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ABSTRACT SO OO
Review of Radiographic Selection Criteria : The update is necessary.
Department of Oral & Maxillofacial Radiology, School of Dentistry, Wonkwang University, Wonkwang
Dental Research Institute
Byung-Do Lee
Radiographic examinations are used to discover and define the type and extent of disease in many clinical situations. Currently,
it is common for dental patients to receive dental radiographic examinations on a routine schedule with little variation in spite of
different patient signs and symptoms. Such routine scheduling of radiographic examinations may result in unnecessary patient
exposure. There is also the possibility of under-utilization of radiography; this can result in inadequate or excessively delayed
diagnosis. Patient selection criteria are descriptions of clinical conditions derived from patient signs, symptoms and history that
identify patients who are likely to benefit from a particular radiographic examination. It makes possible making individual
decisions based on history, clinical examination and risk factors. The radiographic selection criteria of dentistry have been revised
in accordance with recent guidelines and peer-reviewed research in USA and Europe, but the studies of these subjects are not
sufficient in our nation.
In this review article, the relating factors and update necessity of radiographic selection criteria are discussed.
Key words : radiography, decision making, guideline, ethics
1. M= Tomography, CT)2] AR Hlx=7} ujd ZF7FehHA
AR et T iAol et et o] B
2T ol7 WA Zof tigh Yut I RlE2] #HAo| AL QI gL Zlekof] AREEE XA AlA o A
oA}, 20119 % UR FFAKFukushi ma)o]  2PA EIFE GusHe AegAbioln, *ﬁﬂfﬂl g
A BRAYSE Qe WbA 4 HIALA 2 BA7L ALSIESl H XA A FA Y| mlio] ARgo] A5E 7|5}o]
TS He] mopon| o|mv|Tl Mo AgEAe] w  of shk X7} litolA] AMEEE ill&% ze shee}
AP &, B3] AARFSEEA (Computerized npARAAR 2o R AR SEY(Cone
CHEHR| Zto|AbRiEIR| A1 Hi1E 2013 | 39



ORIGINAL ARTICLE

beam CT, CBCT) 5o= I3t 2k} u]&E 52 uj
¢ oud Aow g A o]
(carcinogenesis) 7542 HiAl & &= Qick 22
9] ¢lo] o3l XTIl of| T 4o efolAl

2 7P 29F 9E(meningioma) §¢ B 9

#4o] glehar Wl vk Qlep . weh AR
HYE 53l A= ol(benefit)o] BAA 7)E 52
913 (risk) 2o} Frha TThE]s Aooful WhARA ]

off
o

| o]F0ix]+= A (justification) B9}, Z4
sho] WAL w28 7 tak= 218 3Koptimization)
Zhol=giele] Hasir}, Eot A7hEo] AR A
24 WE off =32 B2 5 s 34 sl 7]
THARZO QA | sk AL 3]) Fo Al
HARAARR] AAF A8 7]2(radiographic selection
criteria)®] FRAo] ATt Fu] Z=follA= o]

of thet A7} FEs] e o ghovt S-2juee] 4]
Zof| tieh At SRk Hol ofuw| ARk A 2kjAL
7k ololl thsf =8l g A Ak, 2 AdloA=

ze] B9 1% 52 Fa A AlY 7|20}
PelEo] Teje AL el shgen, Sl
Ut A)zhelz Aol ehgke 2lo] A A4 B

24 AIES st Bk

Increased radiation dose
Medical Expense

I ==

1. SARMARR] EO O, Brois W HY 24 7Y

A W EA QAR B B = T 5 WAL
4
o

KA Bojo] ashE Astelof gk

A Aol N WA AR BAHOR
(routine) TheefrbiAbEA 58 ot X ehy
AP B S Bk Akl Slid], WAMALS.
25E Qe Aw Aut S vna 49, BHag
A EOE R ST AREERL
kA%, A=A 59 5 BgelA] A ololo]
vk gieto] B AR Bdo] ARt E 4

AUtHFig. 1). <t *Hﬂ*}iﬂ Y sz 2%
WA A2t o
7 ZgH & CBCTE F st |
a3k 7kE wsfjof sh=d], 7L% =0 At 85
(diagnostic efficacy)ol djgt 2}5}= %

S U
o] B8 Frpv FL ARgo] 25k Q= CBCT

o B9 YBUE, FTHL 5 TRF Gl ek
ik, Tet e

o BotEr} & Ao WHE
o] Q50| 7144 AR, 1l

Accurate Diagnosis
| Better treatment plan
Patient outcome

Fig. 1. Risk-benefit concept during radiographic prescription
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Table 1. 2004 FDA/ADA Guidelines specifiy the use of panoramic radiographs plus bitewings as an acceptable alternative to
the FMX, especially when examining the ‘new” dental patient

Type of encounter

Patient age and dental developmental stage

Child with primary
dentition

Child with
transitional dentition

Adolescent, partially
edentulous

Adolescent, partially
edentulous

Adult, edentulous

New patient being
evaluated for dental
diseases and dental

development

Individualized
radiographic exam-
consisting of
selected
periapical/occlusal
views and /or
posterior/bitewings
if proximal surfaces
cannot be visualized
or probed.
Patients without
evidence of diseases
and with open
proximal contacts
may not require a
radiographic exam
at this time

Individualized
radiographic exam
consisting of
posterior bitewings
with panoramic
exam or posterior
bitewing and
selected periapical
images

Individualized radiographic exam consisting
of posterior bitewings with panoramic
exam or posterior images.

A full-mouth intraoral radiographic exam is
preferred when the patient has clinical
evidence of generalized dental disease or
a history of extensive dental treatment

Individualized
radiographic exam,
based on clinical
signs and
symptoms

Recall patient with

clinical caries or at

increased risk for
caries

Posterior bitewing exam at 6-to 12-month
intervals if proximal surfaces cannot be
examined visually or with a probe.

Posterior bitewing
exam at 6-to 18-
month intervals

Not applicable

Recall patient with
no clinical caries
and not at
increased risk for
caries

Posterior bitewing exam at 12-to 24-
month intervals if proximal surfaces
cannot be examined visually or with a
probe.

Posterior bitewing
exam at 18-to 36-
month intervals

Posterior bitewing
exam at 24-to 36-
month intervals

Not applicable

Recall patient with
periodontal disease

Clinical judgment as to the need for and type of radiographic images for the
evaluations of periodontal disease. Imaging may consist of, but is not limited to,
selected bitewing and/or periapical images of areas where periodontal disease (other
than nonspecific gingivitis) can be identified clinically

Not applicable

Patient for
monitoring of growth
and development

Clinical judgment as to the need for and
type or radiographic images for evaluation
and/or monitoring of dentofacial growth
and development

Clinical judgment as to the need for and
type of radiographic images for evaluation
and/or monitoring of dentofacial growth
and development. Panoramic or periapical
exam to assess developing third molars

Usually not
indicated

This table is from “The Selection of patients for dental radiographic examinations” by American Dental Association. 2004.

< HeWoll A WA =55 7Fett a=E sfof gt
th= ALARA(as low as reasonably achievable)

Ae melstint, ol Aol wokgeld F

R

T

199 oful= EAeh7] AR AT,

19874W v = FDA(U.S. Food and Drug
Administration)oll X3} WAMIAR HAE A9

42

| chstx| 2 AFE SR H512E M1E 2013




ORIGINAL ARTICLE

o
1A

7|#o] W ER o 19889 ADA(American
Dental Association) 52| =% HIL AR 1) &
712191 MPAMIAR 24 thAle] AL At
43 BGoe] BR 52 U Aol 2ok
sul, 2) B ARG AR et A
Q1 WrAbA AHWH(individualized radiographic
prescription)®] ©]Fo]AoF qtth= Zlo| it
2004 dofi= w]= FDA-ADAOIA AEA WA W
AR AR AR A7 EEglom, el 2t
A2 WAl Aot FUHIAPAARI k= afeaiub
APAARRL ARG 2 E| AL Qlth= W80l F=5a vt
dolltHTable. 1)".

E3F Follx e XA Jhof X|RA17}F 2004 W
of Hu=|Qlar® CBCT A|A /e 54 o=3t =2
RAE(SEDENTEXCT Project)”7} 24511 Qlct,
E3h vl 7okt A R ARA S 3] (American
Academy of Oral and Maxillofacial Radiology,
AAOMR)OIA= A7140 2 JETHE AlEA 9
CBCTY] A&l digt 8+3] Y% (position state
ment)< 9IS} Q) 011]18 9 St o)t LkR] 7513
(American Association of Endodontists, AAE)

9} 359 F joint position statement” S W3}

Table 2. Effective Dose(sSv) from various dental radiography
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Technique Effective Dose in (Sv
Single periapical with digital receptor and rectangular collimation 2
14.2
Panoramic Orthophos XG(CCD) ProMax(CCD)
243
Full mouth periapical with digital receptor and Rectangular Collimation 34.9
Full mouth periapical with D Speed film and round cone 388
CBCT Medium field of view(Galileos default exposure) 70
CBCT Large field of view(NewTom 3G) 68
CBCT Large field of view(CB Mercuray, Standard quality) 569

These values of radiation dose were cited from the Ludlow’s recent articles

21-23

BT igh o2ldeiv Y2 ixdyidy

CHEHRI ZIe AR IR| HI51 A HiZ 2013 |

43



ORIGINAL ARTICLE

m. 22 OB EF5H Sl2 i 3 St 2
23 Aok Aziaiel,

A Selket Aol Ak G4 B F SlolA] Aol wlek 2ol Sefuizte] AhALaAL

o BAES, AR} B0l e A 00D A A HEIET AR AT o) ojojg 44

—~

Charge Coupled Dev1ce) AlA 5ol ZEol Hls] o|m, Table 114 AJAIE vl=r ADAS] X[ A7} 0]
AL Tasla e ghrfof| A EHAS L o |EI Qe ARelug eyt 2|} A4 4]

A ’

BPHY AA S ol 8sl7] Kk 2ol o]g  FRF ARA AR dade] EAET. o5 HiM=
Hozn @A Fdol Ao Q. Tt W= S uet A eJARE2] HV\V‘* v} Alefjof gk A
F o] B T A 2ARE ARgRIE . AL TReRtpdARIAR] s 3 CBCT Y -8
Ul d Solh o]@jdt QJAF Alsko HEARA mEe] Ao thgt HA Al B3 %}, Al gl A=
o139} o]0] 9 22 7|2 dSato] 2 A Ao (quality assurance) 53t #HH AG-E50] AYE
HlIE oA ST Qo el B Az WUt glov], dRpeiAMEEE S0
2o 283 272 njela|Fa] ol ujdolata A &, AZOJORZod Y n thshA| atol AR 3 et at
Z3te}, olefdt EANES sidsh] e WA ZUARSHE, WA HLAE] SO AEsts|ete]
A wolel B 47149l weat Felo] Waste],  FE Aol /1A A A (radiographic
o]2 Eato] x|TkoJat W X|THQAYAL oR7|AF 5o selection guideline) AlZo] WaHE Hast glrka
ATPAA T Zo] gt Q1A ABh oA WA B AT

40| E28} Y Fo| FAHolok shul, T 2}

0] =22 2010H:= HZrhstw wHIX|E0| 2lsiM HrE

i vz EE

1. Brenner DJ, Hall EJ. Computed tomography- An imaging. Med Decis Making 1991; 11: 88-94
increasing source of radiation exposure. N Engl J 6
Med 2007;357:2277-84

Bl

. Norlund A, Axelsson S, Dahlen G, Espelid |, Mejare
|, Tranaeus S, Twetman S. Economic aspects of the

2. Preston-Martin S, White SC. Brain and salivary detection of occlusal dentine caries. Acta Odontol
gland tumors related to prior dental radiography: Scand 2009;67:38-43
implications for current practice. J Am Dent Assoc. 7. KIM IH, LOPEZ B, KANTOR ML, New Jersey Dental

1990:120(2):151-8 School UMDNJ, Newark, NJ, IADR/AADR/CADR 87th
3. Memon A, Godward S, Wiliams D, Siddique |, Al- General Session and Exhibition (April 1-4, 2009),

Saleh K. Dental x-rays and the risk of thyroid 8. White SC, Forsythe AB, Joseph LP. Patient-selection
cancer: a case-control study. Acta Oncol. criteria for panoramic radiography. Oral Surg Oral
2010;49(4):447-53 Med Oral Pathol. 1984;57(6):681-90.

4. Claus EB, Calvocoressi L, Bondy ML, Schildkraut JM,
Wiemels JL, Wrensch M. Dental x-rays and risk of
meningioma. Cancer. 2012;118(18):4530-7.

9. Kantor ML, Slome BA. Efficacy of panoramic
radiography in dental diagnosis and treatment
planning. J Dent Res. 1989;68(5):810-2.

5. Fryback DG, Thornbury JR. The efficacy of diagnostic

44 | CystRIZiolAbEIR| HsIE A1 2013



ORIGINAL ARTICLE

o
1A

. European Commission [Internet].

. European Commission [Internet].

-

. Rushton VE, Horner K, Worthington HV. Routine

panoramic radiography of new adult patients in
general dental practice: relevance of diagnostic
yield to treatment and identification of radiographic
selection criteria. Oral Surg Oral Med Oral Pathol
Oral Radiol Endod. 2002;93(4):488-95.

. An SY, An CH, Choi KS. Efficacy of panoramic

radiography as a screening procedure in dental
examination compared with clinical evaluation.
Korean J Oral Maxillofac Radiol. 2007;37:83-6

. Choi JW. Assessment of panoramic radiography as

a national oral examination tool: review of the
literature. Imaging Sci Dent. 2011;41(1):1-6

. Price JB, Thaw KL, Tyndall DA, Ludlow JB, Padilla

RJ. Incidental findings from cone beam computed
tomography of the maxillofacial region: a
descriptive retrospective study. Clin Oral Implants
Res. 2012;23(11):1261-8.

. Stephens RG, Kogon SL., New U.S. guidelines for

prescribing dental radiographs--a critical review. J
Can Dent Assoc. 1990 Nov;56(11):1019-24.

. American Dental Association [Internet]. The

Selection of patients for dental radiographic
examinations. [Revised 2004; cited 2012 Sep 15].
Available from http://www.ada.org/sections/
professionalResources/pdfs/topics__radiography__ex
aminations.pdf

Radiation
Protection 136. European guidelines on radiation
protection in dental radiology . The safe use of
radiographs in dental practice. 2004-[cited 2012
Sep 15]. Available from http://ec.europa.eu/energy
/nuclear/radioprotection/publication/doc/136__en.pdf

Radiation
Protection 172. Cone beam CT for dental and
maxillofacial radiology (Evidence-based guidelines).
2012-[cited 2012 Sep 15]. Available from

= o

20.

22.

23.

http://ec.europa.eu/energy/nuclear/radiation__prote
ction/doc/publication/172.pdf

. Tyndall DA, Brooks SL. Selection criteria for dental

implant site imaging: a position paper of the
American Academy of Oral and Maxillofacial
radiology. Oral Surg Oral Med Oral Pathol Oral
Radiol Endod. 2000;89(5):630-7

. Tyndall DA, Price JB, Tetradis S, Ganz SD, Hildebolt

C, Scarfe WC. Position statement of the American
Academy of Oral and Maxillofacial Radiology on
selection criteria for the use of radiology in dental
implantology with emphasis on cone beam
computed tomography. Oral Surg Oral Med Oral
Pathol Oral Radiol. 2012;113(6):817-26

American Academy of Oral and Makxillofacial
Radiology [Internet]. Joint Position Statement of
the American Association of Endodontists and the
American Academy of Oral and Makxillofacial
Radiology. Use of Cone-Beam Computed
Tomography in Endodontics, 2010-[cited 2012 Sep
15]. Available from http://c.ymcdn.com/sites
/www.aaomr.org/resource/resmgr/Docs/AAOMR-
AAE__ postition__paper__CB.pdf

. Ludlow JB, Ivanovic M. Comparative dosimetry of

dental CBCT devices and 64-slice CT for oral and
maxillofacial radiology. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod. 2008;106(1):106-14.

Ludlow JB, Davies-Ludlow LE, White SC. Patient
risk related to common dental radiographic
examinations: the impact of 2007 International
Commission on  Radiological  Protection
recommendations regarding dose calculation. J Am
Dent Assoc. 2008;139(9):1237-43.

Ludlow JB. The Risks of Radiographic imaging.
Dimensions of Dental Hygiene. 2012; 10(6): 56,
59-61

BT igh o2ldeiv Y2 ixdyidy

CHaHx| THo| AR B K| HI51R M1 2013 |

45



