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Table 1. Dosimeter locations for dose measurement

Internal site External site
Calvarium(Right, Left, Ant., Post.) Eye(Right, Left)
Pituitary gland Preauricular area(Right, Left)

Orbit{Right, Left)

Maxillary sinus(Right, Left)

Parotid gland(Right, Left)
Submandibular gland(Right, Left)
Mandibular molar area(Right, Left)
Mandibular premolar area(Right, Left)
Vertebra(Right, Left)

Nasopharynx

Thyroid gland(Right, Left)

Philtrum

Submandibular area(Right, Left)
Chin

Anterior neck

Posterior neck
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Table 2. Equivalent doses for adult and child mode in panoramic radiography( zSv)

Internal site

Equivalent dose

External site

Equivalerit dose

adult child adult child
Calvarium Eye
Right 0 0 Right 0 0
Left 0 0 Left 10 0
Anterior 0 0 Average 5 0
Posterior 0 0 Preauricular area
Average 0 0 Right 21 15
Pituitary gland 60 A Left 21 10
Orbit Average 21 13
Right 0 60 Philtrum i) 8
Left A 66 Submandibular area
Average 92 63 Right 104 69
Maxillary sinus Left 113 (A]
Right 217 164 Average 109 72
Left 259 187 Chin 81 37
Average 238 176 Anterior nack 37 15
Parotid gland Posterior neck 43 26
Right 1163 342 ’
Left 977 388
Average 1070 365
Submandibular gland
Right 607 555
Left 601 561
Average 604 558
Mandible
Molar
Right 227 14
Left 250 210
Average 239 202
Premolar
Right 1% 164
Left 208 158
Average 202 161
Second vertebra
Right 624 526
Left 550 573
Average 607 550
Nasopharynx 371 233
Thyroid gland
Right 158 83
Left 158 66
Average 158 7
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Table 3. The mean equivalent(Hr) and effective(E) doses to critical organs and tissues for adult and
child mode in panoramic radiography( 2Sv)

Site Wr adult child
Hr E Hr E
Thyroid gland 0.050 158 790 75 375
Bone marrow 0.120 23 2.79 21 252
Bone surface 0.010 108 1.08 98 098
Skin 0.010 5 <0.01 3 <0.01
Remainder
Salivary glands 0.025 837 2093 462 11.54
Other remainder 0.025 6% 150 Sk 1.25
Total 3421 20.14
# Hy to the brain was 604 Sv. This value(6 1 Sv) represents the mean of ten remainder organs
*+ Hy to the brain was 54 #Sv. This value(5 z Sv) represents the mean of ten remainder organs
Table 4. Risk of fatal cancers per million panoramic examinations
Fatal probability
coefficient(10™Sv ™)+ Adult Child
Bone marrow 50 0.12 0.11
Bone surface 5 0.05 0.05
Skin 2 - -
Thyroid gland 8 0.13 0.06

* Table B-17 Lifetime mortality in a population of all ages from specific fatal cancer after exposure to low doses

from ICRP 1990

# The remainder in this papaer was composed of salivary and pituitary glands -, <0.001

Fig. 1. The exposure of the rotational axis
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-ABSTRACT-

EQUIVALENT DOSE, EFFECTIVE DOSE AND RISK ASSESSMENT
FROM PANORAMIC RADIOGRAPHY TO
THE CRITICAL ORGANS OF HEAD AND NECK REGION

Bong-Hae Cho, Kyung-Soo Nah*, Ae-Ryeon Lee**

Department of Dental Radiology, College of Dentistry, Pusan National University
™ Department of Pediatric Dentistry, College of Dentistry, Pusan National University

The purpose of this study was to evaluate the equivalent and effective dose, and estimate radiation risk to the
critical organs of head and neck region from the use of aduit and child mode in panoramic radiography.

The results were as follows.

1. The salivary glands showed the highest equivalent and effective dose in adult and child mode. the equivalent and
effective dose in adult mode were 837¢Sv and 20.93 1 Sv, those in child mode were 462 4 Sv and 11.54 4 Sy,
respectively. a

2. Total effctive doses to the critical head and neck organs were estimated 34.21 #Sv in adult mode, 20.14 #Sv in
child mode. From these datas, the probabilities of stochastic effect from adult and child mode were 250x10™ and
1.47x10° '

3. The other remainder showed the greatest risk of fatal cancer. The risk estimate were 4.5 and 2.7 fatal malignancies
in adult and child mode from million panoramic examinations. The bone marrow and thyroid gland showed about
0.1 fatal cancer in adult and child mode from these examinations.
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