A study of panoramic focal trough for the six-year-old child
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ABSTRACT

Purpose : To make a focal trough (image layer) for an average maxillary dental arch of 6-year-old korean in

panoramic radiography.

Materials and Methods : Phantom for the maxillary dental arch was designed using intercanine width, intermolar
width, tooth size, and interdental spacing to record the data of 6-year-old child. The characteristics of pre-corrected
panoramic machine (for adult) was evaluated using the phantom, resolution test pattern for margin of the image
layer, and metal ball for the center of the image layer. Panoramic image layer of the child was developed by means
of decreasing the speed of film-cassette and positioning the phantom backwards, and then the characteristics of

post-corrected panoramic machine (for child) were reevaluated.

Results : At post-corrected panoramic image layer, beam projection angles at all interdental areas increased for
about 2.6-3.8° the position of the image layer was shifted toward the rotation center for about 2.5 mm at the

deciduous central incisior area. The width of image layer decreased at all areas.

Conclusion : Increased beam projection angle will reduce the disadvantage of tooth overlap, and the same form
between the center of the image layer and dental arch will improve image resolution. (Korean J Oral Maxillofac

Radiol 2004; 34 : 63-7)
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Fig. 1. Measuring method of beam projection angle.

Fig. 2. Panoramic radiograph of resolution test pattern and metal
ball, a: at buccal margin, b: at center of layer, c: at lingual margin.
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Table 1. Beam projection angle at each interdental area

Location  Before correction  After correction  Difference
Ad 16.9° (+1.0) 19.5° (+£4.0) 2.6°
Bd 29.5°(£1.2) 32.9° (£3.0) 34°
Cd 40.7° (£1.2) 43.7° (£2.3) 3.0°
Dd 49.7° (£0.4) 53.5° (£2.2) 3.8°
Ed 60.3° (£0.4) 63.4° (£1.8) 3.1°
6d 70.0° (£0.3) 72.9° (= 1.7) 2.9°

Ad: interdental area between deciduous central and lateral incisior, Bd:
interdental area between deciduous lateral incisor and canine, Cd:
interdental area between deciduous canine and first molar, Dd: interdental
area between deciduous first and second molar, Ed: interdental area
between deciduous and permanent first molar, 6d: distal side of perman-
ent first molar
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Table 2. Center of layer and buccal and lingual margin of layer in
before-correction (mm)

M Ad Bd Cd Dd Ed 6d
6.0 8.8 9.8 93 123 130 168

BM 4 14) (£13) (£1.0) (£1.0) (£1.0) (+0.0) (£1.3)
c 00 28 20 00 08 20 23
(+£0.0) (£0.5) (£0.0) (£1.4) (£0.5) (+0.8) (+1.5)
LM 60 -45 —58 —108 —113 —128 -148
(£0.0) (£1.3) (+£0.5) (£2.1) (£1.0) (£1.0) (£2.1)
wp 120 133 156 201 236 258 316

(£1.4) (£1.3) (£0.6) (£1.2) (£1.0) (£1.0) (£1.3)

BM: buccal margin of layer, C: center of layer, LM: lingual margin of
layer, WF: width of layer, M: interdental area between deciduous central
incisors, Ad: interdental area between deciduous central and lateral
incisior, Bd: interdental area between deciduous lateral incisor and
canine, Cd: interdental area between deciduous canine and first molar,
Dd: interdental areca between deciduous first and second molar, Ed:
interdental area between deciduous and permanent first molar, 6d: distal
side of permanent first molar

Table 3. Center of layer and buccal and lingual margin of layer in
after-correction (mm)

M Ad Bd Cd Dd Ed 6d

4.5 7.0 7.3 75 90 113 11.8
(£0.7) (£1.2) (£1.0) (£0.6) (£1.4) (£1.0) (£0.5)

C 0.0 1.3 03 =05 -03 03 -03
(£0.0) (£1.0) (£1.0) (£0.6) (£0.5) (£1.5) (£1.0)

-50 -45 —-60 -98 -123 -135 -—163
(£0.0) (£1.3) (£0.8) (£1.0) (£1.7) (£1.3) (£2.1)

95 115 133 173 213 248 28.1
(+£0.7) (£0.6) (£1.0) (£2.0) (£1.7) (£1.0) (£0.8)

BM

LM

WF

BM: buccal margin of layer, C: center of layer, LM: lingual margin of
layer, WF: width of layer, M: interdental area between deciduous central
incisors, Ad: interdental area between deciduous central and lateral
incisior, Bd: interdental area between deciduous lateral incisor and
canine, Cd: interdental area between deciduous canine and first molar,
Dd: interdental area between deciduous first and second molar, Ed:
interdental area between deciduous and permanent first molar, 6d: distal
side of permanent first molar

70.0° 72.9°

after-correction

+ before-correction —

Fig. 3. Beam projection angle at each interdental area and location
of dental archs.
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Fig. 4. Center of layer and buccal and lingual margin of layer.
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