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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.
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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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192 ofats) $5:3) 2w 2| R e ofefat Hol UAID A Beold oA WEH O RIS SYSIAY, AR B g &
£ 2hts] thalel7 ol &7} 9Lom, ol chalA = The Hollx ek 7|4 0 2 olslant s

2) VR 2 AR A E2lo]E]2] §HA|
7P 9 274l 716 Al B0l el A Aloke -8]atHA HHE Sl5-2 7HsBHA| e 22 thebo & FExkw QlrH10-12,31]. Gu
and Lee[l0l= AR AlEZo]E]7} MA¥e] sl Solw, Ajolasr, SEEUE, ASUEES foloi FARRIC Basieict. ImTt
Lee[ll}= 5Z29H S 5t 7Mdad 4l A8 o] & (virtual reality simulator, VRS)E 712 Pa}ocl S}AJo] 71ge] x| at WhAbA Aol A 195HA) 2
2 4 4= A== 513Uk Im et al. [12]2 360° VR B4 714t a5 oiA| 2] ks R =7t 2 oije] RolshA] w55 Barsteic.
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510k 8 714 VR 8 AR Aol che 2 222 80l 714 4] $Ap} ZAfetch, 274 mEle] sApl .48 A, A7)
FU) 2ol B i AL Huo) HESHe o, BA} At a7leko 2 Mg 14 ule] 9, ZAHES B okl 91412
who] BlAle H% 255 Tieke £2} 47k Warolc. @) AL VR A= el the 215 mlm o] g2, oy £70] ale)

o] Qe A3 A RaeHIL32)
QUEfslo] 2 49| FAE EAfRICE ALgeolEl= Abol AAAE Akl 0ot e 58-S 2w g x2 Tejsio] lon, 4] U4
ol HEhE Tt wigeeh Bie) kil 2 29), ke o] mabx) ke A 7, vl sleky Tslel 290 o 557 of

2 80l AIgHole}. Im and Lee (1117} 4k 19HA] ALEBo|ElolA = “AF8 217k eket 52h2 Sdaiol kg BAIE Hol7He BlEo]
s el {gH 727} AElEglon, ol s 27] Dol §-8alAIek Qo] e Al the shol Aol itk
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T x| 2k e] A9 @ﬂ&wm%ﬂ@m@wﬁmﬂuiwﬁmm4ﬂﬂm@wmg-*ﬂﬂﬁuﬂﬂh@%4 3778934
mGy-cnr, 220} 224 mGy-cm®o]t}. CBCT 242 749 /3 <1 Aot Allti4] ASTHE JThE 1,856 mGy-c’, 4ot Aot 2|5 1) %] £1]
3712 1,350 mGy-cmzi S| oﬂa’iEHZZ].

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

Examination 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 puSv/(mGy-cm?); CBCT: 0.02-0.6 uSv/(mGy-cn?))[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 vighslr] 95k ShhilAlee AL S5, 2 59, &2t Aol ulzt Deirich. uie] #3lol B thia] 2t
+ e 2tk

T x| 2] 79 tiRE Alla ek AArzEY Zejuo] S -85t 2710l 2F0.07-0.13 pSv/(mGy-cn’) H917F B EITHe,27]. ok
2hojzred o] 749 2F 0.05-0.08 uSv/(mGy-cn?)7F Bl 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] HAI5E 2024 KDCA DRL 7ol 2-&5PH thaat Zhe gailaf 2427t EEHch ) 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 57
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 ¢ 9
Pauwels et al. [34]2] SEDENTEXCT(Safety and Efficacy of a New and Emerging Dental X-ray Modality) Z14A1 th7 13 279 Z3H14
7} 71710l|A] 2k 2082 Mk Hahet x|ty
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3) YA A & o] vl

9] FAHAE DA A eZ 3t v]wshH chgat ZTi<Table 3>, ARAHAR 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 e/ w22 (computed tomography) 131 2F 7,000 uSvz H1¥
CH36). & T 2|22 10H(3-6 pSv)s B4 XA 1002] oF 1/4-1/3 oo, H]3Y 1A17ke] SF AR 1E 3 (2 5 pSv)oll aigsict.

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 AyE 2
AAFERPAR ) A uele] A7t -§-aMgf sht= 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 2t U] X2k 221,000 uSv —+ 5 uSv/aiE 2F 200mH/d u}ia}u}ﬂogg 1,000 pSv + 23 pSv/2 2 9F 43
3]/ o] sttt e w5 F210] AR =Foll= ALARA Y2|of| mhe Z-235F P {5 S H 27} Qlrt. ofof YRl kF f&
Mg gt 2] 100001 sHdeh= 100 pSv/\d-& S8 A2 Al E2] &9 71502 ARkttt o|= ICRP7} 814 S Al&ol| thisl 213 gt =27t
ohz}, ICRPL] g3t 23} 2] a}t Ayl AZF Hegste & Fhxdto] 2 FAo] At B4y 29 7]Foltt.

T 0

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§ 5H Sy 191 T AT B 7Rs S4 100 uSv/d + 5 v/ o 200/ A (81715 o 100 0 = e, o] 314
= Ahnand Kim [le] 2418 774) 7] B9H (522, W2, MR, DRRY 5ol cfs) u 30 whstol s £7] 7%
71315 ABY 4 9 4olch £ FAR) TU) 2|25 ool REAIT WIRl 3-6 1Sv) FULHCFS >E Aigo ssisick ol
e} B2 712 (6 uSv/ ol  oF 170, b 713 S/ B ol oF 33071R] 442 4 9100, ek 4ol ok bl Mg
ol ko) A2 SEHHES) 3450 5B T E0.E AHT ARl of 6oL 2 i, sieb o 200k el Kol ol

=l 7
o = — ==
PARI 2732 7P o AJA HaLx| o, AA| 7)ol A A= E = e A oll= A AR 54 Ate) wls 27 Hhodsto] A et HA
o] o]0l 27} glc oje} o] Hek BAHel 1% HESHElckE WEH AL DA o] g M4 A /ol Hug &
9100, ofof T2 - A 9] kol M e 335 e 2202 gAgd

o5 AeF ZHHol|A] AmEmH, shyo] AZF =4 Fa AR oF 200 X 5 uSv=100 uSv2 R 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 oA, mhi-atn} 22 x| 1oAY
Aol HY A5 9 ol sligetn (3], Y e A G thideliM= AT S Hsitt
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5) A% Az 23]

AAE = BE HY 2US 7SI o, ARt e 242 A 88 A9 see G ol faddE et o= AdE 4 9l
o} Akt Z2]Hlo] A (rectangular collimation) #2058 oF 30-50% 241719 (28], HATE 74U 9 +-8Ale =2 d=s
Ql5l 71& 25 7P AR B EOH RS eE3A S ARS8l T, °F 50-80%2) B} AT ghart Hate|of QIEH37]. Seok 2 A=
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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} ZM HAH

1) ZA| vl

Bozia et al. [13]o] International Dental Journaloll A&t worldwide &4 International Federation of Dental Hygienists2t
European Dental Hygienists Federation 2} 317ll= 5 26711= 2|2kl A 2] & ti/d o= 43 728k A2 2A 23S Balsilt).
ZAfol T2 78%0] Z71ol|A] XL PA A o = S ’AM] B2 4T 4 A1, 42069] F7HollAd= X|2tejate] AR o))
7F 27| ATk B3 46%2] w7 ol A= 2RI AF AR /ol 2718 Rleke UlE 4= QiS1aL, 2799] =7kl ARt 52 o2 WAM] %
HIE HR{8 4 Qls 2102 Ueikith
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ol2fgt 2A|2 @ Z7hujct MR o] 2fo]7} 952 HojFth nj=e] Commission on Dental Accreditation Q1% 7|53} Q&
5782 A ePIA F/d A2 5 ot A B 5o &7 552 AAIR & w8ae 5kl QIHh38,39]. F=ollAl= General
Dental Council Standards for Education©] | ZH]AAL 2|2k BAL] YA} €7] ke 29 A2 "4 o2 2751 [40], lonising
Radiation (Medical Exposure) Regulations 2017 Regulation 17 ¥ Schedule 32 &3¢t AP 35 B2 242K practitioner =
operator)?] A7 7% ofel] iZo] o] LR =& 7g5tal QITH41]. ZHutiollAl= Federation of Dental Hygiene Regulators of Canada,
Canadian Dental Hygienists Association, Commission on Dental Accreditation of Canada %! National Dental Hygiene Certification
Board”} -5 BZFeF Entry-to-practice Canadian competencies for dental hygienists (2021)7} G.1.8 &eil4 “Obtain radiographs as
needed’S & A7) P4 2Q) zFo & AAJ5k UH42). S30jl A= Australian Dental Council®] 2022 714 94320231 7€ 12 Al
&)ol| we} 55 2| AHEE 5] glo] U XA S 38 4= 9o, 5] Queensland Radiation Safety Act 1999 591
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