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Abstract

The purpose of this study was to measure the absorbed dose and calculate the effective dose for cone
beam computed tomography (CBCT) and panorama units and to estimate usefulness of x-ray protective,
Rando phantom and glass dosimeters were used for dosimetry, The absorbed doses were measured at 15
organs and 14 remainder from correspond to ICRP 2007 recommendations,

The absorbed dose was highest in salivary glands as measured CBCT 2,420mGy, panorama 0,307mGy,
Absorbed dose in another organs were high in order of thyroid, brain, skin, esophagus, The effective
dose was CBCT 0,100mSv, panorama 0,011mSv and effective dose of panorama was higher than that of
CBCT by 10 times, In case of wearing x—ray protective, reducing effective dose of CBCT by 0,066mSv
(66%) and panorama by 0.008mSv (72%).

Effective dose were reduced by radiological shielding but it needs further optimization studies, where
dosimetric data are analyzed in combination with image quality with keep the patients' exposure as low

as possible,
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1) XA 2AIAZ]: Sirona Orthophos XG 5/Ceph
(Panorama)
Sirona Galileos (CBCT)

2) Glass Dosimeter: DoseAce FGD-1000 (ASAHI
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TECHNO GLASS)

3) Element: GD352M (ASAHI TECHNO GLASS)
12mm, with marking, Dose Range 0.01lmGy-
10Gy, Measurement range 15KeV—-20Mev

4) Element Holder: Inserted Sn(ASAHI TECHNO
GLASS)

5) Unfors Xi meter: Multi function meter (Unfors)

6) RANDO Phantom: ART—-200X (Flukebiomecal)
Following ICRU report No, 44, 175cm and
73.5kg With 5mm hole for Glass dosimeter
element,

36slice

3X3cm interval Thickness 2 5cm,

7) Pb Apron, Thyroid protector, Pb goggle
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Table 1. Glass dosimeter location

ORGAN Slice No. Remainder Slice No.
Bone marrow  R/L calvarium *2 1 *Extrathoracic airways -
Anterior calvarium 2 Lymphatic nodes -
Posterior calvarium 2 Oral mucosa -
R/L mandibular ramus *2 6 Muscle -
R/L mandibular body *2 7 Thymus 13
Central cervical spine *2 6 Heart 17
Brain Mid brain *2 2 Adrenals *2 21(L),22(R).
Pituitary fossa *2 3 Spleen 20
Eyes R/L orbit *2 3 Pancreas 21
R/L lens of eye *2 3 Gall bladder 23
Skin R/L cheek *2 5 Kidney *2 23
Back of neck 7 Small intenine *2 26
Salivary gland  R/L parotid gland *2 5 Uterus(female) 32
R/L sublingual gland *2 7 Prostate(male) 34
R/L submandibular gland *2 7
Thyroid *2 9
Esophagus *2 9,10
Bone surface -
R/L lung *4 14,15
Breast =2 17
Stomach *2 19,20
Liver *3 20,21,22
Colon *3 24,2527
Ovaries(female gonads) =2 31
Bladder 33
Testicles(male gonads) 35

T4 Fovo| si=E = Organ & Remainder

* Extrathoracic airways: Trachea, Pharynx, Nasal sinuses

AFoA FeAsE &7 A8 Bule dE7190A
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Dr:AbsorbeddoseinTissue
(Men/P)"***® : Massabsorptioncoefficientoftissue
(Uen/P)™ : Massabsorptioncoefficientofair
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2NERAT o= AUNGL. AARY APA
225 53 ZH &Ho] E7}53 Bone surface®t

RemainderzZlo] ofgt BHd F4AFE Ludlows 9
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Hg‘ﬂgii—?ﬁ}ﬁh‘ﬂlqgﬂ}ﬂﬁ} Bone surface:= Bone
marrow® HdZ5AFo] X 4.644) 3§59 Remai—
nderZ Ao A Extrathoracic airways= A9 HH4+&
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Oral mucosa+v MY HAFFAAZFd 24+ 2+ 0.054)
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4) FBUZ At

ALE Z- Z7)/22 8 F7HAZHD O " 2329
7} A 4> (tissue weighting factors)E Fsj5Fi 1 &
ALetHth(Eq. 3). 2AZMSATE
AAA QA AL A= ot =4 9 7|18 A
ol 719 =& e, 20078 4 FAH 157 =
A3} 14709 7)etz2 9] ASE o] §3HATH (Table 3),

Cervical,

o

Of

l

oz FENFS

Table 2. Estimated percentage of tissue irradiated used to calculate mean absorbed dose to a tissue or organ

Tissue or organ ] Frgchon Estimated absorbed dose
iradiated (%)
Bone marrow 16.5
Mandible 1.3
Calvaria 11.8
Cervical spine 3.4
Thyroid 100
Esophagus 10
Skin 5
Salivary glands 100
Parotid 100
Submandibular 100
Sublingual 100
Brain 100
Bone surface 16.5 Bone marrow X 4.64
Remainder
Extrathoracic airways 100 Salivary gland
Lymphatic nodes 5 Salivary gland X 0.05
Oral mucosa 100 Salivary gland X 0.33
Muscle 5 R/L orbit
Cervical
Sublingual
esophagus
X0.05
Eyes 100
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Table 3. Tissue weighting factor for calculation of effective dose-ICRP 103

Organ Weighting Remainder Weighting
factor(ICRP103) factor(ICRP103)
Bone marrow 0.12 Extrathoracic airways 0.12/13
Brain 0.01 Lymphatic nodes 0.12/13
Skin 0.01 Oral mucosa 0.12/13
Salivary gland 0.01 Muscle 0.12/13
Thyroid 0.04 Thymus 0.12/13
Esophagus 0.04 Heart 0.12/13
Bone surface 0.01 Adrenals 0.12/13
R/L lung 0.12 Spleen 0.12/13
Breast 0.12 Pancreas 0.12/13
Stomach 0.12 Gall bladder 0.12/13
Liver 0.04 Kidney 0.12/13
Colon 0.12 Small intenine 0.12/13
Ovaries(female gonads) 0.08/2 Uterus(female) 0.12/26
Bladder 0.04 Prostate(male) 0.12/26
Testicles(male gonads) 0.08/2
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CBCT E% HAJoJA 0.307mGy, 2.420mGy= EAHF
of A EAHIJL FHANA FHigtut 0.005mGy,
CBCTY|A 0.566mGyS /34l A ghizetut 0,020mGy,
CBCT 0.336mGyE 7Hg&EA M gk bone surface £

remainder2 A& A3t thLoz2 =A =AHHT
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Table 4. Absorbed organ dose (mGy) and effective dose (mSv) for CBCT and panoramic unit.

organ/ Thyroid Protector Thyroid  Protector  Weighting
i CBCT  Apron Panorama  Apron
Remainder Goggle All Goggle All factor
Eyes 0.566 0.389 0.005 0.004 -
Bone marrow  0.111 0.111 0.031 0.031 0.005 0.005 0.001 0.001 0.12
Brain 0.235 0.235 0.182 0.182 0.006 0.006 0.005 0.005 0.01
Skin 0.122 0.122 0.048 0.048 0.005 0.005 0.000 0.000 0.01
Salivary gland 2.420 2.420 0.890 0.890 0.307 0.307 0.056 0.056 0.01
Thyroid 0.336  0.336 0.093 0.093 0.020 0.020 0.003 0.003 0.04
Esophagus 0.019 0.019 0.006 0.006 0.001 0.001 0.000 0.000 0.04
Bone surface 0.517 0.517 0.144 0.144 0.023 0.023 0.005 0.005 0.01
R/L lung 0.019  0.008 0.019 0.008 0.004 0.002 0.004 0.002 0.12
Breast 0.019  0.002 0.019 0.002 0.001 0.003 0.001 0.003 0.12
Stomach 0.005 0.003 0.005 0.003 0.003 0.003 0.003 0.003 0.12
Liver 0.007 0.002 0.007 0.002 0.005 0.002 0.005 0.002 0.04
Colon 0.002 0.002 0.002 0.002 0.003 0.003 0.003 0.003 0.12
Ovaries(female
0.002  0.003 0.002 0.003 0.005 0.002 0.005 0.002 0.04
gonads)
Bladder 0.011 0.003 0.011 0.003 0.004 0.001 0.004 0.001 0.04
Testicles(male
0.006  0.003 0.006 0.003 0.001 0.003 0.001 0.003 0.04
gonads)
Extrathoracic
, 2.420 2.420 0.890 0.890 0.307 0.307 0.056 0.056 0.009
airways
Lymphatic
0.121 0.121 0.045 0.045 0.015 0.015 0.003 0.003 0.009
nodes
Oral mucosa 0.799 0.799 0.294 0.294 0.101 0.101 0.019 0.019 0.009
Muscle 0.244 0.244 0.060 0.060 0.024 0.024 0.001 0.001 0.009
Thymus 0.030 0.010 0.030 0.010 0.008 0.002 0.008 0.002 0.009
Heart 0.008 0.004 0.008 0.004 0.003 0.003 0.003 0.003 0.009
Adrenals 0.006 0.004 0.006 0.004 0.005 0.002 0.005 0.002 0.009
Spleen 0.007 0.003 0.007 0.003 0.004 0.003 0.004 0.003 0.009
Pancreas 0.003 0.003 0.003 0.003 0.006 0.003 0.006 0.003 0.009
Gall bladder  0.005 0.003 0.005 0.003 0.002 0.002 0.002 0.002 0.009
Kidney 0.005 0.003 0.005 0.003 0.004 0.001 0.004 0.001 0.009
Small intenine  0.003  0.003 0.003 0.003 0.003 0.004 0.003 0.004 0.009
Uterus(female) 0.019  0.003 0.019 0.003 0.007 0.002 0.007 0.002 0.004
Prostate(male) 0.003  0.003 0.003 0.003 0.003 0.001 0.003 0.001 0.004
Effective dose
0.100 0.095 0.039 0.034 0.011 0.011 0.004 0.003 mSv

(ICRP 103)

F45 Fovo| siE== Organ & Remainder
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Table 5. Comparison of effective dose between the literature and natural radiation [mSv]

First author CBCT Panorama 2 FaEMY K YA
Gijbels et al(7) - 0.005 ~ 0.015 Chest 0.1 10 days
ludlow et al(8,9) 0.059 ~ 0.569 0.004 ~ 0.041 Mammo 0.7 3 months
kim et al(11) 0.146 ~ 0.598 0.023 Spine 1.5 Bmonths
lee et al(10) 0.123 ~ 0.183 0.04 Chest CT 7 2 years
White SC et al(6) 0.02 ~ 0.599 0.009 ~ 0.026 abdomen CT 10 3 years
Asan 0.100 0.011 panorama/CT  0.011/0.100 1.5 days/1 month
3) TARM 2T 72| 388 Bt modes ©] TFSHA AAE AW A+ AH9 HF
g g Ante Zgete] AR 9 gdog st g Wol EREUG AT S AT Gl ol A
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