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Using disposable film to measure the dose profiles in axial scanning and helical scanning with

computed tomography

DAI Xing', XU Jiali*, LIANG Baohui'
1. School of Medical Imaging, Benbu Medical College, Bengbu 233000, China; 2. Department of Radiology, the First Affiliated
Hospital of Bengbu Medical College, Bengbu 233004, China

Abstract: Objective To measure the dose profiles in axial scanning and helical scanning with computed tomography (CT), and
investigate the related influence factors. Methods Gafchromic disposable film was used to measure the dose profile of GE
LightSpeed 64 CT scanner. After being exposed by CT scanner, the disposable film was scanned with HP scanjet 7400c to obtain
digital image, and then ImageJ software was applied to process the digital image for obtaining the dose profile. Results In axial
scanning mode, the deviation between full width at half-maximum and nominal beam collimation width was within 4 mm, and
moreover, the effects of field of view and types of filters on the dose profile in axial scanning were ignorable. In helical scanning
mode, the overranging was mainly dependent on beam collimation width, and moreover, pitch, reconstruction slice thickness
and field of view had trivial effects on overranging. Conclusion Disposable film is capable of rapidly measuring the dose profiles
in axial scanning and helical scanning with CT.
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Fig.1 Disposable films exposed with CT scanner under axial

scanning mode
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Fig.2 Gray-level distributions of disposable film under axial scanning mode with different beam collimations
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Fig.3 Effects of field of view on full width at half-maximum under axial scanning mode
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Fig.4 Effects of pitch on dose profile under helical scanning

mode
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Fig.5 Dose profiles under helical scanning mode with

different reconstructed slice thicknesses
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Fig.6 Dose profile under helical scanning mode with different beam

collimation widths

FIFOV SR 2 A2 /N, Ak, b 8 ik 32
LR CT AR 52 > ABFEALET X GE 22
F LightSpeed 64 H CT, X FHAth ) Kk K AIA CT
BB A A 5 BT s i R 38 o 5 A — 2B D

34 18

ABESER FH UL F I & GE 23 7] LightSpeed 64
HECT Al 4 MR R 170 B A o AEfh g 519
AR PR AR AROE L SESE S FWHM (i 22/ T 4 mm,
Ll 1) 77 5 7377 AN 32 FOV R/ S 5 26 W8 e 1 4
b A T e A R ARG A 2 PR Y A L A B
T A B A8 R/ T A2 TR0 B O B S R
R IE M FOV MM A/, il LA . BF5E
CTT il ) 18 RO 570 B oA S HSE i 3R, T T AR
IR AR SIVE RIS AR IR, AT TR CT A 4
R RS A AR 5 o

(5% 30Hik]

[1] KALENDER W A. Dose in X-ray computed tomography[J]. Phys
Med Biol, 2014, 59: 129-150.

[2] ZA, #49E, Baksd, 5 LT B X4 CT o AR & 3k
HAAFR[T]. #8415 47, 2013, 33(2): 54-65.
WANG B, ZHENG J Z, GAO L F, et al. Research on the application
frequency and its distribution of medical diagnostic X-ray computed
tomography in Shanghail J ]. Radiation Protection, 2013, 33(2): 54-65.

[3] TEEFEEWHS. 20164 7 B CT 75504 [R/OL]. http://
www.doc88.com/p-5087810321668.html
China Association of Medical Equipment. 2016 China CT market
development report[ R/OL . http://www.doc88.com/p-5087810321668.
html

[4] MATHEWS J D, FORSYTHE AV, BRADY Z, et al. Cancer risk in

680000 people exposed to computed tomography scans in childhood
or adolescence: data linkage study of 11 million Australians[J]. BMJ,
2013, 346: £2360.

[5] PEARCEM S, SALOTTI J A, LITTLE M P, et al. Radiation exposure
from CT scans in childhood and subsequent risk of leukaemia and
brain tumours: a retrospective cohort study[J]. Lancet, 2012, 380
(9840): 499-505.

[6] METTER F A, BHARGAVAN M, FAULKNER K, et al. Radiologic
and nuclear medicine studies in the United States and worldwide:
frequency, radiation dose, and comparison with other radiation sources-
1950-2007[J . Radiology, 2009, 253: 520-531.

[7] MIGLIORETTI D L, JOHNSON E, WILLIAMS A, et al. The use of
computed tomography in pediatrics and the associated radiation
exposure and estimated cancer risk[J]. JAMA Pediatr, 2013, 167(8):
700-707.

[8] WALSH L, SHORE R, AUVINEN A, et al. Risks from CT scans-what
do recent studies tell us?[J]. J Radiol Prot, 2014, 34(1): E1-5.

[9] KALRA M K, SODICKSON A D, MAYO-SMITH W W. CT radiation:
key concepts for gentle and wise use[J ]. Radiographics, 2015, 35(6):
1706-1721.

[10] DOUQEN E, FAULKNER K, PANAYIOTAKIS G. A review of patient
dose and optimisation methods in adult and paediatric CT scanning[J].
Eur J Radiol, 2012, 81(4): e665-¢683.

[11] COMMISSION I E. Medical electrical equipment part 2-44: particular
requirements for the safety of X-ray equipment for computed
tomography[ M ]. Switzerland: IEC Publication, 2002.

[12] DILLON C, BREEDEN W, CLEMENTS 1J, et al. 2017 computed
tomography quality control manual [S]. Washington: American
College of Radiology, 2017: 66.

[13] SCHILHAM A, VAN DER MOLEN A J, PROKOP M, et al.
Overranging at multisection CT: an underestimated source of excess
radiation exposure[ J . Radiographics, 2010, 30(4): 1057-1067.

[14] x) K%, FR W 4. 353597 b a9 ety 7 (M), o EFE A
AL, 2014,

LIU C A, CHEN X H. Radiation protection in radiological diagnosis
and treatment[ M ]. Beijing: Military Medical Science Press, 2014.

[15] ZANCA F, DEMETER M, OYEN R, et al. Excess radiation and organ
dose in chest and abdominal CT due to CT acquisition beyond
expected anatomical boundaries| J]. Eur Radiol, 2012, 22(4): 779-788.

[16] TREVISAN D, BONUTTI F, RAVANELLI D, et al. Real time
evaluation of overranging in helical computed tomography[J]. Phys
Med, 2014, 30(8): 968-972.

[17] PERISINAKIS K, PAPADAKIS A E, DAMILAKIS J. The effect of
X-ray beam quality and geometry on radiation utilization efficiency
in multidetector CT imaging[J ]. Med Phys, 2009, 36(4): 1258-1266.

[18] KOBAYASHII M, KOSHIDA K, SUZUKI S, et al. Evaluation of
geometric efficiency and radiation exposure in Z-axis for volume scan
[J]. Radiat Prot Dosimetry, 2011, 143(1): 63-68.

[19] BERRIS T, PERISINAKIS K, PAPADAKIS A E, et al. Comparison
of methods for assessing geometric efficiency on multi-detector CT
scanners[J|. Phys Med, 2013, 29(3): 312-322.

[20] SHIRASAKA T, FUNAMA Y, HAYASHI M, et al. Reduction of the
unnecessary dose from the over-range area with a spiral dynamic z-
collimator: comparison of beam pitch and detector coverage with 128-
detector row CT[J]. Radiol Phys Technol, 2012, 5: 53-58.

(%% AE M A)



