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[ Abstract] Objective To study the impact on the radiation dose, organ doses of eye lens and
thyroid and image quality with different scanning modes in head and neck CT scan. Methods The
simulation phantom of head and neck was scanned by using fixed scanning condition (120 kV and
200 mAs) , as well as the combinations of automatic tube current modulation ( CARE Dose 4D) , automatic
tube voltage modulation technique ( CARE kV) and partial angle scanning mode (X-CARE) respectively.
Six kinds of scanning modes were adopted, including 120 kV +200 mAs, 120 kV +200 mAs + X-CARE,
CARE Dose 4D + 120 kV, CARE Dose 4D + 120 kV + X-CARE, CARE Dose 4D + CARE kV, CARE
Dose 4D + CARE kV + X-CARE. Two thermoluminescece dosimeters ( TLDs) were exposed at the skin
surface positions of eye lens and thyroid, and the values measured with two TLDs were averaged. The CT
dose index volume ( CTDI
contrast to noise ratio (CNR) in eye lens section and thyroid section were measured. Results The organ
doses of lens and thyroid were 19. 8 and 26 mGy at 120 kV and 200 mAs, as well as 13.3 and 22. 2 mGy

) and dose length product ( DLP) for every scan were recorded, and the
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at X-CARE mode. Compared with the manual selection of 120 kV, the combination of CARE kV and
CARE Dose 4D made the values of CTDI_; drop from 13. 1 to 10. I mGy, the doses of eye lens and thyroid
from 16.6 and 20.8 mGy to 23.7 and 19.9 mGy respectively, while the image quality reduced
significantly. Compared with CARE Dose 4D + 120 kV, the organ doses of eye lens and thyroid were
reduced from 20.8 and 23.7 mGy to 9.6 and 15.1 mGy for with additional X-CARE, while CTDI
dropped from 13.1 to 9.3 mGy. When the combination of CARE Dose 4D + CARE kV + X-CARE was
used, CTDI, ; and organ doses were reduced to a minimum, when the CNRs of head and neck were also
minimized. Conclusions The scanning mode CARE Dose 4D + 120 kV + X-CARE for head and CARE
Dose 4D + CARE kV for neck can effectively reduce the radiation dose while keeping good image quality.
When requirements for image quality are not high, CARE Dose 4D + CARE kV + X-CARE mode can be

selected to reduce the radiation dose significantly.
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Table 1 The relationship of different scanning modes and radiation dose and image quality

Ft HHE B CTDI,, K5 i HR etk A FHODR i ) £
(kV) (mAs) (mGy) CNR CNR 54 (mGy) (mGy)
120 kV +200 mAs 120 200 13. 4 199. 8 429.2 19.8 26.0
120 kV +200 mAs + X-CARE 120 200 13.8 199. 5 411.2 13.3 22.2
CARE Dose 4D +120 kV 120 211 13.1 197.4 341.8 20.8 23.7
CARE Dose 4D +120 kV + X-CARE 120 134 9.3 170. 6 282.2 9.6 15.1
CARE Dose 4D + CARE kV 100 267 10. 1 179.2 320. 1 16.6 19.9
CARE Dose 4D + CARE kV + X-CARE 80 330 6.4 114. 1 224.3 6.3 11.0
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