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A absorbed and effective dose from the full-mouth periapical radiography using
portable dental x-ray machine and panoramic radiography

Department of Oral and Maxillofacial Radiology, College of Dentistry, Dankook University
Wonjeong Han

Purpose : The purpose of this study was to measure the absorbed dose and to calculate the effective dose for full-mouth
periapical radiography using the portable dental x-ray machine and panoramic radiography

Material and Method : Thermoluminescent chips were placed at 25sites throughout the layers of the head and neck of a tissue-
equivalent human skull phantom. The man phantom was exposed with the portable dental x-ray machine and panoramic unit.
During full-mouth periapical radiography the exposure setting was 60 kVp, 2 mA and 0.15 ~ 0.25 seconds, while during
panoramic radiography the selected exposure setting was 72 kVp, 8 mA and 18 seconds. Absorbed dose measurements were
obtained and equivalent doses to individual organs were summed using ICRP 103 to calculate of effective dose.

Result : In the full-mouth periapical radiography, the highest absorbed dose was recorded at the mandible body follow with
submandibular glands and cheek. Using panoramic unit, the highest absorbed dose was parotid glands and the following was back
of neck and submandibular glands. The effective dose in full-mouth periapical radiography using portable dental x-ray machine
was 46 uSv. In panoramic radiography, the effective dose was 38 4Sv.

Conclusion : It was recommended to panoramic radiography for general check in the head and neck area because that the effect
dose in the panoramic radiography was lower than the dose in the full-mouth periapical radiography using portable dental x-ray
machine.
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Fig. 2. TLD chips and Harshaw TLD reader system

Fig. 3. Portable dental x-ray machine Fig. 4 Panorama machine and phantom located in the panoramic unit.
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Table 1. Locations of TLD chips in phantom B‘E
B
Phantom location TLD ID Phantom level 4o
- fob
Calvarium posterior 1 1 | 5—}
Calvarium anterior 2 2 Com
Calvarium right 3 2 =
Calvarium left 4 2
Midbrain 5 2
Pituitary 6 3
Right orbit 7 3
Left orbit 8 3
Right lens of eye 9 8
Left lens of eye 10 3
Right cheek 11 5
Left cheek 12 5
Right parotid gland 13 6
Left parotid gland 14 6
Right ramus 15 6
Left ramus 16 6
Center cervical spine 17 6
Right mandible body 18 6
Left mandible body 19 6
Right back of neck 20 1
Left back of neck 21 7
Right submandibular gland 22 7
Left submandibular gland 23 1
Midline thyroid 24 9
Esophagus 25 9
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Table 2. Exposure parameters for full-mouth periapical and panoramic radiography

Full mouth periapical radiography

Image receptor CCD sensor image plate (FCR)

kVp 60 12
mA 2 8
exposure time(seconds) 0.15 ~0.25 18
SIAXR|R, ¢RI 0.15
MOMR|, 7ARIF, SIATAIF 0.2
AT 0.25
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Table 3. Estimated percentage of tissue irradiated and TLDs used to calculated mean dose to a tissue or organ [%
Fraction irradiated(%) LD ID %
Bone marrow 16,5 oy
Mandible 1.3 15,16,18,19 (r)Pﬂ,l_
Calvarium 1.8 1~4 ril.;
Cervical spine 34 17 r
Bone surface® 16.5 (E
Mandible 13 15,16,18,19 Hf»;
Calvarium 1.8 1~4 ?—%
Cervical spine 34 17 =
Brain 100.0 56 i
Esophagus 10.0 25 ;.g
Salivary gland 100.0 =
Parotid 100.0 13,14 ! rIIJT;L_'
Submandible 100.0 22,23 | &
Skin 50 9~12,20;21 - mon
Thyroid 100.0 24 -
Remainder s ﬁ'
Extrathoracic region 100.0 1,8,13~19,22,23,25 ﬂ)Cl)l
Lymphatic nodes 5.0 13~19,22,23,25 ™
Muscle 50 13~19,22,2325 gﬁ
Oral mucosa 100.0 13~19,22,23 =

Table 4. Tissue-weighting factors for calculation of effective dose - ICRP 2007 recommendation

Tissue/organ 2007 W
Bone marrow 0.12
Breast 0.12
Colon 0.12
Lung 0.12
Stomach 0.12
Bladder 0.04
Esophagus 0.04
Gonads 0.08
Liver 0.04
Thyroid 0.04
Bone surface 0.01
Brain 0.01
Salivary glands 0.01
Skin 0.01
Remainder tissues” 0.12

* Adrenals, extrathoracic region, gall bladder, heart, kidneys, lymphatic nodes, muscle, oral mucosa, pancreas, prostate, small
intestine, spleen, thymus and uterus/cervix. Italicized text represents remainder tissues used for calculation of maxillofacial
dose.
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FEAZFSv)S FaliR 2 22 @ 7)) S7bA 2 Ao e AT PAAEGA] AR 21H
2ol A 232 715 ATE Fota 11 o7 sy} 2R &= 87 232 ¥ 7|3l 4, 2A, H),
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Table 5. Absorbed dose to tissues/organs in head and neck from full mouth periapical radiography using the portable dental
x-ray machine and panoramic radiography (1Gy)

?’i"’f»'fiés;s%/crgans Full mouth periapical radiography

Bone marrow

calvarium posterior 3 12
calvarium anterior 18 12
calvarium right 5 il
calvarium left 4 33
mandible body right 1,984 99
mandible body left 1,685 93
ramus right 613 3712
ramus left 1,192 281
center cervical spine 267 212
Brain
midbrain 1 12
pituitary 53 10
Esophagus 58 18
Eye
orbit right 66 26
orbit left 54 28
lens of eye right 143 5
lens of eye left 102 12
Salivary gland
parotid right 288 2,129
parotid left 393 4,000
submandible right 1,392 478
submandible left 2,080 344
Skin
cheek right 1,053 84
cheek left 1,011 109
back of neck right 22 388
back of neck left 20 460
Thyroid 257 43
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Table 6. Equivalent dose to tissues/organs in head and neck from full-mouth periapical radiography using the portable dental -
x-ray machine and panoramic radiography (18v)
Tissues/Organs Full mouth periapical radiography Panoramic radiography
Bone marrow 28 14
Bone surface 129 64
Brain 30 11
Esophagus ) 2
Salivary glands 1,038 1,738
Skin 20 9
Thyroid 251 43
Remainder tissues/organs
Lymphatic nodes 50 40
Extrathoracic region 839 673
Muscle 50 40
Oral mucosa 1,203 974

Table 7. Effective dose from radiographic exmaination for full-mouth periapical images using portable dental x-ray machine
and panoramic image (18v)

Full mouth periapical radiography Panoramic radiography

Effective dose 46 38
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