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ABSTRACT

Purpose : This study was to evaluate the beam quality of intraoral X-ray equipments used at Yonsei University
Dental Hospital (YUDH) using the half value layer (HVL) and the characteristic curve of intraoral standard X-ray

film.
Materials and Methods :

The study was done using the intraoral X-ray equipments used at each clinical

department at YUDH. Aluminum filter was used to determine the HVL. Intraoral standard film was used to get the

characteristic curve of each intraoral X-ray equipment.

Results : Most of the HVLs of intraoral X-ray equipments were higher than the least recommended thickness, but
the REX 601 model used at the operative dentistry department and the X-707 model used at the pediatric dentistry
department had HVLs lower than the recommended thickness. The slopes of the characteristic curves of films taken
using the PANPAS 601 model and REX 601 model at operative dentistry department, the X-70S model of
prosthodontic dentistry department, and the REX 601 model at the student clinic were relatively low.

Conclusion : HVL and the characteristic curve of X-ray film can be used to evaluate the beam quality of intraoral
X-ray equipment. In order to get the best X-ray films with the least radiation exposure to patients and best
diagnostic information in clinical dentistry, X-ray equipment should be managed in the planned and organized
fashion. (Korean J Oral Maxillofac Radiol 2000 ; 30 : 183-188)
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1) FLHEEARM EH7|

(1) X}ZakatAd 2k 29 : Heliodent MD (Siemen AG, Ben-
sheim, Germany); X-70S (YOSHIDA, Tokyo, Japan)

(2) ».&3} 34 : REX 601 (YOSHIDA, Tokyo, Japan); X-
70S (YOSHIDA, Tokyo, Japan); PANPAS 601 (YO-
SHIDA, Tokyo, Japan)

3) 233} 19 : X-707 (YOSHIDA, Tokyo, Japan)

4) 2otx = 19 : X-707 (YOSHIDA, Tokyo, Japan)

(5) X153} 19 : PANPAS 601 (YOSHIDA, Tokyo, Japan)

6) Y AA = A 29 : X-707 (YOSHIDA, Tokyo, Japan);
REX 601 (YOSHIDA, Tokyo, Japan)
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Fig. 1. Modified set-up of determining HVL.

2) FUEAMMEAT 9] SM3M 4F

Z+ Qe A& 7] o] 2N 60 cme] A
glel] Fd-E- (Ektaspeed Plus, Kodak Co., Rochester, USA)
< ¥3 002,006,0.10,0.12,0.16,020,025%22 x3A]
2+-& HEAAA 73] THEEe) Zed& Ak o
o) 7z} x2A)7te)] w2 ZAMAIELS digital dosimeter (RAD
CHECK™ PLUS, VICTOREEN, Inc., NY, USA)E o|43}
o A3 #odd d§2 AEAA7] (Periomat, Diirr
Dental, Bietigheim-Bissingen, Germany) & ©]-&3}e] &Ats}
93, B AR st go) W EE 142 HE
2584} 7] 4 Readymatic #}& (Kodak Co., Rochester, USA)
& Aesigon BYALE sEolRch A4Y Dol
APAAALAl &3l 2= densitometer (Densitometer PDA-85,
Sakura, Japan)& o] 4-3te] HE] M= o2 639 E &4
st 2 HIRE TR FHRAA RIS zAAG
3 249 AL FHES olgsle] FAFUE T
shtch.
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Fig. 2. Determination of HVL of Heliodent MD Intraoral X-ray
equipment in department of Dental Radiology.
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Fig. 3. Determination of HVL of X-70S Intraoral X-ray equip-
ment in department of Dental Radiology.
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Fig. 4. Determination of HVL of REX-601 Intraoral X-ray equip-
ment in department of Operative Dentistry.
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Fig. 5. Determination of HVL of PANPAS-601 Intraoral X-ray

equipment in department of Operative Dentistry.
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Fig. 6. Determination of HVL of X-70S Intraoral X-ray equip-
ment in department of Operative Dentistry.

Radiation Dose
0.010

0.008 4
0.006 4

0.004 4

0.002 4

4
Thickness of Aluminum

Fig. 7. Determination of HVL of X-707 Intraoral X-ray equipment
in department of Prosthodontics.
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Fig. 8. Determination of HVL of PANPAS-601 Intraoral X-ray
equipment in department of Periodontics.
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Fig. 9. Determination of HVL of X-707 Intraoral X-ray equipment
in department of Pedodontics.

Table 1. HVL of intraral X-ray equipments
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Fig. 10. Determination of HVL of X-707 Intraoral X-ray equip-
ment in department of Student Clinic.

Radiation Dose
0.020 -

0.015 4
0.010 4

0.005 4

=

4
Thickness of Aluminum

Fig. 11. Determination of HVL of REX-601 Intraoral X-ray
equipment in department of Student Clinic.

Dental Radiology Operative Prosthodontics Periodontics  Pedodontics  Student Clinic
Department
Al A2 Bl B2 B3 C D E F1 F2
Tube voltage
0
(Vp) 70 70 60 6 70 70 60 70 70 60
Tube current
(mA) 7 15 10 10 15 7 10 7 7 10
HVL 175 168 113 158 173 153 157 0.8 196 154

(mm of aluminum)

% Al: Heliodent MD, A2: X-70S, B1: REX 601, B2: PANPAS 601, B3: X-70S, C: X-707, D: PANPAS 601, E: X-707, F1: X-707, F2: REX 601

Zv Fuaiabd #edz1e] A ST P29 optical den-
sityE o] 8-3ted T8 SAIFAIL Fig. 129} 3o}

AL &odAtm]e] EAdte] =273 (quality assurance
program)2] EA2 kAol :=ZEHE WA kg F
A2 A daARR Y AE Huz FAAIT)7] A%

Aol o]F HdME APT FAAFE ZAA S okt
ol FuHAMdEed7) e A whel HeA]A fot &
3719 AAE FGriste v A dzW, 47w,
T8, FA, ol AH-E & ey &G AL
45 #AGY] HHME ¢FuEH 7Y Algo
FART Yo FAGte] W FUEHE WY Ha
== gav, 50kVpalAlE 1.2mmAl o] 4}, 60kVpsl A&
1.3 mmAl ©]A}, 70 kVpellAl= 1.5 mmAl o]Ate] X =T
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Fig. 12. Characteristic curves of intraoral standard X-ray film
taken by each intraoral X-ray equipment
*A1 : Heliodent MD in Department of Dental Radiology
A2 : X-708S in Department of Dental Radiology
B1 : REX 601 in Department of Operative Dentistry
B2 : PANPAS 601 in Department of Operative Dentistry
B3 : X-70S in Department of Operative Dentistry
C : X-707 in Department of Prosthodontics
D : PANPAS 601 in Department of Periodontics
E : X-707 in Department of Pedodontics
F1 : X-707 in Department of Student Clinic
F2 : REX 601 in Department of Student Clinic
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