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ABSTRACT

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 pSv. In panoramic radiography, the effective dose was 38 pSv.

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.

Key words : Thermoluminescent dosimetry, Radiography; Dental; Digital, Radiography; Panoramic
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1990 = Al AFA W © 9] ¥ 3] (ICRP,
International Commission on Radiological
Protection)oll A = - AHA 9] 8 (radiation
detriment) 7H'd S5k HAA st WAL
Mg RAPEE FoflA HAYEE e FolE ofulst
o, YA S 54 Ayt 18 EH fFaRAY
(effective dose) &2 FA|FIC},

QUA|9) 22 B 7]t HARA | leEE| QS W, 22
FAleolet sheete WA Q] E-ofl whetA] QIA|7F
W= FEe] ALt ohE 4= Qi o aEE Aol
7Hd#Hequivalent dose)|™ HARAY] kmEH 22|
4 713e] Ht gk (absorbed dose)oll AR
71 A4 (radiation weighted factor)E w3t
Skl T9= Sv(sievert)olt}, Q1A Z4lo] HPARA o
L2y 7ot B4 BT eEd oA ARl
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7F o= AR UeS= ARfold, ©9l= SvE
ARGETE &, HARAol e 7F 23] 9 73] 57
A (equivalent dose)Tt 22 7}5A(tissue
weighted factor)9] &= 25 ¥sfo] 1644 Hrt
JYuE fadske AR R mE2EH AR
Al =] opr|El= WA el A=E ST
g lom thE FgHTe] WA 9ol Ax=E Hlw
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4 QP 25 3RS A BAR SR
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1990 S AHAMAH S 9| 3] = AR ol 7H/do] 9l
= 1271 22 A 718437} 107 71EF2 R (remainder) 2
22 715 AGE FASHAT 2007 dell= , A, B
Ao =7k 1571 24 9 718} 147 7|24
et 24 71 AlE 718 SAISHIEY.

AT UEHE Al 2 A= A AT
AP A o] 58 FUHEAMAE S 7] (portable or
hand-held dental x—ray machine)”7} AR&-%|3L
Utk oled FUHHAAER = A 27)oll= F

>~

| 937} B7Hs e AR o]t 419 Thoto] Wa
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A AAZCR 2GR A A =20
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A= dedd aadolzhe de oM
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Y712 141} Aof A2 ARG T8 T
F7|¢e] Ao TeAld RS Tkl of
S et PAMIARIZ G 2 Bl skarat jict,

1. M 3w

T8 uplzlel ART -
A #ME(Radiology Support Devices, Inc.,
Long Beach, USA)< o859t HE =X &+
Azl AxAa AR A7 FARE A RE 9
ol MHEojH 1, ZF 2 5cm FAE 7= 107 Ak
Ho = =G o 7} AdHol= TLD chip< ¢
A 4= Q)= ¥ (hole)E°] AtHFig. 1).

ATFe 1/8"x1/8"x0.035"¢] LiF TLD(Ther
moluminescent dosimeter, G&% A#4) chip
(Harshaw Chemical Co., USA)Z} TLD reader
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Fig. 1. ART - man phantom consisted of ten 2.5 cm horizontal sections which numbered from 1 to 9.

AnyRay

Fig. 3. Portable dental x-ray machine Fig. 4 Panorama machine and phantom located in the panoramic unit.
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(model 5500 reader, Harshaw Chemical Co.,
USA)E ol-&3sto] S4sk3tHFig. 2).

Aot 2ok WAL ER o] ARRE o]5d JLUHEA}
A1&97](AnyRay—P, Vatec CO., Korea)® &4
U2 60k Vp, THF+= 2mA, 28 (focal spot) 2
71 0.8mm, - (cone) B2 Uy T 2 HS
70mm, FSD(focal spot — skin distance):=

110mmeolthFig. 3).

AHEE Th e tubilAbAd 2] 7] =(Proline EC,
Planmeca Co., Helsinki, Finland) ¥4 ¢}
60~80kVp, ¥ F 4~12mA, = F A7
0.5X0.5mm °]th(Fig. 4).

Table 1. Locations of TLD chips in phantom

WA 574 7]%(11jin Radiation Engine
eing Co., Ltd., Korea)ollA] HAM mAT-4L 7
A 7+ 5\_7\}_,] ECC(Error correction code) @<
ExrAjo] WP 0 7 23t 5 11 Q2P )7} 59, n]ute]
TLD chip2 PAMIF Z7de] o833ttt
AR "ol 95590 AAE TLD chips 7+

T Fgetgich. 25990 WA 44

= 24 9 7]o|tl(Table 1),

9 Qb= RL9f) W B9 11

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
Pituitary 6 3
Right orbit 7 3
Left orbit 8 3
Right lens of eye 9 3
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 7
Left back of neck 21 1
Right submandibular gland 22 1
Left submandibular gland 23 7
Midline thyroid 24 9
Esophagus 25 9

vzt B=lo
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2al 5= 2oj= WO o ®Ho| Ho|ZE o] & a7 A e A= oiet.
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Table 2. Exposure parameters for full-mouth periapical and panoramic radiography

Full mouth periapical radiography Panoramic radiography
Image receptor CCD sensor image plate (FCR)
kVp 60 T2
mA 2 8
exposure time(seconds) 0.15 ~0.25 18
SIAUMR|R, HARIE 0.15
MOFMR|, ARIF, SRR 0.2
MR F 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 F%
[le]
Fraction irradiated(%) LD ID %
Bone marrow 165 ]
Mandible 1.3 15,16,18,19 ?9%
Calvarium 11.8 1~4 %
Cervical spine 34 17 ra
Bone surface* 16.5 o
Mandible 1.3 15,16,18,19 %
Calvarium 1.8 1~4 Orij
Cervical spine 34 17 o
Brain 1000 56 [y
Esophagus 10.0 2 5_'%’;
Salivary gland 100.0 >
Parotid 100.0 13,14 5
Submandible 100.0 22,23 E
Skin 5.0 9~12,20,21 ol
Thyroid 100.0 24 ?ﬁ
Remainder Oﬁ
Extrathoracic region 100.0 7,8,13~19,22,23,25 40
Lymphatic nodes 5.0 13~19,22,23,25 Bl:
Muscle 5.0 13~19,22,23,25 gﬁ
Oral mucosa 100.0 13~19,22,23 -l

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

Tissue/organ 2007 Ws
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. ltalicized text represents remainder tissues used for calculation of maxillofacial

dose.
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AR 9 5o] HlE2 5% Alntete] SRS 5t
Rk, AL, AL, = 24P S 100%2
Altsto] atgiet. ZIekz2ol tigh 57
SRR

=2 5l 71349 57k
Lo skt

A Seltee] gk =

2] @ 7)) A Q] 7w ERlE A A}
AuFE 9193](ICRP) 20079 Baigto] mhE 157 %
71383t 14709 71122 9] ASE o] 85k}
(Table 4).
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9, g, A, 2T
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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

(#Gy)

Tissues/Organs

Full mouth periapical radiography

Panoramic radiography

Bone marrow
calvarium posterior
calvarium anterior
calvarium right
calvarium left
mandible body right
mandible body left
ramus right
ramus left
center cervical spine

Brain
midbrain
pituitary
Esophagus
Eye
orbit right
orbit left

lens of eye right
lens of eye left
Salivary gland
parotid right
parotid left
submandible right
submandible left

Skin
cheek right
cheek left
back of neck right
back of neck left
Thyroid

66
54
143
102

288
393
1,392
2,080

1,053
1,01
22
20
257

2,129
4,000
478
344

84
109
388
460

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 (1Sv)
Tissues/Organs Full mouth periapical radiography Panoramic radiography
Bone marrow 28 14
Bone surface 129 64
Brain 30 11
Esophagus 6 2
Salivary glands 1,038 1,738
Skin 20 9
Thyroid 257 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 (16v)

Full mouth periapical radiography Panoramic radiography

Effective dose 46 38
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