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Patient Entrance Doses from Intraoral Dental Radiography in Regional Health 2

Natika Jitpinit B.S.

Regional Medical Sciences Center 2, Phitsanulok

Abstract

Intraoral dental radiographic examinations are used to diagnose and monitor oral diseases.
Therefore, should using radiation dose to the maximize benefits and minimal radiation dose. The primary risk
is radiation — induced cancer. Patient entrance doses (PED) was studied by Regional Medical Sciences Center 2,
Phitsanulok, including Phitsanulok, Phetchaboon, Uttaradit, Sukhothai and Tak. Eighty - eight of
intra-oral X-ray units were forty-five hospital and forty-three dental clinics from 2013 to 2015.
Patient entrance doses (PED) in adult patients from 6 types including upper anterior, upper premolar,
upper molar, lower anterior, lower premolar and lower molar were measured by solid state detector.
The third quartile of the group were 2.8, 4.0, 5.0, 2.5, 3.0, and 3.8 milligray, respectively. The radiation dose
used in the imaging of upper molar teeth of adults which higher the diagnostic reference levels (DRL) of
European guidelines of thirty-three units (37.5%). They were compared the radiation doses of hospitals and
dental clinics did not differ statistically significant (p>0.05). In conclusion, the radiation dose patients receive
higher than the reference value. Therefore, using high dose of hospitals and dental clinics should edit
causal factors of the high doses and improve the current techniques to suit reduce patient dose to be

as low as possible and lower than the reference dose.

Key words : patient entrance dose (PED), diagnostic reference levels, Intraoral dental radiography
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g 7083,84 | 7281 [P00RO0 o | 341,65 | 11,32,354

& 87 PRI IO 67,82 | 0,51

= 77,85 ’ g |
og 0 88 T T 73 1

0.5 1.6 2.7 3.9 5 6.1 7.2 8.3 9.4 10.5 11.6
3nased (mGy)

A = v U v 1 ] A 4
NINN 2 ﬂ"liﬂi%fl]”IEJGU’EN']JiiJ”Imiﬂﬁi]”lﬂﬂ”liﬂ1EJﬂ1W5@ﬁﬂuﬂ31uﬂu1u%ﬂﬂﬂ1ﬂl¢ﬁﬁ@ INIATOUDNHLTY

voaT5ane1UIaLaLARIN 91UIU 88 1ATD4

15



nsasInmsilesdiunivgulsn ans.2 iivalan : Ui 4 adivi 2

myan 3 SeumguanfSinadanlvdgihennmsmemundaiuluresihndlvgueslsanenia

o 1 an 1
VIUIU 45 UK uasAaun 43 NS

MnsaaItnely V3inu§sd@dilo Patient Entrance Dose :PED (aainid) P-Value*
Tugeaiin T3anenuna aaunilu
(Intraoral dental Min Max | Max/ | Third Min | Max | Max/ | Third
radiography min | quartile min | quartile
ration ration
Wunhuu 0.3 6.9 21.8 | 3.0 0.7 4.1 6.0 2.7 0.97*
Wunswleeuu 0.5 8.4 173 4.0 0.8 6.5 8.3 4.1 0.86*
WU WU 0.5 10.1 21.6 | 5.0 0.8 8.1 104 |52 0.74*
Wunihana 0.3 5.8 182 |25 0.6 4.0 6.8 2.4 0.96*
Wunsuriosana 0.4 6.8 17.7 | 3.0 0.8 5.0 6.7 3.0 0.81%*
WunsIWaN 0.5 6.9 15 3.9 0.8 7.8 10.1 3.7 0.64*
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]
o v aad
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(Intraoral dentalradiography)

kVp* mA* FSD* (cm)
Mininum 60 2 11
Maximun 70 10 31
Rang 60-70 2-10 11-31
Mean 66.2+4.3 7.4+2.1 21.2
Y
WH0IWA : kVp : kilo - voltage peak (A1nTaTaad) Asmianuaisdng lfhsznieinviasaenssd,
mA : milliampere A9 AINTLUAYADALOABITH, FSD : Focal skin distance Ao szoza1nya Tolia
SR A Y [ = 1
YoInaoatonwIsdndnIdl 18T Inszez Tinadadiularslaunsieniseanvod
A s
130D N5 INY
01501 131U FITNAMTONEMNTITHNUNT VDUV

= 2 v A g’; dy 3 [
msanw1dsuasealuaseinlunisia
5uuse@nnmsoreninseaiuluyeain
Py ' I a
AIvg auan1nauuasavedlsaneruia
Aaa ] v A 4
wazaaunly ludandanva lan wasysol
a 4 [y o 4
gAIAAn g lune LazaIn  1UIU 88 1ATDY
9 ]
U 6 wiadu aunaianlyauilszd vay

=S

Y

@9ANAAIAININFHANY WulSuiusaFdveq
WUNT WU (maxillary molar) Yo7 lnginialan

o ' oA
HareTauvoariaononsisd A1 1nan 3

1 [ Y A A o a 1 a

YOINGN 1NN 5 HadNTo gunua181999v09
. . d' o Y A a a 0’(2)

European Guidelines Ni1ua’l3 Ao 4 Haaingd
pazgandialsuiuiaavesaiuive

£
NUN

D.

an 2 (65) S=
VOIATITIU YaYIUaTAUL Arnulu

@ @ [ { o <
IINIANA I ﬂjgﬁ W HagLinauazIin

[ 1

o v v o ad ()4
ﬂ15ﬁ153ﬂ5\1ﬁm@\1ﬂ53!ﬂﬂaﬂ‘;]fllllﬁﬂ NnInn1

17

Alveminy 3.7 Dadnsd uag3.s  Haamnsd

mudiay arumlsuusiguoaiunsiuan
1 o
(mandibular molar) V0 InaiA1AI0 Tnan 3
YOINGUININY 3.8 Hadnsd gani1IuItoves
. 2(6)
Eun-Kyung Kim HazAULYOIUTLINANING

[

d' % 1 =) = . 1 (%
nIanfsumsed (Patient entrance doses) (N1AU

d A 1

g UAFINI

v A

3.07 Yaans WFUNU dIULTuusa
yoan13gren miudug lusesn 14un
Hundivy funsivdesuy Wuniiara
Wunswilosars wumlsmnmsidganinnuive

Y99 Mi -Ra Han tazaszvedtlszmenning”

e

nnytaiu sildnsudeyainfSuwsaanld

9
1%

NUY

e

Y Aaa =
direlulsanerunanazaatinlumsanuia
1 1 a o = 1 a o d’
nuaalSuesaageaniiaulTedy 9

k) k)
voanalszma lnetazaalsemana 6 siauy



nsasInmsilesdiunivgulsn ans.2 iivalan : Ui 4 adivi 2

d‘ a [ v A 1
taztionasansuasi@vesmsoteninilu

' IS) ' 2
LLaﬁﬁluﬂﬁjNNﬂ1ﬁﬂi$‘ﬂ18N1ﬂ Tasnwualsuiw

'
A o

Faadgauazgagalunguuana iU tag
Lﬂ' = v A 1 v
HogN1NTL8VRITNIUTITV0INTA18TIH
Wunswuudlug dnsdalaunsy ns1ud
msnszarenuuniv vazngulsaneruiany
aatnAu1uININgINalsusi@nan
~ Y I T =y =
unuy lupmi 2 waaaliidunanlsunasd
vyosngquea1sndiulseldiiaranasldon
Y 1
TaganlSuiusedlddiae auiunsmnla
I o '
arsiumsnszanenuuivinazsiuiungu
daulvaldsundasldegdumiadlng
unu Y 18 1dTwaunnigae uaziilenfseuiiou
1 =Y v A Y Y 1 [TA=
afSmnasaanagiennnisatening @iy
luresthngdlngjveelsane1nasiuiu 45 una
aa 1 ' a v aAq Y
wagaaln 43 una wualSuasaanly
Tumsareninssd@lunswoudlvojvesnguy
A P 1 1 1 o
ianealnan 3 vesnqulsanenna luuanaienuy
NEDA (p>0.05) NAFHAMIDIMNTIAI IR

g’/ =) 3 g‘/ = =) v A
N9 6 sUANY  asdunIsany1USuIus e

U [

=S g’/ ‘:91 1 1 =)

‘ﬂWﬂﬂ'liﬂ185]1W3Qﬁﬂu1uﬂi\1u1’\lﬂ’ﬂﬂ1ﬂﬁu1ﬂl
v A d‘ (Y] 9 1 1 9 a a o
3\1?”/]3?’]ulﬂq@ﬂ']’lﬂW@’l\‘]@\il!az\?Wu?%ﬂ

1 = = 1 1 [
ilTﬂ@]1\11J5$L1/lﬁ INUHUIYITUAIIG LFU
(European Commission : EC)(Z) (Food and Drung
Administration : FDA)(S), (National Radiological
Protection Board NRPB)(Q) 181 d iz
dmsunisivuanInates aiualIugny
o ' v Aaa o 9)

msﬂixﬂuﬂmmwsummwmasmauamaﬁu

Y
LHU ﬂ1§ﬂ3‘].|ﬂ1|ﬂluﬁ@uﬂ”liﬁ”lﬂ1u, NIINIUANY
a [ 1 4 4
Ysuruseadironazguaininiosonssd
= Y Y (a oua

msdneusuINAUROY nsaruguganIW
4 Y A A A ) 3 £
Lﬂi@QﬁW\‘]V\IﬁNWi@Lﬂﬁ@\‘]ﬁﬁ’l\‘]ﬂ’lW Lﬂu@lu

o a [ 1 a [ = Y
ﬂ33ﬂ1luuﬂ15ﬁi’lﬂﬂﬂﬂ1ﬂﬂﬂﬂ‘li\iﬁ‘ll’ﬂilﬂﬂ’lﬁl

18

I~ o ] 1 4 4 [
Wuilsededaastiies  enfSeuneuny
USuasaadredeegrsayuane nslsziiuy
o a vy 2(0) A
asauiiunsesatosnn 3 1% wenlruqu

TilRtins 15 a@dudieunfuanusuilu

wazwaur ldgnislddsuimsaanidosas

TagnuniudoyalSuiussdodwaoiiiouay
9 = [T Y 1 a o
quu Tiulsunasialvinisanas wu nuIve
o 1) (2 o
YoIans1¥eIuIINg - UTuIuTaTve
nmsarenIwlunsiuuuvesdlvg 1 2542
1 [ a a 4 = 1 [
MIAY 3.9 Jaansd uazll 2548 M1A v
a A 4 a % {
2.4 Haamse Tuur TdulSuus@nldanas
A [ v A 9y
1199910179981 aNAONITAAAIVDINT 1%
A P Y A A 49!
IATDAUDNBITINN AL NT IFN UMW NI UYD
FLUVDININATADA (11991NNI1TDITAIN
ana = ] % A o Y [ A A
Avmeavzludusummihdreiagniianu s
' Y= o Y1 a =
gannmslgdaui Ivysaamaiauazilsuna
[ dd‘ 9 1 [ d' ] 9
Feanlyaw) amlatedus wu mslyanue?
d‘ g’/ a a Y Aa v A 1
Taundu 100 Jadwas Insuiusaaganin
a aa 4 I
AW TAY 200 HAAAINAT L1AZIATOUBNHITIN
UAINIINI035IT 1.5 Uadatuasogitiey
a [ 1 4 7 A
1dSurusedgeninnsesonytsdnd

Y <

AIMINTOITIT 2.5 Haamnsogilitlon uaadlim

ANTINVDIANTIFOIUIINT IR AIN AR Y

o

=\

aon1sUivanlSuimse@1ddiae Teaasd

= a o = o Y
mMsAne1Iveas lUdsdunadinyvesnis 14

Ysurasaangs Tasdaden1ag Niinadoe

[ a v AaA da@} ] d‘ 4 (=
AT IUT TNV ¥ AT ueNTI 0 14T
MIAIUANAUNINHIBIATDAUDNHITIUANIWAT
= @ n 9

Tutimsdsudgaag lulduasgiu anuenass
[ a o { 1 :»
nszveniaates Adunl¥uaulidenaad
I a [
msiszuramwmdunvudaldunaz g
Y Y Y
MInUANAUAINYEIIe Az iing Hiedh

o ] 4 I an
wazddlunlaswiduszuuadanindinea



nsasInmsilesdiunivgulsn ans.2 iivalan : Ui 4 adivi 2

Y A

A Y a v ! Y
nlvdSuusedanasuinni LTV UHIN

A

Y 1a wva 1 = Y 9

Aufuaacu lufinisineusuldaniuiiFes

g‘/ a wva o v 9 g’/ a A

Tuaoumsifianazdsludlamsaunaiian
9

manzay JsaunaiinlashifinisdsudSuilye

maiafigiuldanas uag bilimsdaanfFum

=1

Saai ot 95 s maunnusuilu dudu

€

(91}/ =2 a2 [T J
sunnmsanedsuiusaalunisorenin

)]

a (2

{ 1 Y g I
Fvdeiuinuargeluaseiivziludoya
mhldgmsidanudidynomsdsudiom
Saadiheldldsuannansumsiasievaas

9 1 1 A U A
Hoyadegdoiioaazdiau lag lsangnunauas
AR N TUADITINAUNALIRUATNIIUYT NS

s

1 (% d‘d aa (% 9
e INsIdFndgunInawsadionelinla
] 9 [% U a 2 =)
pg1IgnAoIuazaIlIvdanIlIuIuiad
[ a g o oA
nfieuiispiumsrsdauiluilszSuazduiiums
Y @ o A g ]
un lvSudgeadenilluanuvaediensudau
A a v aq VY Yo Y
ieaalSuiwsadlidiheldsudosganas
Yaoans mearuau Lildlims 145 @nudiae

a o
WnAuANNTILY
agl

Yswaseddihevinnisoneninsed
daa [ ' A
enwsgItanelulureuinluvaguaini 2
' v [ a 4 a s
laun Fandaain vy lan wysysal gasAas
uazg Tuiie wumSuusidganin1619de ves
A o v =
frua’ly 39a93

European Guidelines

wwwamamsdsuilyanly TasTsenennanaz

19NA1591999

1. Memon A, Godward S, Williams D,
Siddique I, AL-Saleh K. Dental x-rays and
the risk of thyroid cancer: a case-conrol

study. Acta Oncologica. (serial online)

19

aa Aq ¥ A v v 9 a o
aadnlunl¥/5uas @ganiins1eeemrue
Asasznintennudinyaenulaonne

v VA oA @
NNFITVIR28 nazaulunITasIIdo Uy

{ d a @ @
nuannguealSuusiage uazlivigs
madadegiuldmngan TaodSuaaliiooas
nazesnlsznouildlunisoreained

THmuizauaiugnunisdseiugunineeg

v AAaAa 4

! A = v 2
NN01859T R inefSTeuneunulSuw

v a9y

§9dd198eedeainane tWonruqu lald

a o

@ Y ' I
imsldsadnudiheuimifunnusuiu uay

'
v A A 9

W ligmsldlSuassdndosas uazdoya

u

e

Ysurusedlunguisndafdnyil
wiiludlsy TomilumsdnuidSumseddiae
4" d‘ 1 é o 1 = 1
Tuduindiunitanazirildgnisdnyine
Tumiwsawvesdszima e Iiszimalne

A 29y a

Ia1lsuasedereogveddsumalusuina

A

ol iluadadanmune auveilszmeas 1y

a a
naanssnlszma
YOUOUAMAOIUIGN1T 15INE 1V
@ J 9 Y A aa
Nuaunng 191110 Isanernavaznaiiniy
' sq 9 1 A o aw
NNy nlvanusauielunsiauide uag
° 7 4 =
YOVDUAWABUIBMIFUIINITNAAT MIUNNET 2
a d’ 9y o aov 9 v
Wy lan AlvmsaduayuauiIteaiusea
9 Y 4
Tuasall wazvovoUAMAMGNIA GNTYAN
¢ =

ivandafguia nlddertdauonuy

[ aw y Az 1A
Gluﬂ”liﬁ]ﬂ‘ﬂNﬂnilfﬂuﬂiﬂumuﬂmﬂﬂ

2010 ( cited 2015 Dec 22); 49: 447-453:
Available from: URL: http://www.learndigital.net/

articles/2011/DentalXraysandthyroidcancer.pdf.



nsasInmsilesdiunivgulsn ans.2 iivalan : Ui 4 adivi 2

19NA1591999

1. Memon A, Godward S, Williams D, Siddique I,

AL-Saleh K. Dental x-rays and the risk of
thyroid cancer: a case-conrol study. Acta
Oncologica. (serial online) 2010 ( cited 2015
Dec 22); 49: 447-453: Available from: URL:
http://www.learndigital.net/articles/2011/
DentalXraysandthyroidcancer.pdf.

European guidelines on radiation protection
in dental radiology: The safe use of radiology
in dental practice. Issue NO 136. Belgium:
European Commission; 2004.

IAEA. International Basic Safety Standards
for protection against ionizing radiation and
the Safety of radiation sources.IAEA safety
series No.115. Vienna:International Atomic
Energy Agency; 1996.

ICRP.  International ~ Commission  on
Radiological Protection. Diagnostic reference
levels in medical imaging: Review and
additional advice. A web module produced by
Committee 3 of the ICRP (serial online) 2002
(cited 2015 Dec 30);(14 screen): Available
from:URL:  http://www.icrp.org/docs/DRL
for_web.pdf.
#3955 pags  adud ilesddna,
anwdasaseainnslfiasesensisdily
Glulﬂlﬁﬁ'W‘ﬁWﬁmqellﬁ 7. 1139173
NININGIMITATNITUNNG 2556;  55(4) :
236-245.

Kyung Kim E, Jeong Han W, Woo Choi J,
Hoa Jung Y, Ja Yoo

S, Seo Lee J.

Diagnostic reference levels in intraoral dental

20

10.

radiography in Korea. Imaging Sci Dent.
(serial online) 2012 (cited 2015 Dec 22);
42(4):237-242 Available from: URL:
http://www.ncbi.nlm.nih.gov/pmc/articles/
PMC3534178/

RA Han M, Cheol Kang B, Seo Lee J, Ja
Yoon S, Hee Kim Y. Reference dose levels
for dental periapical radiography in Chonnam
Province.Korean J Oral Maxillofac Radiol.
(serial online)2009 Dec; (cited 2015 Dec
24);39(4):195-198.  Available from:URL:
http://ww.kamje.or.ki/KAMIJE _Journals/2009
/pdf/147.pdf.

Food and Drung Adminstration. Dental
radiographic examinations: recommendations
for patient selection and limiting radiation
exposure.(serial online) 2012 (cited 2015 Dec
24); (27 screen): Available from: URL;
http://www.ada.org/~/media/ADA/Member%
20Center/Flles/Dental Radiographic Examin
ations_2012.ashx

NRPB. Guidance notes for dental
practitioners on the safe use of X-Ray
equipment. NRPB, Department of Health,
Chilton, (serial online) 2001 (cited 2015 Dec
30); (58 screen): Available from: URL:
http://www.gov.uk/government/uploads/syste
m/uploads/attachment_data/file/337178/misc
_pub_dentalguidancenotes pdf.
Gulson AD, Knapp TA, Ramsden PG.
Dose to patients arising from Dental X-ray

examinations in UK,2002-2004. Hpa-rpd-



nsasInmsilesdiunivgulsn ans.2 iivalan : Ui 4 adivi 2

022. (serial online) 2007 (cited 2015 Dec 24); gov.uk/government/uploads/system/uploads/
(18 screen);Available from: URL:https://www. attachment_data/file/340122/HpaRpd022.pdf

21



nsasInmsilesdiunivgulsn ans.2 iivalan : Ui 4 adivi 2

nu‘lﬁm,l,mmml,a Heaiy!

a adaoa

fetuldayIn!

=

dsnennululives

uu9n1fiae muad1useu
937N NIAU NaA 619

laignunsavitanenela

%qﬁﬂ'\n au
wiunien snglaliaan

AU ﬁﬂuﬂws

e mmuﬂmamua Wi

-

S IHsudnds W “Lw:swaﬂ
- Uy

LLﬁSLLQﬂLLWV\ﬂ’J'\

A v L
| ANNLE asnuntanunI

| 7 en88ns.
ﬁ')‘./@'g;g 1

nsyAIUN (1

|
1422 B.Y ok
3 *OFP ‘_\(‘.u/
s
'

22



