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Table 1. Tissue weighting factors

Organ or tissue

Weighting factor

Gonads
Bone marrow (red)
Colon

Lung
Stomach
Bladder
Breast

Liver
Oesophagus
Thyroid
Skin

Bone surface
Remainder *

0.20
0.12
0.12
012
0.12
0.12
0.05
0.05
0.05
0.05
00
0.01
0.05

* The remainder is composed of the following additional tissues and organs; adrenals, brain, upper large intestine,
small intestine, kidney, muscle, pancreas, spleen, thymus and uterus
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Table 2. Location of dosimeters for dose measurement

Internal site

Skin

Calvarium (Right, Left)
Pituitary gland

Orbit (Right, Left)
Maxillary sinus (Right, Left)

Vertex

Eye (Right, Left)

Maxillary sinus area (Right, Left)
Preauricular area (Right, Left)

Submandibular gland Chin
(Right, Left) Submandibular area (Right, Left)
Mandibular molar area Anterior neck
(Right, Left) posterior neck
Mandibular premolar area Occipital area
(Right, Left)
Vertebra (Right, Left)
Nasopharynx
Thyroid gland (Right, Left)
Table 3. Exposure factors for each radiographic technique
Radiographic techniques kVp mA sec
Lateral cephalometric radiography 78 12 14
Posteroanterial cephalometric radiography 80 12 16
Basilar cephalometric radiography 80 12 18
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Table 4. Equivalent doses from lateral cephalometric radiography{ uSv)

Internal site Equivalent dose Skin Equivalent dose
Calvarium Vertex 472
Right 69 Eye
Left 270 Right 121
Pituitary gland 124 Left 286
Orbit Maxillary sinus
Right 51 Right 121
Left 20t Left 204
Maxillary sinus Preauricular area
Right 4 Right 73
Left 135 Left 1538
Vertebra Chin %
Right 52 Submandibular area
Left 145 Right 124
Submandibular gland Left 634
Right 79 Anterior neck. 91
Left 208 Posterior neck 889
Mand. molar area Occipital area 67
Right 46
Left 287
Mand. premolar area
Right 43
Left 112
Nasopharynx 48
Thyroid gland
Right 18
Left 37
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Table 5. Equivalent doses from posteroanterior cephalometric radiography (zSv)

Internal site Equivalent doses Skin Equivalent doses
Calvarium Vertex 95
Right 48 Eye
Left 42 Right 62
Pituitary gland 87 Left 78
Orbit Maxillary sinus
Right 26 Right 105
Left 34 Left 97
Maxillary sinus Preauricular area
Right 25 Right 190
Left 35 Left 161
Vertebra Chin 78
Right 758 Submandibular area
Left 253 Right 89
Submandibular gland Left 151
Right 71 Anterior neck 81
Left &4 Posterior neck 220
Mand. molar area Occipital area 1677
Right 46
Left 66
Mand. premolar area
Right 30
Left 30
Nasopharynx 63
Thyroid gland
Right 28
Left 27
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Table 6. Equivalent doses from basilar cephalometric radiography (zSv)

Internal site Equivalent dose Skin Equivalent dose
Calvarium Vertex 63
Right 6 Eye
Left 3 Right 1313
Pituitary gland 63 Left 1550
Orbit Maxillary sinus
Right 46 Right 1493
Left 67 Left 1930
Maxillary sinus Preauricular area
Right 132 Right 1365
Left 126 Left 1430
Vertebra Chin 2067
Right 196 Submandibular area
Left 211 Right 1706
Submandibular gland Left 1950
Right 519 Anterior neck 1965
Left 544 Posterior neck 175
Mand. molar area Occipital area 460
Right 455
Left 453
Mand. premolar area
Right 568
Left 563
Nasopharynx 523
Thyroid gland
Right 635
Left 619

Table 7. The mean .equivalent doses to the critical organs and tissues from each cephalometric

radiography( £ Sv)

Site Lateral Posteroanterial Basilar
Bone marrow 25 15 14
Bone surface* 116 68 65
Thyroid gland 28 2 627
Skin 33 21 121
Brain 124 87 . 63
Salivary gland 144 78 532

* The dose to bone surface was calculated by multiplying mean marrow dose by 464%
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Table 8. Effective dose to the critical organs and tissues from each cephalometric radiography(uzSv)

Site Wy Lateral Posteroanterial Basilar
Bone marrow 012 30 18 1.7
Bone surface 0'01 12 0.7 0.7
Thyroid gland 0'05 14 14 314
Skin 0'01 0.3 02 1.0
Remainder ’
other remainder* 0,025 0.3 0.2 02
Salivary gland 0'025 36 20 133
Total ) 9.8 6.3 483

* The effective dose to other ten remainder was calculated by one-tenth of brain dose
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-ABSTRACT-

EQUIVALENT DOSE, EFFECTIVE DOSE AND RISK ASSESSMENT
FROM CEPHALOMETRIC RADIOGRAPHY
TO CRITICAL ORGANS

Seong-Sook Kang, Bong-Hae Cho*, Hyun-Ja Kim**

* Department of Maxillofacial Radiology, College of Dentistry, Pusan National University
+x Department of therapeutic radiology, Wallace memorial Baptist Hospital*

In head and neck region, the critical organ and tissue doses were determined, and the risks were estimated from
lateral, posteroanterial and basilar cephalometric radiography. For each cephalometric radiography, 31 TLDs were
placed in selected sites(18 internal and 13 external sites) in a tissue-equivalent phantom and exposed, then read-out
in the TLD reader.

The results were as follows:

1. From lateral cephalometric radiography, the highest effective dose recorded was that delivered to the salivary
gland(36 2 Sv) and the next highest dose was that received by the bone marrow(3 x Sv).

2. From posteroanterial cephalometric radiography, the highest effective dose recorded was that delivered to the
salivary gland(2 2 Sv) and the next highest dose was that received by the bone marrow(1.8 xSv).

3. From basilar cephalometric radiography, the highest effective dose recorded was that delivered to the thyroid
gland(31.4 £ Sv) and the next highest dose was that received by the salivary gland(13.3 zSv).

4. The probabilities of stochastic effect from lateral, posteroanterial and basilar cephalometric radiography were
0.72x10°°, 0.49x10° and 351x10°%, respectively
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