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The absorbed doses from each exposure program of the Orthopos® panoramic machine

Soon-Chul Choi, Sul-Mi Lee

Department of Oral and Maxillofacial Radiology, BK21 & Dental Research Institute, College of Dentistry, Seoul National University

ABSTRACT

Purpose : The objective of this study was to estimate the radiation absorbed doses in certain critical organs in the
head and neck region with 16 imaging programs available on the Orthopos® panoramic machine.

Materials and Methods : A Rando phantom and LiF TLD chips were used for dosimetry. The absorbed doses were
measured at the thyroid gland, the submandibular gland, the parotid gland, the mouth floor, the maxillary sinus, the
brain, the mandibular body, the mandibular ramus, the 2nd cervical spine and the skin over TMJ area.

Results : The overall absorbed doses with imaging programs available on the Orthopos® panoramic machine were
much less than that of standard program (program 1) except program 8, 11, and 16. Generally, the absorbed doses to
the bone marrow of the mandibular ramus and the parotid gland were high, but the absorbed doses to the bone
marrow in the mandibular body, brain, maxillary sinus, and, especially, the thyroid gland were very low.
Conclusion : The modified imaging programs available on the Orthopos® panoramic machine can be effectively
used in aspect of radiation protection. (Korean J Oral Maxillofac Radiol 2001; 31 : 215-9)
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Table 1. Description of each of the 16 Orthopos® plus programs

Progn Number o
1 Complete standard exposure 1
2 Standard exposure, restricted to the teeth 1
3 Maxillary sinus 2
4 TMI, lateral 2
5 TMI, posterior-anterior 2
6 TMLI, lateral, with closed and open mouth 4
7 TMI, posterior-anterior, with closed 4

and open mouth
8 Multi-layer exposures of TMJ, lateral 6
9 Multi-layer exposures of TMJ, 6
posterior-anterior
10 Standard exposure (Status), for children 1
11 Standard exposure, with 1.25-fold 1
magnification
12 Display of the anterior teeth area 1
13 Paranasal tomographic exposure 1
14 Standard exposure, left half side 1
15 Standard exposure, right half side 1
16 Multi-layer exposures in the 6

buccal teeth area

Table 2. Exposure parameters for each program

Program Tube potential ~ Tube current Exposure time
number (kVp) (mA) (s)
1 73 15 14.1
2 73 15 11.8
3 73 15 16.1
4 73 15 8.1
5 77 14 100
6 77 14 125
7 77 14 185
8 77 14 252
9 77 14 227
10 73 15 113
11 77 14 143
12 84 13 438
13 90 12 143
14 73 15 8.1
15 73 15 8.1
16 84 13 212
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Fig. 1. Calibration curve.
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Table 3. Absorbed doses to critical organ from each program (microgray)

Skin Bone Bone Bone Brain Maxillary ~ Mouth  Parotid  Submand. Thyroid
(TMJ area) marrow A  marrow B marrow C sinus floor gland gland gland
Program 1 29 280 2363 109 9 64 452 597 327 29
Program 2 - 223 931 83 - 32 583 512 323 8
Program 3 16 222 47 - 113 63 11 386 21 -
Program 4 468 55 179 - - 35 7 731 30 -
Program 5 512 32 383 1 - 184 4 659 16 -
Program 6 18 391 120 - 27 13 12 694 34 -
Program 7 710 77 688 63 45 350 33 1,269 67 14
Program 8 59 2,328 133 17 126 40 37 2,237 73 16
Program 9 191 95 1,151 41 27 258 39 1,991 64 9
Program 10 - 208 856 48 - 7 384 490 219 4
Program 11 31 313 2,871 121 13 75 360 694 351 35
Program 12 - 337 14 11 1 2 93 35 39 6
Program 13 729 27 23 - 257 183 - 30 4 -
Program 14 16 195 810 52 - 26 488 493 302 14
Program 15 - 206 31 58 - 27 471 34 121 14
Program 16 106 119 5,128 351 12 411 557 3379 1,059 32

—: undetected, A: 2nd cervical area, B: mandibular ramus, C: mandibular body
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