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Radiation Doses and Quality Assurance in Cone Beam CT(CBCT)

Dept. of Oral and Maxillofacial Radiology, School of Dentistry, Kyung Hee University
Yong-suk choi, Gyu-tae Kim, Eui-hwan Hwang

3-dimensional information for anatomic stucture plays a role as integral part in clinical aspect of dental practice. CBCT(cone
beam computed tomography) has been accepted as useful diagnostic tool offering Volume data and images for evaluating teeth
and jaws in lower radiation dose than conventional CT. CBCT equipment is essential for the quality assurance of it to ensure
continued satisfactory performance and result of adequate images. Dental practitioner and oral and maxillofacial radiologist should
have a responsibility and critical thinking to deliver this technology to patients in a responsible way, so that diaganostic value is
maximised and radiation doses kept as low as resonably achievable.

CBCT imaging modality should be used only after a review of the patient’s health and imaging history and the completion of a
thorough clinical examination. Clinical guidelines are systematically developed statements to assist practitioner and patient
decisions about appropriate health care for specific clinical circumstances Dental practitioners should prescribe CBCT imaging
only when they expect that the diagnostic yield will benefit patient care, enhance patient safety or improve clinical outcomes
significantly.

Knowledge of patient dose is essential for clinicians who are making the decision regarding the justification of the exposure.
There are some limitation in the measurement of patient dose in CBCT for the approval and adaptation of conventinal methodolgy
in CT. It is also important to ensure that doses are optimised and in line with any national and international guidelines. The higher
radiation doses of CBCT compared with conventional radiography, mean that high standards must be maintained. The Quality
Assurance(QA) programme should entail surveys and checks that are performed according to a regular timetable. QA programme
should be maintained by staff to ensure adherence to the programme and to raise its importance among staff.
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Pauwels R, Beinsberger J, Collaert B, Theodorakou C, Rogers J, Walker A, Cockmartin L, Bosmans
H, Jacobs R, Bogaerts R, Horner K; The SEDENTEXCT Project Consortium. Effective dose range for
dental cone beam computed tomography scanners. Eur J Radiol (2012) 81: 267-271.
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“Large” CBCT
Galileos (Sirona) 15cm x 15cm 84
ICAT NG 15cm x 13cm 83
lluma Elite 21cm x 14cm 368
NewTom VGI 15cm x 15cm 194
“Medium” CBCT
Kodak 9500 15cm x 8cm 92
Scanora 3D 10cm x 7.5cm 47
Accuitomo 170 10cm x 5cm 54
“Small” CBCT
Accuitomo 170 4cm x 4cm 43
(lower molar)
Kodak 9000 5cm x 3.7cm 19
(upper anterior)
Pax-Uni 3D 5cm x 5cm 44
(upper anterior)
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Conventional "B : 1-20

dental radiography ﬂ

CBCT ' 20-500

“Medical” CT

200-2000

T 3 HAEA AN T2 BN BE

» CTDI Head & CTDI Body

» Measured with Farmer &
CT pencil chambers for full
range of scan lengths

» Adaptor made for Farmer
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“Dose Area Product” (DAP)

*The product of the dose in the
beam multiplied by the area of
the beam at that point.

+Calibrated ionisation chamber
that integrates the dose across
the primary beam (DAP meter)

Unit is mGy.cm?

Ideal method of auditing CBCT dose in dental practices,
and to set standards

T2l 6. “Dose Area Product’ (DAP)E 2|3t DAP meter®} EHe

Phantom

FOVatthe
central

Figure 1 Measurement points for Index 1

FOV axis
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Optimising X-ray tube voltage and mAs
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