4 =zt

X,

|

EI

https://doi.org/10.13065/jksdh.2026.26.4.1



YA /312 KIPUYSITHUARM B0 Al 0| BT DAL SHIE| ASMSS 9I8t HYE T 01 HAP M 28 S4o= - 417

Table 1. Comparison of tissue weighting factors (w;) between ICRP Publications 60 and 103 for dental-relevant tissues

Tissue ICRP 60 (1991) ICRP 103 (2007) Clinical implication

Salivary glands Not separately weighted 0.01 New explicit weighting; increases dental
dose estimate

Thyroid 0.05 0.04 Slight reduction; minor effect on dental

dose

Esophagus 0.05 0.04 Slight reduction

Red bone marrow 0.12 0.12 Unchanged

Brain Included in remainder 0.01 New explicit weighting

Remainder tissues (incl. oral mucosa) 0.05 0.12 Increase from 0.05 to 0.12; expansion of
remainder list

Skin 0.01 0.01 Unchanged

ICRP: International Commission on Radiological Protection; w:: tissue weighting factor. Adapted from ICRP Publications 60 [23]
and 103 [21].
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S 04 X 24 S ] AT ofick o) £ 25 Bokow) £ Az o], e 0 Al g
o] Zejo Q22 eilo) = (polymethyl methacrylate) } £ 57124 ALSsteIEhE, A Qo] W), 28, Aok, A|e] Bt XA 7]
THElS 9215 A7 ofTH30). AnbE .0 2 nhiz) Aol Be ate] Bzt Al QA @A) Kol Aol hagaiet,

Fehel thilz) AL Tlsketa] 27|74, 912))e) vk siols Fakao|n], 22 Wris tiXg A|Eelold 7|42 ojeiet mg &
£ O3 RS HAHY 4 Y S BolRar ik ek AL YA B7d0] sl w4l sfska wiol, 3 4, 54 1%,
192 of15] %25 ARE|X] Z3IaL r of2fe ol TIAIE Al g0l oA TG H O R FTolehe SayskA|e A Bt o
£ ghts] thalel7 ol &7} 9Lom, ol chalA = The Hollk ek 7|4 0 2 olslant s

2) VR 2 AR A E2o]E]2] §HA|

7PN W SN 7]Ek Al B o] Bl A A|ekS 2-]etA BHE 158 715l ke |22 Tiote 2 ERET 9JrH10-12,31]. Gu
and Lee[l0= AR AlE2l|o|el7} 849] gk Sn|&, Alofasdt, SHEEUE, ASUEEE folot Azt Buskltt. Imt
Lee[lll= 52 3H S 95t 7Hda A AlE2lolEl(virtual reality simulator, VRS)E 7isto] S440] 7Vge] x|} BiAPd Aol 199HA] &
F S ST 4 A=E 513l Im et al. [12]:2 360° VR 97 719 -5 viixl 9] k5 W=7}t 2 o] R-9JolA| =35 Ealsigint

Ty A 7 VR 9 AR AlEEoElolls Thaat 22 3 7]& 0] SHAPE SRRt £2F o) =uo] SHA|7E 240 A ATt AlA|
T ZFolM= BE T AlA7F ol FEok= o, EAF A 710 2 AME 1S wlo] o, ZARE-S St QbHol /2|41
ujo] mARE HE AY & ThUst F2F A E7E F42oln) #Al) 4-E VR HE SR = U X o= o] 2 i £719] HAlQl
o]A| ket date AdekA] ZekoH11,32].

QIE|m|o] A AFFE 0 SHA| = EAfSHTE AlEeo|El= APl AAIE Alue] oot BHAE 555
of|A] EAgEhe chofet Bt Bite] 72k AR S 21, SRk Q) 5A] k2 kA W7, H|Z S sfjRelA] xoke] 2.
[&o] AlgH4olc}. Im and Lee [11]7} 7H&5H 1994 AlE2o]ElolM e “ALgA} ekt &

Ak
o

_Jlmj;i

%‘
AL
o

Bel)

2AeP Ee A F27HAEE e, o] gy 27] DAloll= f-83HAIRt /el IR A 4 thg- Sl Algtol Tt
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W wETt &7) 949 22 Al dA = AZHrh VR AlEEoHollM s £7] £82 AlERo| g 4= glo, A EE o] w
2 HE0] 3k BEof|A XY= AL Aol FHIE A/ B/ SholEe2ollA F2kel = AlFH 1] Fdelite 2F-SA =AY
74o] A AA7E 27 EH AT AlE 2 olElofAlE o] BF0] f2A 0= A

Sh TEE oL Al 9JAF 7] 7He] Hol A 7 Zo] BEstt= A% Utk Im and Lee [11] <91 ¢1710] ARojM & “Ghsa} wj =l w71 2
-5 G W7E5 VRSO Fa/de ASoH] 918t 3714 A7k E eske i BAIE o] ek 9] A2 Alsufyani et al. [3112 X|2kehst

e

S thfo 2 5 VR 7|8k sheejal WAL sjRat sk AlgelolEle] ¥ B ke M s ut 9lou, olejd e 47 Algeol4o]
obd al55t el 4] —a;aoﬂ g R A2 o|ck 2127} BIsH HglolA VR AlBeilolElo] QL] 29 £7] ol e RAYrzA
02 7}25 iz obd] WIE|] gk 10 2 Holn| o] REe| 2L HgHol)

U B, VR, AR & of = el oA 23| b el <14 671 9] e 4 ik Aol shirlo = sl Uieket. o}
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7 2egel A4 49 st o7 48 mGycnf(DaP), 4ok 1o} ) SmGy et ASISIE et e 34 2l 354
mGy-cnr’, 220} 224 mGy-cm®o]t}. CBCT 242 749 /3 <1 Aot Allt4] ASTHE JThE 1,856 mGy-c’, 4ot Aot 25 14J %] £1]
37181,350 mGy-cmzi d oﬂa’iEHZZ].

Table 2. 2024 Korean national diagnostic reference levels for dental imaging and estimated effective doses

FExamination Patient group DRL (mGy-cm?) Estimated E (uSv)"
Intraoral periapical (mandibular molar) Adult 48 3-6
Intraoral periapical (mandibular molar) Pediatric 31 2-4
Panoramic Adult 354 18-28
Panoramic Pediatric 224 11-18

CBCT (maxillary 1st molar, implant) Adult 1,856 37-1,114
CBCT (maxillary anterior, mesiodens) Pediatric 1,350 27-810

“Estimated effective dose calculated from DRI X DAP-to-effective-dose conversion coefficients (intraoral: 0.07-0.13 uSv/
(mGy-cm?); panoramic: 0.05-0.08 pSv/(mGy-cm?); CBCT: 0.02-0.6 uSv/(mGy-cm?))[6,27,28,33,34]. CBCT: cone beam computed
tomography; DAP: dose-area product; DRL: diagnostic reference level; E: effective dose; KDCA: Korea Disease Control and
Prevention Agency. Source DRLs from KDCA [22].

2) DAPO|A fraXdsgo 2ol it

DAPE FaAlgo R Highslr] 9J3h ShhilAlee AL S5, 2 59, &2t Aol ufzt Deirich. uje] #3lol| B tha] 2t
+ e 2tk

T x| 2] 749 TR Y Alla ek AARZEY Zejuo] S -85t 2710l 2F0.07-0.13 pSv/(mGy-cn’) H917F a1 EITHe,27]. ok
2hojzked o] 749 2F 0.05-0.08 uSv/(mGy-cn?)7F Bt tH6,28]. CBCT] 74-¢- AloK(field of view, FOV)S] 7], 87 2z, 3k} 9] x| of whe}
2} 0.02-0.6 pSv/(mGy-cnr)2] 5 Ml BRITH33,34].

o] 3HAIZ 2024 KDCA DRL 7ol 2-&3PH thaat Zhe gailef 2427t TEHch U X2 1oh: 9F 3-6 uSv(48 mGy-cn® X
0.07-0.13). he2ho} 13]: 9F 18-28 pSv(354 mGy-cm® X 0.05-0.08). CBCT 13]: 2F 37-1,114 uSv(1,856 mGy-cnt® X 0.02-0.6). CBCT 527
2= Ludlow et al.2] t=7} HEREA[35]0f| A} B large FOV 46-1,073 uSv, medium FOV 9-560 uSv, small FOV 5-652 pSv ¢ 2
Pauwels et al. [34]2] SEDENTEXCT(Safety and Efficacy of a New and Emerging Dental X-ray Modality) Z14A1 th7 13 27 Z3H14
7} 7171014 2k 2082 Mk Hahet x|t
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3) YA A & o] v

9] FAHAE DA A eZ 3t v]wshH chgat ZTi<Table 3>, ARTHAM U A2 2F 3,000 pSv(3 mSv) 20| H, F7 XA &
A3k 2] 1ol oF 20 uSv, thA Y ek ]3] 18] oF 50 uSv, F5- 73 &/ w22 (computed tomography) 131 2F 7,000 uSvz H1¥
CH36). & T 2|22k 10H(3-6 pSv)s B4 XA 1002] oF 1/4-1/3 oo, H]eY 1A17ke] SF AR 1 EaH (2 5 pSv)oll aigstct.

Table 3. Comparison of effective doses from dental radiography with everyday radiation exposures

Source of exposure Effective dose (uSv) Reference
Annual natural background radiation ~3,000 [25]
Chest CT (single examination) ~7,000 [36]
Dental CBCT (FOV-dependent) 37-1,114 [22,34]
Transatlantic flight (one-way) ~50 (36]
Dental panoramic radiograph 18-28 [22,28]
Chest X-ray (PA, single) ~20 [36]
Dental intraoral periapical (single) 3-6 [22,27]

CT: computed tomography; CBCT: cone beam computed tomography; FOV: field of view; PA: posteroanterior.

4) A o AE S Ay 2
AAFERPAR) A uele] ATt -§-a Mg shet= 1 mSv(1,000 pSv)oltt. o] & 7|EA 0 2 -85 sgo] 1zt BHS 4= Q= o] 24 2
o] 2 Sl4= <Table 4>9F 2ot U] X2 221,000 uSv —+ 5 uSv/aiE 2F 20011/ u}ia}u}ﬂogg 1,000 pSv + 23 pSv/2 2 9F 43
3]/ o] sttt e w5 F210] AR =Foll= ALARA 2|of| mhe Z-25F P ol {5 SHH S H 7} Qlrt. ofof YRl Akt f&
Mg gt 2] 100/001] sHdoh= 100 pSv/\d-& S8 2 Al E2] &9 7102 A|Qkeitt. ol ICRP7} 814 S Aol thsl 213 gt =27k
ohz} ICRPS] g3t 243} 2] a}t ¥kl AZF Hegste & Fhxato] 2 FAo] At B4y 29 7]Folrt.

T 0O

Table 4. Quantitative safety range scenarios for student intersubject radiographic practice

Scenario Annual ceiling (uSv/year) Periapical/year (5 pSv each)  Panoramic/year (23 pSv each)
Public dose limit (100% of 1 mSv) 1,000 ~200 ~43

Proposed operational reference 100 ~20 ~4-5

level (ORL; 10% of public limit)

Conservative reference level (3% of 30 ~6 ~1

public limit)

"Panoramic radiography is outside the legal scope of dental hygienists’ practice in Korea [3] and should be excluded from
student intersubject practice. The bolded row represents the conservative operational reference level proposed in this review;
it is not a dose limit recommended by ICRP Publication 113 [29]. ICRP: International Commission on Radiological Protection;
ORL: operational reference level.

o] 7122 2§ 34y 191 T A12T B 715 S4 100 uSv/d + 5 v/l o 200/ (81715 o 100 0 = e, o] 314
= Ahnand Kim [lo] 2418 77b4) 7] B9H (5229, W2, MR, mRR 5ol ofs) u 30 whstel s £7] 73
71315 ABY 4 9 Solck £ FAR) = U] 2|25 o] REAIT WIRl 3-6 15v) FULHCFS >E Aigo ssisick ol
e} B4 714 (6 Sy ol oF 170, HH 713 S/ B ol oF 330717 442 4 9100, ek 4ol ok bl Mg
ol ko) A2 SEHHES) 3450 uSv/H)E T 202 AHT ARl of 6oL 2 i, sieb o 200k 1ol 7)ol ol

=l 7
o = — ==
PARI 2732 7P o AJA faLx| o], AA| 7)ol Al =E EU T 7 oll= A AR 54 Ate) wls 23S Hhodsto] A et HA
o] o]0l BR7} gl ole} o] Hek BAHel %S HESHElekE WEH AL SASHE o] adt M4 A 7ol Hug &
9100, ofof T2 - A G| kol M e S35] e 2202 gAgd

o5 A ZHo||A] AmEm, shYo] AZF =4 Fa AR oF 200 X 5uSv =100 uSv2 Rt QPHH | A dRiele] Azt f-adek st
(1,000 pSv)9] 10% 0], 27ke] /Al 717 A S 71202 oF =2 Algke oF 200 pSvZt ek ohH, mhi-ata} 22 x| 1oAY
Aol H A5 9 ol sligstn (3], Y B A G thideliM= AT A Hasitt
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5) M Az %)

9 Alel ot B2 89 202 Pslglo, A IS 242 HEY S U A4 Ao RENFS TNAOE 41T 49
. A2 Zefmlol M (rectangular collimation)® B4t AT OF 30-500% A7 wI[28), LIS 74U 94 48 A L ZwR
Q18] 712 BE 7| AP T B B AITHS ARG T 5 9100, o 50-80%60] A A At o] QICH3T], St 2 Al
PP SIS OF 500 24710, Azl Bl QIS ARFol B g Ale] WAR RIZKES TRl of A ojof7} IcH27L
olejgh W 2A1S S A Reks AL B 1919 ] S AN HASISHE ] 7]0j8 9]

Flaiw, b4y 191 212k oF 200 o]uje] EAlE T} A e A AI-e el gizk AarehEo] 100621 100 Sv/dl 2 712 olufoilA
4oy 7hsstol, 27h S 2218 488 B9 UG A4oIA0) 34 Azke o]k o Wobaic. o] ARl A4 ok 712 UlellA] 4t
ofl A AkE WAMIE AR A|THSIALS] 24 £7] OfRke AAR 02 S5 FFE] 91 1% Hke] stz Dt 4 oo,

o

oj2ft M2 WA keE Z|Aaolehe AR XA Al &7] S50lRke ddREA 275 oA AT 4 Sl VIR AlS et
ok wf2ha] Fgo] AEA QN = A5 Aol tisted, AARH 9] tiolM AlE ol 52 sl8shke Az 7ol =2iel o] 1 7Hs/d
2 Staz oz e 4 Jlrh ofit of 20uh= Hat Al g 2418 7IHho = AERE oA A A a| oW, A Al 9] AlolE 7] ehE ]
54, 89 &7 B AT 34 235 9T F7H <l 2ol A o] Rold "ert Sl

( | —‘8._
57 Ak ERlole. BUHE dakat 23] 2 Al St 124 A% 7|83 Bk ageh

Table 5. Proposed operational guideline for controlled intersubject radiographic practice

Component Specification

Eligible students Dental hygiene students who have completed coursework in oral and maxillofacial radiology and
manikin-based radiographic training

Examination type Intraoral periapical only (panoramic and CBCT excluded)

Annual cumulative limit <20 periapical exposures per student per year (operational reference level 100 pSv/year)
Equipment requirements Digital sensor (CMOS or CCD); rectangular collimation

Personal protective Lead apron and thyroid shield for the subject; personal dosimeter (TLD or OSL) for both operator
measures and subject
Ethical safeguards Institutional IRB approval or equivalent ethics review; written informed consent; prior screening

for pregnancy or possibility of pregnancy
Monitoring and reporting Per-semester cumulative dose record per student; institutional reporting to the radiation safety
officer
CBCT: cone beam computed tomography; CMOS: complementary metal-oxide-semiconductor; CCD: charge-coupled device;
TLD: thermoluminescent dosimeter; OSL: optically stimulated luminescence; IRB: institutional review board.

5. M| H] e} FM HAH

1) FA| vl

Bozia et al. [13]o] International Dental Journaloll A&t worldwide 43 International Federation of Dental Hygienists2t
European Dental Hygienists Federation 2} 317ll= 5 267115 2|2kl A 2l & ti/d o= 438 728k A2 A 23S Balsilt).
ZAfol th2H 78%0] Z71ol|A] | LI PA A o = S ’AM] B2 43T 4 A1, 42069] Z7ollAd= X|2tejate] AR o))
7F 27| ATk B3 46%2] w7 ol A= 2RI FAF AR /ol 2718 RTke UiE 4= iS1aL, 279%9] =7l ARt 534 o2 WAM] %
HIE HG8 4 Qls 2102 Uepiith
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ol2fgt A2 @ Z7hujct MR o] 2fo]7} 98- Hojzth nj=te] Commission on Dental Accreditation 915 7|53} &
5782 AP IAL F/d A2 5 ot A8 B 5o &7 552 AAIR & w8ie 5kl QIHh38,39]. F=ollAl= General
Dental Council Standards for Education©] |2t AAL 2|2k BAL] PAF &7] ke £ A2 "4 o2 2751 [40], lonising
Radiation (Medical Exposure) Regulations 2017 Regulation 17 ¥ Schedule 32 53¢t AP 35 ¥ A4 2Kpractitioner T=
operator)?] A7 7% ofel] iZo] o] LR =& 7g5kal QITH41]. ZHutiollAl= Federation of Dental Hygiene Regulators of Canada,
Canadian Dental Hygienists Association, Commission on Dental Accreditation of Canada 3! National Dental Hygiene Certification
Board”} 35 BFeF Entry-to-practice Canadian competencies for dental hygienists (2021)7} G.1.8 &eil4 “Obtain radiographs as
needed’S & A7) P4 2Q) JzFo & AAJ5kL UH42). S30jl A= Australian Dental Council®] 2022 7§74 93320231 7€ 12 A
&)ol| me} 55 2| AHEE HE] glo] U XA 2 38 4= 9o, 5] Queensland Radiation Safety Act 1999 591
S £ AT = of] SMY | EAZE U] XA IS ARSE 4 s WE] T (deemed licence) =5 175kl ITH43].
ok o] 5 ARl e F S91= FhEsto] s F vt Aot 2 AlRe) AR #9 3e 5he w8 7IER, SHfo] Az XA IS
AH&she WRIE HA oz 5l8stke FAle A= the EAlolH, AL 2 $AME ofn|siAl= gheth 2 Fd 0] ERlgh HfloflA shge] X4l
48] A2 A 0 2 5185t A2 5 Queensland®] A7} 71 RSt

o5 =7te] ARElE A=A AR Ulgol Ztol7F l ot A et e =2 AA= S ol DA A E A2 S551=5 5t
+ WS AT ol Ak Ho ol21gt Aof| H S0l & ul, 3] SHY THA| 2 G ASH A 4] 5l Ale|eke) Bl w g ol &F
T QA wgA ZHoA F71AQ] HET} o] Fojd =zt Qi

o
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74 9 71E WollA] 2] 4ske] A £7] SRS SES] 9Jgh ws wetelth oA AJAIe S 1919 47100 pSv o Wi (7L X|ek oF
oAIA 7|E 0= A|QFsH Zlo|tt. o2 gt W ol| A Thaah - A
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9] 109%(100 pSv/d) 50 2 AAsh= ke 7 ESH 4 }lct. o A
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