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Introduction

Dental CBCT has been associated with higher radiation risk compared to conventional dental
imaging and lower radiation risk compared to multi-slice CT (MSCT). Several studies have
reported on radiation doses but the number of TLDs and the range of CBCT units used were
rather too limited to provide an accurate estimation of the radiation risk.

Objectives

The objective of this study is to measure the organ (OD) and effective doses (ED) for seven
dental CBCT units.

Materials and methods

Radiation absorbed doses were measured using two adult ART head and neck phantoms using
a large number of thermoluminescent dosimeters (TLD-100 and TLD-100H) positioned at the
most radiosensitive organs for seven CBCT. Correction factors were applied to the skin and red
bone marrow absorbed doses for each phantom slice to account for the fraction of the total
mass of the specified organ in the phantom. The EDs were calculated using the ICRP 103
tissue equivalent factors.

Results

The average ODs for brain, salivary glands, thyroid, red bone marrow and skin were 0.13 mGy,
1.52 mGy, 0.48 mGy, 0.02 mGy and 0.02 mGy respectively. The salivary glands and the skin
received the highest and lowest absorbed doses respectively. PlanmecaProMax 3D and
Scanora 3D exhibited the highest and lowest effective dose respectively. The wide range in the
EDs for the same clinical examination can be attributed to the different exposure conditions set
by the different manufacturers.

Conclusions and discussion

This study reported and compared organ and effective doses for seven dental CBCT units. In
addition, this study confirmed that CBCT radiation doses are one-twentieth of published MSCT



radiation doses but four times higher than the average panoramic dose published by the Health
Protection Agency (UK).



