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Abstract

To estimate doses absorbed in organs of dental students in the exercises of dental radiogra-
phy, we measured the average organ doses of the dental radiographic examinations and sent
out questionnaires about the radiographic exposure of the dental students. We selected five
organs in the head and neck regions :lens of the eye, parotid gland, submaxillary gland,
thyroid and pituitary fossa. The dose determinations were made for the full mouth intra-oral
radiography with 10 films, and panoramic radiography and cephalometric radiography.

Doses for all organs, except for the parotid gland, were widely distributed with one peak.
The highest average dose per dental student was about 50004Gy for the parotid gland, about
29004 Gy for the submaxillary gland, about 900xGy for the lens of the eye, about 480.Gy for
the thyroid and about 1404Gy for the pituitary fossa.

Dose limits for dental students in such exercises have not been yet established. But the organ
doses, especially for the parotid gland, appear very high. To réduce exposure in the exercises
and to protect the dental students from excess exposure, we need to reconsider the study of

dental radiographic techniques.
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+ Radiographs of RANDO Phantom ; (a)panoramic, (b) cephalometric (front [P-A]) and (¢)

cephalometric (side [L-R]) ones. Some pairs of radiopaque images in these radiographs show the

positions of TLDs inserted in the phantom.
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Hideaki TAKANO et al. ~“Estimating of Organ Doses of Dental Student.

Table 1 :X-ray output at full mouth intra-oral

radiography with 10 films.

. Cuspid &
Incisor : ., Molar
Bicuspid
Upper jaw 2944 3772 4471
Lower jaw 1426 2,20 2889
( uGy)

Table 2 :Organ doses measured at the examina-
tions of (a)the upper jaw and (b) the
lower jaw by intra-oral radiography and

(c)

latter includes

at extra-oral radiography. The

panoramic and two

cephalometric radiography.

Upper jaw

a) Organs Incisor  L-Cuspid & Bicuspid  L-Molar
Lens right 153 112
left 25 220 1 153 6

Parotid right 10.9 146 19
gland left ) 28 8 96 5
Submaxitlary right 387 65.4 58 3
gland left 859 134 3
Thyroid right lobe 339 481 44 2
left lobe : 230 28 4

Pituitary fossa 3.2 53 82

(unit  pGy)
Lower jaw

b)  Organs Incisor L-Cuspid & Bicuspid  L-Molar
Lens right 58 6.9 78
left : 9.9 100

Parotid mght 109 126 16 6
gland left 58 2 2578 3
Submaxillary right 59.8 160 3 112.3
gland left ‘ 345 3 326 4
Thyrod right lobel 45 5 137 115
teft lobe 24 2 17.4

Pituitary fossa 16 8.0 99

(unit  pGy)

Panorama Cephalolfront) Cephalolside}

(12)

¢)  Organs
Lens right 16.1
left 29.0 136 810
Parotid right 110
gland left 1836.1 105.8 107 6
Submaxaillary right 25.8
gland  left Le75 789 59 3
Thyrod right 38.2
loft 105.1 69 9 915
Pituitary fossa 99 8 76.8 253
(unit . uGy)
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Table 3 :(a) Average numders of dental films
used at the exercise of intra-oral radiog-
raphy per dental student. (b) Average
organ doses estimated from Table 2(a),

2(b) and 3(a).

a) Right Left
Cuspid & Cuspid &
Molar Incisor Molar
Bicuspid Bicuspid
Upper jaw| 1 61 204 138 217 172
Lower jaw| 1 83 240 1.33 267 170
b) right teft
Lens 8889 9317
Parotid gland | 52156 4906.1
Submaxillary
gland 2831.9 28664
Thyroid 482.8 4794
Pituitary fossa 1450
{unit  pGy)

(13)



14 EEFEH, f R EGROES RBRIRROHE

S3THDH, EELEREDONRYL, ZOX
5 R B DWW TIRIUARYRERE SVDIRE & I1E
FRgEOERERL Tw5, EAETRERMO
FRAEEILD b EE->TWS X5 Tldd 5235,
iz, 1iE (EEBE) OB £ ERHA
KIzDIZELCR D ERbNLS, T4.bb, A
XXD¥E BROFEEVREETH-R)
Yo TIROBOERMCIB T3 7 4 VADMED
UREBHESCBTERI a0 Bbh
%,

Table 4 (a)- (e) I ZEZMEEBR LB T 5 #
BRIGE ORI E R T, HEREEDSIIRD
Ti3, BTREZR < SRS BV THRR
HEOVHEDO LD KA AL THLE0H8
BETH 5, ShEsEOFHHERRE TS 5
EHREOEIS R, HIR, FREERUKTE
KRB TIEHI21~23%TH D, KEEE TR
32~35%, H FRER42~43% Th o7z, B TR
HIZBOWTHHITIESDENKREVLDIE, TH
KEEIHO 1 BEO|EI BT 2 HBRREIHK

Table 4 :Distributions of organ doses for (a)lens of the eye, (b)parotid gland, (c)submaxillary gland,

(d) thyroid and (e)pituitary fossa.

a) Lens right  left
400 pGy< D < 600 uGy 18 21
600 <D<« 800 32 20
800 ¢D «<1000 18 23

1000 ¢D <1200 18 17

1200 <D ¢ 1400 8 13

1400 <D < 1600 6 2
1600 <D 1 1 5

Average dose( pGy) 889.2 9316
Standard deviation{ uGy) | 284.0 327.5

b) Parotid gland right  left
28001Gy « D ¢ 3200 uGy 37 L4
3200 ¢ D «3600 6 4
5400 ¢ D «5800 28 30
5800 ¢D ¢6200 9 7
8000 <D 21 16

Average dose( uGy) 52201 49141
Standard deviation{ uGy)| 2258.7 2053.0

¢) Submaxillary gland | right  left
1400uGy <D < 1800 uGy 6 4
1800 ¢D <2200 15 13
2200 <D «¢2600 15 19
2600 <D <3000 21 24
3000 <D <3400 23 18
3400 <D <3800 13 16
3800 <D 8 7
Average dose(nGy) 2832.2 28681
Standard deviation(pGy)| 661.0 6422

(14)

4) Thyroid right lobe left lobe
240uGy ¢ D <300 uGy 3 2
300 <D <400 26 28
400 <D ¢500 28 28
500 <D <600 29 29
600 <D «¢700 11 12
700 <D 4 2

Average dose(HGy) 4828  L80O

Standard deviation(Gy) 117.2 110.0
e) Pituitary fossa

80 uGy ¢ D < 100pGy 5
100 <D <140 39
140 <D <180 45
180 ¢«D ¢ 220 11
220 ¢D 1

Average dose ( pGy) 145.0

Standard deviation( uGy) 30.7
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