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Analysis of the influence of probe position on quality control test results of

dental panoramic radiography equipment
ZHAO Wentao, WANG Haipeng, LI Junhong, JI Chengchen, ZHAO Xuan, LIU Haikuan
Institute of Radiation Medicine, Fudan University, Shanghai 200032 China

Abstract: Objective To quantitatively study the influence of changes in probe position on the quality control test results
of dental panoramic radiography and to provide a reference for analyzing the sources of deviations in quality control test res-
ults. Methods Eight different models of dental panoramic X-ray machines were selected for this study. The film analysis
method was used to determine the position of the central axis of the main beam on the image detector. The position of the
probe was accurately controlled through an auxiliary moving device. The tube voltage, radiation output, and half-value layer
of the useful beam were measured for positions at the center of the beam; 1 cm upward, downward, left, and right from the
center of the beam; and 2 cm upward, downward, left, and right from the center of the beam. Results  The tube voltage, ra-
diation output, and half-value layer had a maximum value at the center of the beam, with a decrease in the value as the posi-
tion deviated from the center. There were significant differences in the probe position sensitivity between different models of
dental panoramic radiography equipment. A 2 cm deviation in the probe position resulted in an impact on the measured tube
voltage of less than 5.3 kV (5.8%) for less sensitive equipment. A 2 mm deviation in the probe position resulted in an impact
on the measured tube voltage of less than 5.4 kV (6.0%) for sensitive equipment. Conclusion  The probe position can lead
to deviation in the quality control test results of dental panoramic photography. Therefore, determining the position of the
central axis of the main beam on the image detector for accurate positioning of the probe is crucial for quality control testing.
Keywords: Detector position; Dental panoramic radiography; Quality control
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Figure 1 Positioning of the probe auxiliary moving device
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Table 1 Test results of tube voltages at different probe positions

LA E HHEA B%B HEC #E&D BAE BEF pde &H
0fiz 73.2 80.2 84.9 902 83.0 87.6 90.8 89.3
E#1em 66.1 / / 87.2 82.0 710 88.9 87.6
KR em 62.3 / / 84.3 / 742 86.3 86.3
Ai#1em 739 / / 88.2 85.0 81.4 875 88.2
2 em 67.8 / / 75.3 79.5 75.3 85.3 86.2
F#Blem 66.1 713 / 87.2 82.0 77.0 88.9 87.6
F#2em 623 725 / 84.3 / 742 863 863
T#lem 739 78.1 / 88.2 85.0 81.4 875 88.2
TH2em 67.8 74.8 / 753 79.5 75.3 85.3 86.2
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Table 2 Test results of tube voltages of probe position-sensitive devices

[ SR IAL] 0ofir ##1 mm F#2 mm A#1 mm FH2 mm F#1mm F#2 mm T#1 mm TH1mm
B&B 80.2 792 78.0 793 77.9 783 715 78.0 72
B#&C 849 84.5 84.1 82.6 80.0 81.8 79.5 83.0 81.5
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Table 3 Test results of radiation output at different probe positions

PR E BEA H&B BEC BED B&E BEF B&G B&H
0 704 15480 1989 12370 11980 25090 1025 3258
EBlem 25 231 1652 7320 2087 349 753 2547
EB2em 74 66 1529 4370 67 168 387 1326
Ai#lem 5394 269 1145 9710 8666 389 662 2857
2 em 177 100 956 5380 382 214 348 2013
L#lem 6289 10370 945 7320 6951 18390 896 1956
F#2em 1258 7062 456 4370 1429 12370 542 453
T#lem 6289 11370 1458 9810 1458 19250 955 1853
TH#2em 1258 7453 1327 7210 955 15370 904 334
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Table 4 Test results of half-value layer at different probe positions

PR E BEA BEB H&C BE&D BAE BEF B&G B&H
0 4.00 3.99 345 426 465 3.83 5.34 3.94
F#lem 323 3.57 337 3.84 428 244 47 352
EB2em 321 3.1 331 3.57 3.81 221 3.95 3.34
41 cm 3 3.59 3.5 3.89 455 281 47 3.60
£#2em 3.19 3.05 3.61 327 3.85 251 3.95 337
L#lem 3.5 3.78 3.28 345 436 3.55 471 3.50
F#2em 284 3.67 2.58 324 3.84 343 436 324
THlem 325 3.84 345 392 3.95 3.63 475 348
TH#2em 2.84 3.60 248 3.82 3.7 3.60 468 3.15
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