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Reproducibility of panoramic radiography in patients
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ABSTRACT

Purpose :
patient and machine.

To evaluate the magnification error percentage in repeatedly taken panoramic radiographs of same

Materials and Methods : 92 panoramic radiographs from 46 patients were traced and 30 horizontal and vertical
measurements were made with digital sliding caliper. The results were compared with paired t-test.

Results : There was no statistically significant difference between the two measurements. The overall difference as
percentage error was 6.19+5.60%. The largest error as 14.61 £ 12.44% was found at condylar height 1, and
smallest as 1.86+ 1.61% at mandibular height. Overall vertical error excluding condylar height 1 was 3.76 +3.97%,

and the horizontal error 6.88 +5.92%.

Conclusion : Repeatedly taken panoramic radiographs of the same patient and machine was reliable since there was
no significant percentage error difference but the percentage error ranged from 1.86+1.61% to 14.61+12.44%
indicating the error depends on the measuring site. (Korean J Oral Maxillofac Radiol 2005; 35 : 115-9)
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Fig. 1. The numbers on panoramic
image indicate measurement sites. Each
number has left and right counterparts
except the midline structures (6 and 8)
making 30 measurements in all.

Table 1. Comparison of percent difference of measurement from
repeated panoramic radiographs (%)

Measurement site N Average SD p
Condyle height 1 (1L, 1R) 92 1461 1244 0438
Condyle height 2 (2L, 2R) 92 5.09 426 0.834
Mandible height (3L, 3R) 92 1.86 1.61 0.82
Ramus width (4L, 4R) 92 5.19 434 0.888
Diagonal line (SL, 5SR) 90 3.57 279 0925
Maxilla midline (6) 44 6.49 6.08 0.749
Maxilla width (7L, 7R) 88 5.83 548 0.876
Mandible midline (8) 45 2.43 222 0714
Premolar height (9L, 9R) 90 3.34 552 0.675
Molar height (10L, 10R) 88 335 4.15 0.958

" Premolar upper width (11L, 11R) 90 6.99 7.15  0.689
Premolar middle width (12L, 12R) 90 721 6.48 0.570
Premolar lower width (13L, 13R) 90 7.90 772 0.482
Molar upper width (14L, 14R) 88 7.66 564 0.549
Molar middle width (15L, I5R) = 88 8.30 6.20 0.424
Molar lower width (16L, 16R) 88 9.29 7.50 0.446

Average total 6.19 5.60
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Table 2. Comparison of percent difference of bilateral measurement from repeated panoramic radiographs (%)

Right side Left side
Measurement N
Site Average SD Site Average SD
Condyle height 1 46 IR 14.43 12.27 1L 14.80 12.73
Condyle height 2 46 2R 5.03 4.41 2L 5.14 4.15
Mandible height 46 3R 1.82 1.53 3L 1.91 1.69
Ramus width 46 4R 5.52 5.09 4L 4.85 3.46
Diagonal line 45 5R 4.37 3.22 5L 217 2.02
Maxilla width 44 7R 6.57 6.40 7L 5.09 431
Premolar height 45 9R 3.51 7.25 9L 3.17 2.90
Molar height 44 10R 5.00 5.23 10L 1.74 1.52
Premolar upper width 45 11R 10.38 8.31 11L 3.53 3.13
Premolar middle width 45 12R 9.70 7.40 120 4.67 4.09
Premolar lower width 45 13R 10.22 8.89 13L 552 545
Molar upper width 44 14R 6.70 477 14L 8.59 6.29
Molar middle width 44 I5R 7.55 5.90 15L 9.04 6.46
Molar lower width 44 16R 8.81 7.50 16L 9.76 7.55
Average total 7.11 6.30 5.76 4.70
Table 3. Average percent difference of vertical measurement from repeated panoramic radiographs (%)

Measurement site N Average SD Measurement site Average SD

Condyle height 1 (1L, IR) 92 14.61 12.44
Condyle height 2 (2L, 2R) 92 5.09 4.26 Condyle height 2 (2L, 2R) 5.09 4.29
Mandible height (3L, 3R) 92 1.86 1.61 Mandible height (3L, 3R) 1.86 1.61
Mandible midline (8) 45 243 222 Mandible midline (8) 243 222
Maxilla midline (6) 44 6.49 6.08 Maxilla midline (6) 6.49 6.08
Premolar height (9L, 9R) 89 3.34 5.52 Premolar height (9L, 9R) 3.34 5.52
Molar height (10L, 10R) 89 3.35 4.15 Molar height (10L, 10R) 3.35 4.15
Average total 5.31 5.18 Average total 3.76 3.97
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Table 4. Average percent difference of horizontal measurement
from repeated panoramic radiographs (%)

Measurement site N Average SD
Ramus width (4L, 4R) 92 5.19 4.34
Diagonal line (5L, 5R) 90 3.57 2.79
Maxilla width (7L, 7R) : 88 5.83 5.48
Premolar upper width (111, 11R) 89 6.99 7.15
Premolar middle width (12L, 12R) 89 7.21 6.48
Premolar lower width (13L, 13R) 89 7.90 7.72
Molar upper width (14L., 14R) 89 7.66 5.64
Molar middle width (15L, 15R) 89 8.30 6.20
Molar lower width (161, 16R) 89 9.29 7.50
Average total 6.88 5.92
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