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Comparison of Absorbed doses of CBCT

according to different fields of view
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Abstract

Comparison of absorbed doses of CBCT

according to different fields of view

Seo Yo Seob
Advisor : Prof. Kim Jin-Soo D.D.S., M.S.D., Ph.D.
Department of Dental science

Graduate School of Chosun University

Objectives: To compare the absorbed doses of cone beam computed
tomography (CBCT) in different fields of view (FOV).

Methods: To measure the absorbed doses of CBCT (CB MercuRay,
Hitachi medical corporation, Tokyo, Japan), we placed TLD chips at the
both submandibular and parotid gland, esophagus, tongue and thyroid
gland regions in dental head phantom (CIRS, USA). We used three image
acquisition modes with different sizes of field of view : Panoramic mode
(P mode), Implant mode (I mode), Dental mode (D mode). And two
different dental mode scannings were performed. One was scanning of the
right upper molar region (D1), and the other was scanning of left lower
molar region (D2).

Results: The avarage of absorbed doses was least in D mode (average of
D1 and D2, 42721 uGy) (p < 0.05). And although the avarages of
absorbed doses between D1 and D2 showed no significant difference (p >
0.05), the absorbed doses of esophagus (D1 756.9 uGy, D2 29382 uGy) and
thyroid gland (D1 344.6 uGy, D2 830.1 uGy) displayed difference between D1
and D2.

Conclusions: Because the avarage of absorbed doses was least in

smallest FOV, when taking CT, we must try to select the FOV as small
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as possible, followed by careful diagnosis.

Keywords: thermoluminescent dosimetry; Cone-Beam Computed

Tomography; radiation dosage
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CBCT #9 #Fx =2+ CB MercuRayS ©] &8}
L(Fig. D, F54d%Fe 5AHE 9181 Model 606
Dental Head Phantom(CIRS, USA)2 AM&-38}%ith
(Fig. 2). A#AZ+ Lithium teraborate("Li2B4O7)
el dubgA A9l UD-807(Panasonic Industrial,
USA)E, A=A #=741] 2+ UD-716AGL (Panasonic
Industrial, USA)-S A}-&8} 9 tHFig. 2, 3).

Fig. 1. CB MercuRay (Hitachi
medical corporation, Tokyo,
Japan).
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Model UD-7T1BAGL Model UD-736AB
(Magazine UD-740A)

Fig. 3. UD-716AGL(Panasonic Industrial, USA)

Model 606

Fig. 2. Model 606 Dental head
phantom(CIRS, USA).



CBCT #9 Ad+= 217l v =Z7]9] FOVE ZEE panoramic mode(P mode),
implant mode(I mode), dental mode(D mode)E AF&38LATH P mode®t I mode=
2y7y 474 150 mm, 1024 mme] ¢ 4 W E, D modes 51.2 mme| 54
Ao #HY HIE 7HA AL AUk

29 ¥ P modecl A= A-shet
& FOV 23HA#A #PFstlar D
(D1 mode)%t stot &5 W28 FFT 4
th #Y9x4dL P, [ D mode 27 #ASt 120kVp, #ARF 15mA, =EAZE

2 sYstHH(Table. 1).
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Table 1. Exposure factors of CBCT in different fields of view and central

region.
mode FOV central ray kVp mA exposure time
P 150 mm )
oral cavity

I 102.4 mm

- bt | 120 15 9.8 sec
D 519 mm right upper molar

D2 left lower molar

P; panoramic mode, I; implant mode, D; Dental mode

& 7467l f18ked dental head phantom®] # - % otspal, 5 - ¢ o]
ahal, A, 3 oW, A B9 RR Ay FeE s 4 el 2~3
Me

3
Aol AwpAgAE A7, CBCT #9 4A< CB
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. A+ 23

F4we] 544 98l dental head phantom®] # - ¢ o}, #F - § o]g)
A, A, 3 wid, G Felel @3 dEAE fIAA71a, CBCT &9 A=<

ercuRay®] dental head phantom2 A7 & #3slo] Table 2, 37 &

®
&
=

FOVe =Z7]e] w2 FFA#Ee HF2 P modeol s 62572 uGy, I modeo] A
6087.4 uGy, D mode= D1, D2 mode®] #Ht#kel 42721 nGy A3 P9+ D, 19+ D
ol g zel7h AR Hp < 0.05), Pk [RFell= frofdk o7k §ldrh
(Table 2).

Table 3. Mean absorbed doses(uGy) to various tissues for different fields of
View.

Scan mode P I D
left 6409.3  6191.9 5615.8
right 6612.3 6728.2  5405.7
left 7532.5 7119.5  5438.3

Submandibular

Salivary gland

Parotid )
right  7967.4 6655.7 4844.0
Esophagus 6380.3 7228.2 1847.6
Tongue 7315.2 7119.5 6141.2
Thyroid gland 1583.1 1568.5 612.4
Avarage 6257.2 6087.4 4272.1

P; panoramic mode, I; implant mode, D; Dental mode(mean doses of D1 and D2)

AT 27]9 FOVE 4o} 5 FA%8 9% DIt shof 4% 74% D2el
Hit Fod@dS Z2H2F 40719 uGy, 44724 nGy il frelgh xfol& Holx| skt



(p > 0.05)(Table 3).

DI, D2 Ateld] BT FFATe fod o7l fglort AR 7569 uGy,
D2; 29382 uGy)9t A (D1; 344.6 nGy, D2; 830.1 uGy) HF-HoA e S541 e
& ZFol 7} UATh

Table 4. Mean absorbed doses(uGy) to various tissues for the different
positions of the central ray with same size of field of view.

Scan mode D1 D2

. left 5394.8 5836.9

Submandibular )
. right 5641.2 5170.1

Salivary gland

. left 4952.7 5923.8

Parotid )
right 5387.5 4300.5
Esoophagus 756.9 2938.2
Tongue 6025.3 6257.1
Thyroid gland 344.6 880.1
Avarage 4071.9 4472.4

D1; D1 mode, D2; D2 mode



V. &= 3 319l

CBCT #%Y7= Ui o] 7kA =27]1¢] FOVE Algst=t FOV7F #olds

% voxel size7} #rolA s o] g4e AE & ng #HGA ol et
Adgk A27]e] FOVE X Estefof gkt

CBCT #%9A FOVE A7) v faiddel J8S vAs 840 5 3=
FOV7} @’Eﬂ of Wl FFdEke] TN B A FOVE @V W}
A A FFEA S 43 A3 Mode® HIFEFFAZFE P mode 62572 nGy, I
mode 6087.4 uGy, D mode 4272.1 uGy(D1, D2 mode®] )& FOVE =17] 4]
e ko 4 HagFdwe zold dig +94 ASA = P, I modeo] o
3 D mode®to] #2]3t ZolE Hola(p < 0.05), P mode?t I mode Abelol+=
o gt Zol7F YA tH(Table 2). & Aol A F7Feletd 40:1_4 T8 Feo 5
Fe FASHE7] Wl P, I modee] FOVE =74 o3t S5 Aol & F
71ol= S U7 S%E AoE A

ELE A7]e FOVRE 449 A& ®3AA &9 D1, D2 mode® 85
T DI 40719 uGy, D2 44724 nGy= st o7} §llevk(p > 0.05)
(Table 3), 2%=(D1; 7569 uGy, D2; 29382 nGy)et 47441(D1; 3446 uGy, D2;
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ZF modedl Aol HAFF AL P moded A& 5 olshd F-flolA 79674 n
Gy, I moded| A= A& F-9o A 72282 uGy, D1, D2 moded| A& 3 Hj® 599
A7 60253 Gy, 6257. 1 nGyE SAHAI 34§99 A% §F9= P
mode®l 4] 1583.1 uGy, I mode®l A 15685, D1 model A 344.6 uGy, D2 mode 4|
820.1 uGy®E 2 modedlA 7FF PA SAFACT. E AFelA AHEE CB
MercuRay$t 98 #o] AulE& AL&$ Ludlow 5%€ 120 kVp, 15 mA= 1925
mm® FOVE 7F4 & facial mode &G A &= oFshid 11450 uGy, = oFshd
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1. CBCT #9A] FOVe =Z7]d] W& HdF5FA =2 P mode 65108 uGy, I
mode 6087.4 uGy, D mode 4272.1 uGy(D1, D2 mode®] Hit &5z
FOVe =717} 7bF 22 D modedlAl B &5 &) 74 #skth(p <
0.05).

2. CBCT &9 5U3 =719 FOVE S ¢x2 W3Azl DI, D2
mode®] &8-S 40719 uGy, 44724 nGyE 2%t Zo|7f gllon
(p > 0.05), A%(D1; 7569 nGy, D2; 29382 uGy)2t #41(D1; 344.6 nGy,
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