— gk F7F - obebmbAbAI e A 1 Vol 20, No.l, 1990—

Axdeta A sohe Asadet 24

AV A o] /Kol‘é‘

AR AAE fetez AAR
FHsEo) Y AL AT
oz oo Agel A% FHL e
A AR #ZogAlo] of7|E 4
AL kAR Fe4s YA P

AL 5| Zo| Frddel ¥R A
gojoz sl ANEII depd 4 9
Aoz FeA slpozt B4, BEA I
2, 9} elldo] glomh AsFENe T
ul-}\}.x«u}z] Zodor} shxabupul A Al B

= ogisbA WA #odo] w2 uRALA
-’4—’“— Ax 2 odFsle] s AL oke] wiAlA
o2 3 £ UAM ANE VoL kY
& gkt

FWAAAE B SR Aol
A8 dFL 19539 Nolan} Patterson®el] ¢
# A= ol ozl ol o A=} %k

2 o2

2

s
13
H
5
oSL
£
i
_?L
"2
e
el
}.r

N
AL

N

JAh #AF 3—?3 xZ4] J% ‘?‘;34 ]?4 ks
AR TS AFsA dAAL-A R AYE
WA A AST A7t Bed, 2% &
AHgo] =& w3t F 4%Y ZAHE, pointed
plastic &A%, rectangular 2AHSS AH&3}
Qe A% wAAlES E A5 s,
GRS WIS #HY WAAFE F
;gxs.u)o},gi;}.

Zoguydo] =g §F5% AFelA, Brooks
9L o7 oA o WS oE3s] F

hos

Adel we A FL4FE FARYL,
Priv.-Doz'®, Aken®Linden'”, Kuba%'®'?,
Manson-Hing & Greer?®,  Whitcher 52"
Hayami§®2 stxziopalal &odAle] =hakAl
F4%< 3s%e9, Myerse®2 obsel
A shreiel ApdEGAe A FEBE =
AStieh, mAAN FIA FAR FF
A3 AFE Weissman¥o] A3 Asted 4%
9 #dAe FF% AT Bergest
Wahni#®7k gok 8948 24 43l
HE A7 elgleh,

ol g WA F4e FAL FAlA A
A Algste s A F4oFadel alAlet
S5 phantomg Ab&3sHE uhge] glout
Axe ALE 2o A depean. 2
2 olw] &Aoo o|&s5 TLD(ther
moluminescent dosimeter)ol] & QFB%
FEEERIEY
olo] MAE YARL-TH7 Azish 234
e 15l YAH oz gol A g Y
dae SAd0] BE T3 24 249 Pa

F4%% phantomAo] TLDE F3AA
Hatel ool AL Aol wmshE v
o},

-'lNriFer‘l

2

II. 2 9 uhy
1A g

£ ool Al4¥ phantome 7 o A

-~ 103 —



2FAE e Az
hantom(RT—ZlO Humanoid Head &
Neck Section®, Humanoid Systems Co.,
U.S.A)elglen], 53 7 5o WAy §
Fe8 Z2A37) Yl AHgE TLD= 34k

4 (CaS0,) ol &%% Dysprosium(Dy) & 0.
lmol% A7k 2325 @43 A (Ther
moluminescent dosimeter, TLD)?*Z A Al&

St

Aub A S WA A 2AH dA
gl 27102 600°Coll A 24]7k &<k &A% F,
235°Coll Al w3 (glow peak) & 2l A&
(CaSO, : Dy) & polyethylenetell o} phan-
tom W&o Fog sjRedd FREQ U%Eqt
T, FFAAE, HAstgA, FFeldd, &

okshd, zHAbAol HA 7 H-919h AxAle
A&H3-E A7) ssled =2AE B FY,
Hygd F4ud FH3] st LAl
Arte FRIEE, F 12%8He HAAR
c}.

Fojue QAelA ol Asae Aot A
Agoh FALY $EtagRd, s AAY
o TAYY dmgad 3 FretLyed

S 72 zE 2.75¢91x 2 AF5 open-end
cylinder 8919t 1621x ZAlgo2 A3t
2, FALE HA3olH BIPo= A
A% AvE PAAARE 271909 8AR =
A E 1/4%, 1694 ZAZA £ 129
w2ARE Fo £ AYE ABsisleHFig.
1.

7+ il o

ha | 2 0
o}

Al4-5 WEL 5X7cm(size 4) speed group
D (Dentus M28, AGFA-Geveart, Belgium) i

k)

2 =7AL Table 1% %

FHES m¥dol AHAA 70kVp, 15mA
Aol A 2.5mm ¢FulFoishs AMER +
W ukALA 293 7] (Ritter?, Sybron Co., U.S.
A)EA A% 203 E4]71x, A8F HF
planchetteo] ol Algin] dzlo g sl Fo]
olwl wEsHe dut3E FFuld(Model
R268, Hamamatsu Co., Japan)3 %33} &
A 7] (Model 2001S, Top Electronics Co.,
Japan) 2 wHARA %’“ o% 243 3 FJTA
2 Adle] 2 ¥o9 F4doz EAGA.

Fig. 1. Phantom head positioned in intraoral
X-ray unit
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Table 1. The factors of each projection and projection area

Methods Kvp Time (sec) mA FSD Angle of beam
8'' Max. Ant. (T) 70 1/4 15 8 inch 45° to film through nose tip.
16" Max. Ant. (T) 70 1 15 16 inch 45° to film through nose tip.
8" Max. Post. (T) 70 1/4 15 8 inch 45° to film through 2cm befow outer
canthus
16" Max. Post. (T) 70 1 15 16 inch 45° 1o film through 2cm below outer
canthus
8" Mn. Ant. (C) 70 1/4 15 8 inch 90° to film through chin
16" Mn, Ant. (C) 70 1 15 16 inch 90° to film through chin.
8" Mn. Post. (C) 70 1/4 15 8 inch 90° to fitm through mand. inferior
border
16’ Mn, Post. {C) 70 1 15 16 inch 90° to film through mand. inferior
border
8" Mn. Ant. {T) 70 1/4 15 8inch 45° to film through chin.
16" Mn. Ant. (T) 70 1 15 16 inch 45° to film through chin
8’ Mn. Post. (T) 70 1/4 15 8 inch 45° 1o film through 2cm above mand.
inferior border
16" Mn. Post. (T) 70 1 15 16 inch 45 to film through 2cm above mand.

inferior border

C; cross-sectional technigue T, topographic technique
Table 2. Absorbed dose of occlusal radiography *unit mrad
Areas
1 2 3 4 5 6 7 8 9 10 11 12
Methods

8" Max. Ant. (T) 4061 878 910 284 319 165 61 35 38 38 12 3771
16” Max. Ant. {T) 3486 963 568 325 200 110 38 35 84 35 23 3449
8" Max. Post. (T} 3781 380 768 160 339 47 79 18 47 9 12 3389
16" Max. Post. (T) 4044 363 1058 165 264 52 35 12 18 18 6 3786
8" Mn. Ant. (C) 3560 136 55 23 15 12 9 9 23 23 44 3305
16" Mn. Ant. (C) 4319 145 44 18 12 9 9 18 17 15 12 4026
8" Mn. Post. (C) 3681 21 131 12 67 18 21 12 35 41 50 3258
16’ Mn. Post, (C) 3945 15 244 12 87 18 9 12 17 35 21 3600
8 Mn. Ant. (T} 4217 35 38 131 96 67 58 47 128 108 87 3812
16" Mn. Ant. (T) 4334 18 26 35 130 90 35 44 70 100 56 4073
8" Mn. Post. (T) 3870 58 25 38 87 67 35 32 100 148 78 3264
16" Mn, Post. (T) 4232 102 38 47 43 26 24 15 50 61 41 3896

1. standard, 2. eyeball {Rt.), 3. eyeball (Lt.), 4. max.sinus (Rt.) 6. max.sinus {Lt.) 6. pituitary
gland, 7. parotid gland (Rt.}), 8. parotid gland (Lt.), 9. submandibular gland (Rt.}, 10. submandibular
gland (Lt.), 11. thyroidgland, 12. skinsurface. C; cross-sectional technique

T; topographic technique
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Fig. 2. Relative absorbed doses on the maxil-
lary projections. 1. standard, 2. eyeball
(Rt.), 3. eyeball (Lt.), 4. Max. sinus
(Rt.) 5. Max. sinus (Lt.), 6. pituitary
gland, 7. parotid gland (Rt.) 8. parotid
gland (Lt.), 9. submandibular gland
(Rt.), 10. submandibular gland (Lt.),
11. thyroid gland, 12. skin surface.
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Fig. 3. Relative absorbed doses on mandibular
cross-sectional occlusal projections
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Fig. 4. Relative absorbed doses on mandibular
topographic occlusal projections
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Fig. 5. Relative absorbed doses on maxillary,
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Fig. 6. Relative absorbed doses on maxillary,
mandibular posterior occlusal projec-
tions

v. 2 B

Aol eheldtel 1o g vk AdD 3
oyt ZAAQ AP FEeA A E A of
HAE @ Bu-39rk 9o gk, ey
ARH oz AopAAdAL DG A Ao A

= WA F4Fd daldEe olx 249
Ao AR gt

o| 23 WAl o2 oldte] WUl 4A%
] Aolo} e F4 S aztel wetd A, v
Fd4, Qo5 w4y AdEFHs} B
29 w93, AR FoPel F7424% 2
A=t 9E Aol ZdsEgon X3
HAAAZ oA E o] &3 WA =™ 7
T+ A AP oz wEnio] furd
4 sz asieho,

Modan®’, Whitcher53?, Kaffe539& %7
Foll A+ 713E FollA Aol wote] 7}
2 ulzbsle]  zpaAdsle]l 6.5rad FEoA=
=2 F dokn st WA HE3 wghy
438 AAHQ DA &l AFsigct.

283t WA F4EE Fo)7] Yo
faster X-ray film, small beam diameter,
Z2HE AlE, o7 R, wAAL-m BT
A% 7t leaded apron, HY&AIY5E A
£3ted ok 317°9 Block5*®, Palmer5*®2 +
WA AL #94] A FFEge 244
7171 #13] lead shield®] WsAE AR

dl

o

BAA FEEel d¢E A E 8l g
A

Fvl AAT AdF24 Frey®t Wuehrmann®
2 FupALA ALl Zed Ao A FH Ui
7%+ o s d7de e /A

X-A

&3t e A Wt 22 BAYH 8 A
9 st g4l Wio) AutEle WAl o
o B0 sz, ¥ At = Azl

- AT 2FoA F4-ge] Frlddn 31yl
2= TLD¥ o|&3te] 24 A f3da
4% 22 At} plastic conedlA &
% 2ALE FholMe wAAdRL 70,
35-79.95mrad W 9lol Yotk BastwA A

— 107 —



o2 HAAA-gFT AR, AF, o3,
2E2AZ, BAYE] FFF AA AL
A 33l

19531 Nolan®”& Aot FurtAdAbd 2

G4 %922 315Re|m HE 12.6Rolz
3 Basiglev 21 Fele FoFeke] 3.
130-9.905R #H $lo] Yz FVEQY HAF
174-550mRol ok B339 glo] walA
Hado] oF 1/3003 =2 Z31t}.

Alcox®}t Jameson”& WAt 2ed 4]
Foll A HEt 200-300mRe] WA ¥ Z kg
vdebdotz BEastgleovt Lee”s 910mRe|3d
g3 2385t & dToldE Il
3-4rad® £& WAL F4FE dehlle vl
ozl Aol F2 mPAdler Y =%
A7}y %7}, phantome] =x}o], whAlA&dr]e]
Aol 7]l gtk AlgHc).

Brookss ™2 o2 FFo duAd w4
dogioll Ao F4Ee AT AF AT
Ao sjfey FREL ZE 44 A
B2 A F5EE veidis dglen
Weissman®, Antoku®®3F % % a
t & dTelAE dAe] Avirte Y8

g.l
ol

o ]

i)

L

[l
e
rlo
ek
K
wju
o

ool A 3-4rade] WAL F 4L Jeh
1, AdamgdgAele o+
A, dtetetH mgtaled Ao =

sopyEotm PRI Aole otaAF FAAY
o] =
AT

n R
4o
e
rO
Y
2
23

HellA] Aoz w2 F43E vehd
b Adstge] 2uet UdAEE I F U
et 16X ZAMS-S AbetA AR oA
812 =Algoz #F9Y AR 5477t
AEtTuch 5§43l 24" AL =24
Aolol W ditAdel A mlgal Aoz
tRE S, =g 8lx H 1690x sttA AR
ARGl A $Eett A&k R

Hupoll A Aol & A 2pAL o]
A AR Aoz Aol FEA %
RIS SRR SR

2.28]3. Nolan¥} Patterson-& 8¢1x] ZAME
T AHEE dle 16:0% ZAFSAIA R 3hAfe]
A AgEle WA Ee] 3-4¥ Folddan

2 27t

A AR AL ZAEF Aolo] WAl AT
o o
7

Heow FHztelA A== PArA
71 e 254128 142 F
stk & AddAME v ADHIAE
AU BAAAAE 471 A8lA inverse
square laws Z-§3lod 8alAoAe =&A7E
S 160X 1/48 P o 8Qx ZALE
3 16 A ZAMGoN A2 WAL F4%-2 169
A ZAHE AHEAl BE FYolA o EA Y
Elgto vt dAg Aol= gloltt.

19738 Weissman®Z 202 4ZFo T
WaghAlal #494] Calcium fluoride TLDE
A 12589 AFgH fxo HE gz} A

8
o
Pl
I
b

ATl AdAAF BGA et Ate
FHelA 58 F5%2 233 AbrAy 2
GA ZAZFToE = A
%2 uglen 3

#G oAy F A
2 ¥ #9%% 2% =3 sy
FRGA stz AT A

T8 FAREE 2 F R .

Berges} Wohni®& Alelel 471x ZF3
nFEAF A FAE dldd AdEE F4
Fe TLDE AHg3sted EAsglevl  axial
incisa®e] % tubelZF oz H e AL F5F
2 26.6mGy$s} 31.9mGy=4 £ AT =
AR JFEF5E2 AL AR Wl dsle
v ol el A% 11.4mGy-2.5mGyE4 £
AT Aoty #dH A F4EE Jel

AEY APk vlmale Az 7
A4 A 5B Ba aolrh Yo

ol #oduly, xZFAzk, A, Al
-9 87k Az, #97]%, phantomd ZF&FF

— 108 —



9 e =AWs] B Aol Ao AR
Hv 4 aPFIdel B DAL, AR,
x2A7 Aol BE F4F Ffolol e
AE A%A AF7} o FojAct & Aoz
REELES

V. 2 of

ddHo @ ol AlLsn Y mIF YA
o 5 7 249 9AA F43E #rtel)
sty FaARE(CaSO,) Qe BAFAE
phantom(RT-210 Head & Neck Section¥,
Humanoid Systems Co., U.S.A.) W29
83 d5std F=2E 10495 z3e &
12890 YA A1A 70kVp, 15mA Ae] 3}ol
A 8A ZAMRANME 1/4%, 16904 ZAE
A= 12 5 X-AE¢ =244 4o AA
5 owl PR FRoimgrale, shotAXY
W FAY wRmGes SEotagadAl
o] A F43E =Absle olefs} o] A
5 ARk,

l

. 2 7t 52 wAd F48E
3ol REo vX¥Fgdoza 3264mradell A
4073mrad Helel Uew 7 ool
zpol= A %skel.

2. AAARAF FEGagHdA 7, Aot
& HkFANEA7E 2 el wiE] waA
Tl whod #E Aod7Ay Yiom
?i Yol e 2AEAT 2AS4AFTEY
of B2 WA 4% B

3. setAA Y cdduFgIA ATEAE
Aog BE FHolA wlamdy ve WAl F
T&E 23,

4. FF SATAY ddagH g4 z2AE
HTH-H} ZASZAAAE HHdA OB
o wldte] AdjHoz ¥ ¥
LN A

5. sttAAY FidugEPA &

FHSAR AN B2 F9lol et e W
AA FEEFE LD HoETFAE
Addoz £e YAd 43¢ B

REFERENCES

1. Underhill, T.E..
tion from dental radiography. Part 1.

Radiobiologic risk estima-

Absorbed doses to critical organs, Oral
Surg., 66:111-120, 1988.

2. Richard, A.G.: Roentgen-ray doses in dental
roentgenography, J.A.D.A., 56:351-369,
1958.

3. Weissman, D.D.:

doses in dental radiography.

Comparative absorbed

II1. Special

projections, J. Dent. Res., 52:366-370,
1973.

4, Nolan, W.E. and Patterson, HW.: Radia-
tion hazards from the use of dental X-ray
units, Radiology, 61:625-629, 1953.

5. Frey, N.W, and Wuehrmann, A.H.. Radia-
tion dosimetry and intraoral radiographic
techniques. [. X-ray beam pattern within
head, Oral Surg., 38.151-160, 1974,

6. Frey, NW. and Wuehrmann, A.H.. Radia-
tion dosimetry and intraoral radiographic
techniques. II.' Internal and external dose
measurements, Oral Surg.,, 38:639-652,
1974.

7. Lee, W.:
dental radiography, Oral Surg., 37:962-968,
1974,

8. Greer, D.F.:

of absorbed doses resulting from various

Comparative radiation doses in

Determination and analysis

intraoral radiographic techniques, Oral Surg.,
34:146-162, 1972.

9. Alcox, R.W. and Jameson, W.R. Patient
exposures from intraoral radiographic exami-
nations, J.A.D.A , 88:568-579, 1974,

- 109 —



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

White, S.C. and Rose, T.C.: Absorbed bone

marrow dose in certain dental radiographic

techniques, J.A.D.A., 98:553-558, 1979,
Winkler, K.G.. Influence of rectangular
collimation and intraoral shielding on

radiation dose in dental radiography, J.A.
D.A., 77:95-101, 1968.
D.D. and Sobkowski, F.J.:

Comparative thermoluminescent dosimetry

Weissman,

of intraoral periapical radiography, Oral
Surg., 29:376-386, 1970.

Baily, N.A.:
radiation in dental radiography, Radiology,
69:42-45, 1957,

Richard, A.G. and Colquitt, W.N.: Reduc-
tion in dental X-ray exposures during the
past 60 years, J.LA.D.A,, 103:713-718, 1981.
Brooks, S.L. and Lanzetta, M.L. Absorbed
doses from temporomandibular joint radio-
graphy, Oral Surg., 59:647-652, 1985.
Priv.-Doz, T.J.: Gonadal doses resulting
from panoramic X-ray examinations of
the teeth, Oral Surg., 19:745-753, 1965.
Aken, J. and Linden, LW.J.:
Absorbed dose in conventional and panora-
Oral

Patient exposure to ionizing

The integral

mic complete-mouth examinations,
Surg., 22:603-617, 1966.

Kuba, R.K. and Beck, Jr., J.O.: Radiation
dosimetry in panorex roentgenography. Part
I1. Pattern of radiation distribution, Oral
Surg., 25:386-392, 1968.

Kuba, R.K. and Beck, Jr., J.O.: Radiation
dosimetry
Part III. Radiation dose measurement,
Oral Surg., 25:393-404, 1968.

Manson-Hing, L.R. and Greer, D.F.: Radia-

tion exposure and distribution measure-

in panorex roentgenography.

ments for three panoramix X-ray machines,
Oral Surg., 44.313-321, 1977.
Whitcher, B.L., Gratt, B.M. and Sickles,

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

- 110 —

E.A.: A leaded apron for use in panoramic

dental radiography, Oral Surg.,, 49:467-

470, 1980.
Hayami, A.: The integral dose in panoramic
intraoral X-—ray tube radiography, Oral

Surg., 56:98-102, 1983.
Myers, D.R.:
panoramic radiography in children, Oral
Surg., 46:588-593, 1978.

Berge, T.I. and Wéhni, T.: Absorbed doses

to discrete organs of the head and neck from

Radiation exposure during

four maxillary occlusal projections, Dento-
maxillofacial Rad., 10:77-84, 1981,

Berge, T.I. and W¢hni, T.: Red bone mar-
row doses, integral absorbed doses, and
somatically effective dose equivalent from
four maxillary occlusal projections, Oral
Surg., 57:212-218, 1984.

Richard, A.G. and Webber, R.L.: Construc-
ting phantom heads for radiation research,
Oral Surg., 16:683-690, 1963.

Kuba, R.K. and Beck, Jr., J.O.: Radiation
dosimetry in panorex roentegnography.
Part 1. Use of phantoms'in dental radiation
dosimetric research, Oral Surg., 25:380-385,
1968.

Worton, R.G. and Holloway, A.F.: Lithium
dosimetry,

fluoride thermoluminescence

Radiology, 87:938-948, 1966.

#ejAl 1 C,S0, : Dy uFAdzA e Az
3 =" 4. AEE, 26:506-512,
1986.

White, S.C. and Frey, N.W.: An estimation
of somatic hazards to the united states
population from dental radiography, Oral
Surg., 43:132-159, 1977.

Modan, B.: Radiation-induced head and
neck tumors, Lancet, 23:277-279, 1974.
Whitcher, B.L., Gratt, B.M., and Sickles,
E.A.: Leaded shields for thyroid dose



33.

34.

3s.

reduction in intraoral radiography, Oral
Surg., 48:567-570, 1979.

Kaffe, I.:
shield during intraoral radiography, Oral
Surg., 62:732-736, 1986.

Sikorski, P.A., and Taylor, K.W.: The
effectiveness of the thyroid shield in dental
radiology, Oral Surg., 58:225-236, 1984,
Block, A.J., R.A.,
E.W.: Thyroid radiation dose during pano-

ramic and

Efficiency of the cervical lead

Goepp, and Mason,

cephalometric dental
Angle Orthod.,

X-ray

examiantion, 47:17-24,

36.

37.

38.

- 111 =

1977.

Palmer, J.A., Mustard, R.A., and Simpson,
w.J.
tumors of the thyroid, parathyroid and
salivary glands, Can. J. Surg., 23:39-42,
1980.
Nolan, W.E.:
patient from oral roentgenography, J.A.
D.A., 47:681-684, 1953,

Irradiation as an etiologic factor in

Radiation hazards to the

Antoku, S.: Doses ro critical organs from
dental radiography, Oral Surg., 41:251-
260, 1976.



— ABSTRACT —

ESTIMATION OF ABSORBED DOSE IN OCCLUSAL RADIOGRAPHY

Young Ah Yoo, D.D.S., Karp Shik Choi

Department of Dental Radiology College of Dentistry, Kyungpook National University

Sang Han Lee, D.D.S.,M.S.D., Ph. D.

Department of Oral and Maxillofacial Surgery, College of Dentistry,
Kyungpook National University

The purpose of this study was to estimate absorbed dose of each important anatomic site of
phantom (RT-210 Head & Neck SectionR, Humanoid Systems Co., U.S.A.) head in occlusal
radiography. X-radiation dosimetry at 12 anatomic sites in maxillary anterior topography, maxil-
lary posterior topography, mandibular anterior cross-section, mandibular posterior cross-section,
mandibular anterior topographic, mandibular posterior topographic occlusal projection was
performed with calcium sulfate thermoluminescent dosimeters under 70 Kvp and 15 mA, 1/4
second (8 inch cone) and 1 second (16 inch cone) exposure time.

The results obtained were as follows:

Skin surface produced highest absorbed dose ranged between 3264 mrad and 4073 mrad
but there was little difference between projections.

In maxillary anterior topographic occlusal radiography, eyeballs, maxillary sinuses, and
pituitary gland sites produced higher absorbed doses than those of other sites. In maxillary
posterior topographic occlusal radiography, exposed eyeball site and exposed maxillary sinus
site produced high absorbed doses.

In mandibular anterior cross-sectional occlusal radiography, all sites were produced relatively
low absorbed dose except eyeball sites.

In mandibular posterior cross-sectional occlusal radiography, exposed eyeball site and exposed
maxillary sinus site were produced relatively higher absorbed doses than other sites.

In mandibular anterior topographic occlusal radiography, maxillary sinuses, submandibular
glands, and thyroid gland sites produced high absorbed doses than other sites.

In mandibular posterior topographic occlusal radiography, submandibular gland site of the
exposed side produced high absorbed dose than other sites and eyeball site of the opposite side

produced relatively high absorbed dose.
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