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Fig. 1. Humanoid x-ray phantom.
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Fig. 2. Skull lateral and panoramic radiographs of Humanoid phantom. A metal pollet was
placed in each dosimeter site to demonstrate its position radiographically.

Fig. 3. Humanoid phantom positioned in
Panelipse II machine,
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Table 1. Radiation absorbed doses of selected phantom exposure in Panelipse |1 under 65kVp, 4 mA and 20 sec.

exposure time {unit: mGy)
internal sites dose External sites dose
Rt. eyeball ND Back side of first cervical vertebra 1.263
Lt. eyeball ND Rt. upper eyelid 0.046
Pituitary gland 0.138 Lt. upper eyelid 0.023
Rt. maxillary sinus 0.246 Rt. parotid region 0.325
Lt. maxillary sinus 0.238 Lt. parotid region 0.208
Nasopharynx 1.04 Philtrum 0.057
Deep lobe of Rt. parotid gland 0.496 ND
Deep lobe of Lt. parotid gland 0.554
Rt. submandibular gland 0.537
Lt. submandibular gland 0.425
Thyroid gland ND

ND: non-detectable
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Table 2, Radiation absorbed doses of selected phantom exposure in Panelipse 1} under 75kVp, 4 mA and 20 sec.

exposure time {unit: mGy)
Internal sites dose External sites dose
Rt. eyeball ND Back side of first cervical vertebra 1.538
Lt. eyeball ND Rt. upper eyelid 0.09
Pituitary gland 0.191 Lt. upper eyelid 0.071
Rt. maxillary sinus 0.258 Rt. parotid region 0.482
Lt. maxillary sinus 0.294 Lt. parotid region 0.319
Nasopharynx 1.065 Philtrum 0.068
Deep lobe of Rt. parotid gland 0.658 Chin ND
Deep tobe of Lt. parotid gland 0.5
Rt. submandibular gland 0.758
Lt. submandibular gland 0.457
Thyroid gland ND

ND: non-detectable

Table 3. Radiation absorbed doses of

selected phantom exposure in Panelipse |1 under 85kVp, 4 mA and 20

sec, exposure time (unit: mGy)
Internal sites dose External sites dose
Rt. eyeball 0.138 Back side of first cervical vertebra 2.952
Lt. eyeball 0.206 Rt. upper eyelid 0.107
Pituitary gland 0.205 L1. upper eyelid 0.059
Rt. maxillary sinus 0.477 Rt. parotid region 0.609
Lt. maxillary sinus 0.444 Lt. parotid region 0.352
Nasopharynx 2.09 Philtrum 0.081
Deep lobe of Rt. parotid gland 1.192 Chin 0.059
Deep lobe of Lt. parotid gland 1.024
Rt. submandibular gtand 1.173
Lt. submandibular gland 1.024
Thyroid gland 0.128
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Fig. 4. Comparison of radiation absorbed doses
among to three kVp in internal anato-
mic sites.
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Fig. 5. Comparison of radiation absorbed doses
among to three kVp in external anato-
mic sites.
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Table 4. Comparison of radiation absorbed doses among to three kVp

{unit: mGy)
kVp mA time (sec.) total dose in selected sites
internal external
65 4 20 3.674 1.922
75 4 20 4.181 2.568
85 4 20 8.081 4,219
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DISTRIBUTION OF ABSORBED DOSES TO THE IMPORTANT ORGANS
OF HEAD AND NECK REGION IN PANORAMIC RADIOGRAPHY*

Byeong Sam Kim, D.D.S., Karp Shik Choi, D.D.S., M.S.D.

Department of Dental Radiology, College of Dentistry, Kyungpook National University

Chin Soo Kim, D.D.S., M.S.D., Ph.D.

Department of Oral and Maxillofacial Surgery, College of Dentistry,
Kyungpook National University

The purpose of this study was to estimate the distribution of absorbed doses of each im-
portant organs of head and neck region in panoramic radiography. Radiation dosimetry at internal
anatomic sites and skin surfaces of phantom (RT-210 Humanoid Head & Neck SectionR) was
performed with lithium fluoride (TLD-IOOR) thermoluminescent dosimeters according to change
of kilovoltage (65kVp, 75kVp and 85kVp) with 4 miliamperage and 20 second exposure time.

The results obtained were as follows;

Radiation absorbed doses of internal anatomic sites were presented the highest doses of 1.04
mGy, 1.065 mGy and 2.09 mGy in nasopharynx, relatively high doses of 0.525 mGy, 0.59 mGy
and 1.108 mGy in deep lobe of parotid gland, 0.481 mGy, 0.68 mGy and 1.191 mGy in sub-
mandibular gland. But there were comparatively low doses of 0.172 mGy and 0.128 mGy in
eyes and thyroid gland that absorbed dose was estimated at 85kVp.

Radiation absorbed doses of skin surfaces were presented the highest doses of 1.263 mGy,
1.538 mGy and 2.952 mGy in back side of first cervical vertebra and relatively high doses of
0.267 mGy, 0.401 mGy and 0.481 mGy in parotid gland. But there were comparatively low doses
of 0.057 mGy, 0.068 mGy and 0.081 mGy in philtrum and 0.059 mGy in middle portion of chin
that absorbed dose was estimated at 85kVp.

According to increase of kilovoltage, the radiation absorbed doses were increased 1.1 times
when kilovoltage changes from 65kVp to 75kVp and 1.9 times when kilovoltage changes from
75kVp to 85kVp at internal anatomic sites.

According to increase of kilovoltage, the radiation absorbed doses were increased 1.3 times
when kilovoltage changes from 65kVp to 75kVp and 1.6 times when kilovoltage changes from
75kVp to 85kVp at skin surfaces.
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