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Table I . Horizontal and vertical magnification: anterior and posterior movements

o Movement 32H 42H 46H 46H 47TH 32V a2V 46V 46V 47V
DN D) D) 6D D) D) (D D) D) (D) (D)
Standard 0 1.224 1.256 1.439 1.402 1.367 1.286 1336 1.345 1321 1319

0.016)  (0.010)  (0.005)  (0.005)  (0.005)  (0.009)  (0.022) (0.030) (0.013) 0.011)
Anterior 3 1.128 1.147 1.390 1357 1.335 1.268 1310 1312 1314 1.319
0.013)  (0.009)  (0.007)  (0.005)  (0.005)  (0.023)  (0.010) (0.024) (0.005) (0.009)
6 1.030 1.035 1.339 1.335 1.328 1.262 1.295 1.305 1.305 1.300
(0.005)  (0.005)  (0.009)  (0.005)  (0.024)  (0.005)  (0.022) (0.005) (0.005) (0.013)
9 0.938 0.938 1.311 1.311 1.302 1.273 1.277 1.313 1319 1.291
0.013)  (0.013)  (0.008)  (0.008)  (0.010)  (0.016)  (0.012) (0.020) (0.011) (0.004)
12 0.871 0.864 1273 1.291 1.286 1.259 1.270 1314 1.325 1.315
0.022)  (0.027)  (0.015)  (0.013)  (0.005)  (0.041)  (0.020) (0.006) (0.005) (0.018)
15 0.801 0.798 1.215 1.249 1.267 1.245 1.260 1.322 1.330 1317
(0.008)  (0.005)  (0.011)  (0.007)  (0.009)  (0.020)  (0.024) (0.008) (0.005) (0.013)
Posterior 3 1327 1.443 1473 1.420 1.388 1.265 1336 1327 1.320 1.329
0.012)  (0.011)  (0.019)  (0.016)  (0.010)  (0.014)  (0.014) 0.012) (0.000) (0.016)
6 1.423 1.633 1.500 1.453 1.418 1.285 1353 1.346 1333 1.343
(0.009)  (0.003)  (0.018)  (0.021)  (0.015)  (0.005)  (0.022) (0.008) (0.022) (0.020)
9 1.493 1.821 1.503 1.480 1.441 1.290 1.363 1.326 1.341 1.361
(0.003)  (0.015)  (0.014)  (0.009)  (0.012)  (0.010)  (0.010) (0.010) (0.006) (0.015)
12 1.551 2,018 1.522 1.493 1.441 1.283 1.326 1.326 1.326 1.348
(0.003)  (0.033)  (0.010)  (0.003)  (0.012)  (0.006)  (0.010) (0.010) (0.010) (0.010)
15 1.625 2390 1.552 1.510 1.486 1.320 1320 1.360 1.360 1.344
(0.009)  (0.057)  (0.001)  (0.009)  (0.023)  (0.000)  (0.000) (0.026) (0.026) (0.003)
H: horizontal magnification, V: vertical magnification, SD: standard deviation
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Table I . Horizontal and vertical magnification: left and right movements

) ) Movement 32H 42H 46H 46H 47H 32V 42V 46V 46V 47V
Direction o) (D) (D) (D) (D) (D) (D) (D)  (SD)  (SD)  (SD)
Standard 0 1.224 1.256 1.439 1.402 1.367 1.286 1.336 1.345 1.321 1.319

0016)  (0.010)  (0.005)  (0.005) (0.005) (0.009) (0.022)  (0.030)  (0.013)  (0.011)

Left 3 1.173 1.263 1.549 1.503 1.443 1.279 1.345 1.339 1.334 1.335
0.008)  (0.004) (0012) (0015  (0.011) (0014) (0.016)  (0.008)  (0.009)  (0.013)

6 1.102 1.270 1.716 1.547 1.537 1.268 1.322 1.365 1.353 1.357
0014  (0.016) (0.015) (0.127)  (0.010)  (0.006)  (0.020)  (0.008)  (0.011)  (0.016)

9 1.077 1.245 2.006 1.772 1.658 1.281 1.299 1.379 1.378 1.354
0.001)  (0.005)  (0.024)  (0.006) (0.008) (0.006) (0.017)  (0.035)  (0.014)  (0.016)

12 1.059 1.228 2.378 2.028 1.788 1.281 1.293 1.377 1.388 1.378
0.004) (0015  (0.026) (0.021)  (0.021)  (0.006)  (0.005  (0.005  (0.025)  (0.014)

15 1.037 1.233 6.297 2.513 1.992 1.293 1.334 1.358 1.418 1.384
0.018)  (0.027)  (4481)  (0.074) (0.012) (0.022) (0.017)  (0.024)  (0.016)  (0.010)

Right 3 1.250 1.206 1.323) 1.294 1.284 1.313 1.328 1.310 1.300 1.306
0016)  (0.022)  (0.018  (0.024) (0.015) (0.018) (0.022)  (0.029)  (0.028)  (0.018)

6 1.261 1.200 1.229 1.218 1.206 1.322 1.283 1.310 1.295 1.305
0.025)  (0.036) (0012) (0.019)  (0.028) (0.020)  (0.029)  (0.029)  (0.026)  (0.021)

9 1.260 1.118 1.167 1.156 1.156 1.338 1.261 1.299 1.283 1.288
0.032)  (0.022) (0.034) (0.025) (0.025) (0.036) (0.026)  (0.030)  (0.018)  (0.023)

12 1.239 1.056 1.088 1.101 1.101 1.305 1.272 1.283 1.288 1.288
0.021)  (0.031)  (0.029) (0.025) (0.025) (0.033) (0.023)  (0.014)  (0.018)  (0.018)

15 1.185 1.009 1.039 1.034 1.051 1.283 1.258 1.273 1.262 1.274
0.019)  (0.021) (0034 (0016) (0.029) (0.019)  (0.024)  (0.022)  (0.028)  (0.028)

H: horizontal magnification, V: vertical magnification, SD: standard deviation
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Fig. 2. Panoramic image according to the anterior, posterior, left and the right movements.
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Fig. 3. Horizontal and vertical magnification according to the location (HA; horizontal magnification of
the anterior movement, HP; horizontal magnification of the posterior movement, HL; horizontal
magnification of the left movement, HR; horizontal magnification of the right movement, VA; vertical
magnification of the anterior movement, VP; vertical magnification of the posterior movement, VL;
vertical magnification of the left movement, VR; vertical magnification of the right movement).
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Original Article

Effect of Head Positioning in Panoramic Radiography
on the Vertical and Horizontal Magnification :
Displacement along the Sagittal and Transverse Plane

Yong-Gun Kim', Young-Kyun Lee’, Seo-Young An’

'Department of Periodontology, *Department of Oral biochemistry,
‘Department of Oral and Maxillofacial Radiology, School of Dentistry, Kyungpook National University

The purpose of this study was to investigate how image magnification in dental panoramic radiography is influenced
by object position. Five metal balls (4 mm in diameter, 2 for the anterior and 3 for the posterior region on the right side)
were placed above alveolar crest of dry skull considering extraction socket and dental arch. Dry skull was radiographed
using OP-100D (Instrumentarium Imaging Co., Tuusula, Finland) at proper and displaced position along the sagittal and
transverse plane at 3 mm, 6 mm, 9 mm, 12 mm and 15 mm using special mount which can control precise movement.
Images were stored in DICOM files and were measured by ruler equipped within INFINITT PACS software (Infinitt Co.,
Ltd., Seoul, Korea). The mean horizontal magnification was 1.224 - 1.439 and mean vertical magnification was 1.286 -
1.345 at proper position. Vertical magnification resulted in less variation (1.245 - 1.418) than horizontal magnification
(0.798 - 6.297) according to the sagittal and transverse displacements. Head positioning is important for linear
measurement on panoramic radiography and inclusion of standard object (for instance, metal ball) is helpful to anticipate
exact magnification of panoramic radiographs at various location. (J Dent Rehab App Sci 2013:29(3):249 - 258)
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