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The survey of the surface doses of the dental x-ray machines
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Purpose : The purpose of this study was to investigate variability of doses with same exposure parameters and
evaluate radiographic density according to the variability of doses.

Materials and methods : Twenty-eight MAX-GLS (Shinhung Co, Seoul, Korea), twenty-one D-60-S (DongSeo
Med, Seoul, Korea), and eleven REX-601 (Yoshida Dental MFG, Tokyo, Japan) dental x-ray machines were
selected for this study. Surface doses were measured under selected combinations of tube voltage, tube current,
exposure time, and constant distance 42 cm from the focal spot to the surface of the Multi-O-meter (Unfors
Instruments, Billdal, Sweden). Radiographic densities were measured on the films at maximum, minimum and
mean surface doses of each brand of x-ray units.

Results : With MAX-GLS, the maximum surface doses were thirteen to fourteen times as much as the minimum
surface doses. With D-60-S, the maximum surface doses were three to eight times as much as the minimum surface
doses. With REX-601, the maximum surface doses were six to ten times as much as the minimum surface doses.
The differences in radiographic densities among maximum, mean, and minimum doses were significant (p<0.01).
Conclusion : The surface exposure doses of each x-ray machine at the same exposure parameters were different

within the same manufacturer’s machines. (Korean J Oral Maxillofac Radiol 2005; 35 : 87-90)
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A7t 7bsdles Az dlxrt 2 4% MAX-GLS
(Shinhung Co, Seoul, Korea) 289, ¥4 MED D-60-S
(DongSeo Med, Seoul, Korea) 21, 2 At} REX-601
(Yoshida Dental MFG, Tokyo, Japan) 119 2, 37}#] X3}y
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1) X SAM EHT|T]o] MBEH

7} X3} HRARAARRL &ed 7)) HbARA 4 (focal spot)ol A
MeF2A 717428 Agles 2cmz A stge A
MAX-GLS:= 32} A1®& F(female)2 3}17, Aot ;ﬂx]*r,
ATAR, AR #oe) 7] FzAE A9t
-z 747 334 =38 $A%9d $4 MED D-
60-SE= x=ZA|7HE 0.4, 0.6,0.89] 371X 2 Aegste] 7zt
33 x=24S FA3A A% REX-6012 =FA31
£ 07,09, 129 37142 A=t 7H7 338 =23
2R xEee] 222 WA SA7) Mult-O-meter

Tablel. The surveyed dental x-ray machines

X-ray machines No. cE?rZit vZﬁgge
Shinhung MAX-GLS 28 10mA 60kVp
Dong-Seo MED D-60-8 21 10mA 60kVp
Yoshida REX-601 11 10mA 60kVp
Trophy CCX digital 7 8mA 70kVp
Hallim XEUS HL-3001 5 10 mA 60kVp
Shinhung MAX-GL 5 10mA 60kVp
Belmont DX-068 2 8mA 65kVp
Others 7

Total - 86

(Unfors Instruments, Billdal, Sweden)& A3}l v}

2 27 ZFAM AlE MAX-
MED D- 60 S+ 0.8, 245} REX-601
£ 079 /«mww 249 4, 37 A4 AFE GX-770
(Gendex, Des Planies, USA)Z | @ 3&}o], No. 2 2|3} H}AMA
3 & (Insight, Kodak Medical, NY, USA)el| 22} 3444 &
Al A =2% 28 A58 47 PERIOMAT PLUS (Diirr
Dental, Stuttgart, Germany)® 3AgF & 2zt v Y9
2 5349 E Ao, 3 237] (Model 301, X-Rite Co,
Grandville, USA)Z &3lxZ8 & slgr). 7+ &ed7]Ed
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£ H, H+ Ha AR F3== Ao
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Whitney test-g& o] &3}t
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1) A1Z MAX-GLS

A% MAX-GLSE F2 243 F Aot Ao 3%
e o 2702 w&dle] A A YF Y =

A= 1,5751764 uGy, 2728 1,852+339 uGy, =+

.

N

5 2,124+ 1,026 uGy Aot SAE 2o Az Ax|R
3,227 UGy, 27 % 4,053 uGy, EH—;—Z]—‘:,'— 4,742 uGy 2., 3|
A Aeke ARE 235 uGy, &AF-FFE 310 uGy, tfF=]3
368 uGy Atk (Table 2). 215 MAX-GLS #¢37] 7tel=
Z2zx7]c] AT W, Y x=F AFE Ha A3 13w}
WA 14n) ol ot

Table 2. Surface exposure doses of MAX-GLS x-ray machine

) Exposure dose (UGy)
Exposure time*
Mean+ SD Minimum Maximum
Upper anterior 1,575+764 236 3,227
Upper premolar 1,852+£1,026 310 4,053
Upper molar 2,124+914 368 4,742

*Manufacture’s guide

— 88 —



Table 3. Surface exposure doses of MED D-60-S x-ray machine

] Exposure dose (LGy)
Exposure time — -
Mean+SD Minimum Maximum
04 428+122 190 664
0.6 6724245 166 - 1,232
0.8 850+289 175 1,434

Table 4. Surface exposure doses of REX-601 x-ray machine

) Exposure dose (LGy)
Exposure time -
Mean+SD Minimum Maximum
0.7 626+276 172 955
0.9 773375 114 1,190
1.2 989 +471 155 1,551

Table 5. Radiolographic densities

Exposure Radiolographic

Dental x-ray machine d density p-Value
0se (Mean+SD)

Maximum  4.534+0.02

Shin-Hung MAX GLS Mean 4.18+0.33 *
Minimun 1.21£0.01
Maximum  3.54+0.04

Dong-Seo MED D-60-S Mean 2.784+0.03 *
Minimun 0.92+0.01
Maximum 2.231+0.04

Yoshida REX-601 Mean 1.41+0.03 *
Minimun 0.01+0.00

*: p<0.01, by Mann-Whitney test
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¥4 MED D-60-St x=&A|7HE 042 xEsle] 333
AMege) gy 2 2FHRE 428+ 122uGy, 0.69 W) 672+
245uGy, 0.8 ] 850+289uGy gt 245 FHo) MNP
0.49 = 664uGy, 0.6 o 1,232uGy, 0.8 o 1,434uGy
gt F4& A2 049 # 190 uGy, 0.69 = 166 uGy,
0.8Q 9 175 uGydt} (Table 3). 4] MED D-60-S ¥}AFAL
#Zeod7] ez xZEFx7e] dAT o, HA Az Ha
Aekel 3uf W= 8ui it

3) RA|C} REX-601

SA% REX-601-2 xZAIZHE 072 AT xZ3)
of 22X M) HF W EFHE 6261276 uGy, 0.9
o w] 773£375uGy, 1.29 ) 989.2+471 pGyg ek =4
2 Ho A 0.7 9 955uGy, 0.99 = 1,190uGy, 1.2
o o 1,551 uGy Qok H4 M=k 079 9 172 uGy, 0.9
o o 114pGy, 129 = 155uGy <o} (Table 4). 2 A]ch
REX-601 WA &od7] 7= xZx7lo] 4T o, F
o A A Ak onf WA 10w et

OIMAM <
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o, . A AFelM HF 3= 4AF MAX-
GLS= A7} 453, 4.18, 1.21¢9031, 4] MED D-60-S=
3.54, 2.42, 0.92, 8 At} REX-601& 223, 141, 0.01¢€}
(Table 5). Mann-Whitney test2 E3}x2] 2o} FHF =
o3 Fa FHd e} Hags vadls W, 28 ZQrF
oM BAH ez §237 o] B (p<0.01).
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