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Az FAHEA Az Ak AAIGF7E AR AR 9
P& WS, 74 2.5 em FAE Ze 100 AdHeRE 74
Haon 7t daddd e 4334 FA 2AH(TLD chip,
Thermoluminescent dosimeter chip, Harshaw Chemical
Co., USA)E #AANA = e #HE°] Atk (Fig. 1).

e SEFAEA 2xbet Y3 FA #5571 (model

5500 reader, Harshaw Chemical Co., USA)Z o| &3lo] =
A th(Fig. 2).

Fig. 1. ART - phantom consisted of ten 2.5 cm horizontal sections which
numbered from 1 to 9.

Fig. 2. TLD chips in the container (left) and Harshaw TLD reader system
(right).

Hwasung, Korea)ollA AR wg oty & Ax ZF 2ake] @
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Table 1. Locations of TLD chips in phantom

Phantom location TLD ID Phantom level
Calvarium posterior 1 1
Calvarium anterior 2 2
Calvarium right 3 2
Calvarium left 4 2
Midbrain 5 2
Right orbit 6 3
Left orbit 7 3
Right lens of eye 8 3
Left lens of eye 9 3
Right cheek 10 5
Left cheek 11 5
Right parotid gland 12 6
Left parotid gland 13 6
Right ramus 14 6
Left ramus 15 6
Center cervical spine 16 6
Right mandible body 17 6
Left mandible body 18 6
Back of neck 19 7
Right submandibular gland 20 7
Left submandibular gland 21 7
Midline thyroid 22 9
Esophagus 23 9
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Table 2. Exposure parameters for periapical, panoramic radiography and
cone-beam CT

periapical panoramic  cone-beam
radiography radiography CT
kVp 70 66 80
mA 7 5 6
exposure time(seconds) 0.049 15 17

periapical radiography; 1 upper anterior periapical radiograph
panoramic radiography; collimated panoramic radiograph for child
cone-beam CT; D - mode, FOV 5.Imm X 5.1mm, voxel size 0.1 mm

Table 3. Estimated percentage of tissue irradiated and TLDs used to
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FrENF (Sv) & TR 7F 24 8 713ke] Srhd gl o
24 7VEATE Feta 1 go oPiEP”. 224 7V ATE
AR WA 1= gk 22 8 7]3ke] A<l 7]
= R, FAEARR iﬁ%:@l 2007 Azt whE
1578 22 5 7132} 1470€) 71k 249 A5E ol 8-ttt
2 Agolae ATdBAI R E Al AR A3 =EHA
e 8 24 9 7Rl A, A%, o, 9, 8 AL R
AT 9 el T 2A e Aetn FEAFE T
(Table 4).

2
Z2
o=

=

O:
O
r

P
oft

_0|L

o]
AR

Table 4. Tissue-weighting factors for calculation of effective dose - ICRP

calculated mean dose to a tissue or organ 2007 recommendation
Fraction irradiated(%) TLD ID Tissue/organ 2007 wr

Bone marrow 16.5 Bone marrow 0.12

Mandible 13 14,15,17,18 Breast 0.12

Calvarium 11.8 1~4 Colon 0.12

Cervical spine 34 16 Lung 0.12

Bone surface 16.5 Stomach 0.12

Mandible 13 14,15,17,18 Bladder 0.04

Calvarium 11.8 1~4 Esophagus 0.04

Cervical spine 34 16 Gonads 0.08

Brain 100.0 5 Liver 0.04

Esophagus 10.0 23 Thyroid 0.04

Salivary gland 100.0 Bone surface 0.01

Parotid 100.0 12,13 Brain 0.01

Submandible 100.0 20,21 Salivary glands 0.01

Skin 5.0 8~11,19 Skin 0.01

Thyroid 100.0 22 Remainder tissues* 0.12
Remainder * Adrenals, extrathoracic region, gall bladder, heart, kidneys, lymphatic
Extrathoracic region 100.0 6,7,12~18,20,21,23 nodes, muscle, oral mucosa, pancreas, prostate, small intestine, spleen,
Lymphatic nodes 5.0 12~18,20,21,23 thymus and uterus/cervix. Italicized text represents remainder tissues used

Muscle 5.0 12~18,20,21,23 for calculation of maxillofacial dose.
Oral mucosa 100.0 12~15,17,18,20,21
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48 #SvTtHTable 6).

Table 5. Absorbed dose (#Gy) to tissues/organs in head and neck from
periapical radiography, panoramic radiography and cone-beam CT

. periapical panoramic  cone-beam
HisereslQ s radiography ~ radiography CT
Bone marrow

calvarium posterior 1 12 36
calvarium anterior 3 12 66
calvarium right 5 31 61
calvarium left 4 23 47
mandible body right 25 36 1,110
mandible body left 60 40 1,625
ramus right 7 109 1,061
ramus left 2 109 1,138
center cervical spine 21 157 275
Brain 6 48 94
Esophagus 49 20 149

Eye
orbit right 7 15 366
orbit left 7 20 427
lens of eye right 13 17 482
lens of eye left 7 13 493

Salivary gland

parotid right 4 1,732 1,036
parotid left 6 1,431 1,273
submandible right 54 53 1,562
submandible left 30 46 1,488

Skin
cheek right 12 21 2,573
cheek left 7 31 2,545
back of neck 8 38 185
Thyroid 10 21 127
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Table 6. Equivalent dose (#Sv) to tissues/organs in head and neck and
effective dose (¢Sv) from periapical radiography, panoramic radiography
and cone-beam CT

. periapical panoramic  cone-beam
s iz radiography ~ radiography CT
Bone marrow 1 9 32
Bone surface 7 40 147
Brain 3 48 94
Esophagus 5 2 15
Salivary glands 23 816 1,340
Skin 0 1 63
Thyroid 10 21 127
Remainder tissues/organs

Lymphatic nodes 1 19 54
Extrathoracic region 23 314 959
Muscle 1 19 54

Oral mucosa 23 445 1,287

Effective dose 2 18 48
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Abstract

EFFECTIVE DOSE FROM CONE BEAM CT FOR IMAGING OF MESIODENS

Won-Jeong Han', Jong-Soo Kim?

'Department of Oral and Maxillofacial Radiology, *Department of Pediatric Dentistry,
Dental College, Dankook University

Purpose @ This study was aimed to calculate effective dose from cone beam CT and compare effective dose
from periapical and panoramic radiography for mesiodens.

Materials and Methods : Upper anteiror periapical, panoramic radiography and cone-beam CT were taken
for diagnosis of mesiodens. The effective dose were calculated by using an anthropomorphic phantom loaded
with thermoluminescent dosimeters at the 23 sites related to sensitive organs.

Results : The highest absorbed doses were received by the mandibular body, parotid gland and cheek from
periapical, panoramic and cone-beam CT, respectively. The effective doses for periapical, panoramic radiography
and cone-beam CT measured 2, 18 and 48 #Sv.

Conclusion : Cone-beam CT, although providing additional diagnostic benefits, exposes patients to higher
levels of radiation than conventional periapical and panoramic radiography.

Key words : Tooth, Supernumerary, Cone-Beam Computed Tomography, Radiation Dosage
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