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Selection of mAs with Using Table Strap in Computed Tomography Scan
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'Department of Radiology, Severance Hospital -

2Depar’[men’[ of Radiology, Kyung Hee University Hospital at Gang-dong
Abstract

Table strapis patient fixture for securing the patient movements and falls, if it designed to measure
the abdominal circumference and used as an indicator of dose selection at CT scan, it will prevent the
overexposure of dose without degradation of image quality and efficiently manage dose of each type of
body to technician to deal with CT, First, in order to compare the dose used in CT image and qualitative
characteristics, reference image is obtained by examining the abdominal phantom in same conditions with
the hospital 120 kVp, 200 mAs, D—Dom (Dynamic Dose Of Modulation), SNR, PSNR, RMSE, MAE, CTDIvol
of CT images are compared with reference image, for comparing with reference image, the image that
Umbilicus level image of Abdomen CT is stored in the PACS were used, For comparison, the top 12
o'clock portion of the air drawn from the same ROI was measured, CTDIvol, mAs, etc, In order to
analyze the characteristics of the image, by measuring the length of the umbilicus circumference, pattern
of the dose was analyzed, by using the analyzed perimeter and dose information, To be identified
visually, fixed band that scale marked were produced, Use them, If the length of circumference of less
than 60 cm 100 mAs, Case of 61~80 cm 120 mAs, Case of 80~100 cm 150 mAs, more than 100 cm 200
mAs, dose selection based on the perimeter, the image was applied, by compare analyzed with the
Reference Image, image quality was assessed. by compare with existing tests that equally 200 mAs
applied, How much was confirmed that the dose reduction, 1, Depending on the Abdominal circumference,
the average PSNR(dB) of the image that differently dose applied was 45,794, 2, Comparing with existing
test, the dose of scan that adjusted the mAs depending on the circumference was decreased about 40%.

SNR and PSNR of the image that obtained by adjusting the standard mAs based on dose modulation were
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not much different, Therefore, By choosing a low mAs, dose reduction can be obtained, and the dose

selection method that measured Abdominal circumference using a fixed band can protect the overexposure

and uniformly apply dose of each type of body to technician to deal with CT
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Fig. 1. Table strap on Brilliance CT(Philips medical)
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Brilliance 64 Multi detector CT(Philips, Netherland)
Terarecon Intuition edition

EBW(Extended Brilliance Workstation)

Image J 1,42
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Fig. 2. Scale marked Table strap for outer
circumference measurement
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Fig. 3. Reference image(left) and one of compared image(right)
reference, compared image exposure on 120 kVp, 200 mAs, D-DOM

AN T Area( cmz) 2
Visceral : 79.8 -98.2
Sub-Q : 274 -103
Area Ratio V/(V+S)(%) : 22.6
Outer Circumference(cm) : 87.0

Fig. 4. Measurement of Object size (Diameter,
X-Y axis by Terarecon Intuition edition)

Image J Ver, 1,425 ©o]&3% SNR(Signal Noise
Ratio), PSNR(Peak Signal Noise Ratio), RMSE(Root
Mean Square Error), MAE(Mean Absolute Error)2]
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Table 1. Acquisition date sheet of umbilicus level CT image(120 kVp, 200 mAs, D-DOM)

Outer ,

Circuference(cm) kv mAs mA Mean(HU) Min(HU) Max(HU) SD SNR(dB) PSNR(dB) RMSE MAE
68.5 120 150 230 —998 —1024 -969  9.54 47.837 47.776  4.061 3.271
70.8 120 157 1M —999 —1024 -967 10.5 46.106 46.046  4.955 3.973
72.2 120 159 229 —999 —1024 -962  10.3 48.252 48.192  3.871 3
80.9 120 167 27 —1003 -1016 -988  4.78 47.668 47.609 414 3.264
85.6 120 169 269  —1001 —-1021 —981 6.26  45.899 45.839  5.075 4.136
91.7 120 174 269  —1004 -1018 -988  4.92 48.808 48.748  3.631 2.891
94.6 120 174 275  —1002 -1019 —985  5.77 47.845 47.785  4.056 3.218
104 120 176 306 —999 —1024 —954  15.8 47.623 47.563 4162 3.245
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Table 2. Acquisition date sheet of umbilicus level CT image(120 kVp, 150 mAs, D-DOM)

Outer Circumference(cm) kVp mAs SNR(dB) PSNR(dB) RMSE MAE
67.8 120 115 48.024 47.964 3.974 3.282
77.3 120 125 46.72 46.66 4.617 3.591
80.2 120 104 42.925 42.865 7.147 5.718
83.1 120 122 44.818 44.758 5.748 4.509
69.7 120 127 45.799 45.739 5.134 4.155
.7 120 130 48.899 48.839 3.593 2.945
92.2 120 128 45.204 45.144 5.498 4.227

Table 3. New protocol(selection mAs by outer diameter)

Outer Circuference(cm) Selective mAs

<60 100 mAs
61~80 120 mAs
81~100 150 mAs
100 < 200 mAs

gt o] &9 s FT shdH(Lower level) mAsE A
gote] scandlfle A¢ 4 A4 HIE #HF st
A 2Y9 B 7|E parametero] 150 mAsE AHE5t
of A3 F Table 29 DataE ATH

120 kVp, 150 mAsE 4 A L5l Scan® FAFQ
Zo] SNR(42~49 dB), PSNR(42~49 dB)© 2 Reference
Image®} Blwsto e G4+ AA Zo|7k AY §le= B
42 2. °|EMX Table 29 DataE® XHst &
Ao AHEE AMEE mAs Ao 7|2 Table 37}
Zro] #8314 Research CT Scano] -3t

ARt 229 52 EdZolo] wat Table strap
o Figure 59} Zo] #4% st3ith

E940] 60 cm ©|3t= 100 mAs7} A HEE
61~80 cm? ALE= 120 mAs, 81~100 cm& A=
150 mAs, =3 Z29] 100 cm ©]A2 200 mAs7} RA}
EEE Table 31 Z2 A2 Z2EZZ WS
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Fig. 5. scale marked Table strap for outer
circumference measurement
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0093828

149.00x349.00 mm (512¢512); 16-bit, 512K 350.00¢350.00 mm (512x512); 1 6-hit, 512K

Fig. 6. Compared image by Reference image

Reference Image ireferenceAl.tlcm.v | Refresh |

I L

TestImage [noisy image] !i:ll]938285-1.dcm:v“ [ Refresh |

|| Restrict to the central portion of images

i about || Help || ciose Compute |
[4%) Reference. [(N%) Testimage] SNR[dE] | PSWR[dB] | RMSE [  MAE |
(1) reference-_. |(1) 00938285-_|47.055 |46.995 4443 |35 |

Fig. 7. Calculated data by Reference image

Table 4. Compare of (P)SNR, RMSE, MAE of researched image by reference images(8 case of example)

Reference image Test image SNR(dB) PSNR(dB) RMSE MAE
reference—1.dcm 100 mAs.dcm 45.108 45.048 5.559 4.318
reference—1.dcm 100 mAs—1.dcm 46.243 46.184 4.878 3.827
reference—1.dcm 120 mAs.dcm 44.245 44.185 6.139 4.727
reference—1.dcm 120 mAs—1.dcm 43.964 43.904 7.983 6.236
reference—1.dcm 150 mAs.dcm 44.494 44.434 9.455 7.673
reference—1.dcm 150 mAs—1.dcm 47.934 47.875 4.015 3.318
reference—1.dcm 200 mAs.decm 46.491 46.431 4.741 3.818
reference—1.dcm 200 mAs—1.dcm 48.375 48.315 3.816 3.0565
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8.8 nGy*em

st. Dose Savings:

GT: 0,00
PP.FFS
Dose

# Description Mode CTDI  DLP
[MGy*cm]
1 Surview surview 0.0 0.00
2 Abdomen PRE - 488,20
Chest POS Hcll;al 4.6 172.40
6 Abdomen PORTAL  Helical 9.6  488.20

opieal: MLL byt

Bstinated Dose Savings: 204

kW CTDIvol DLP
flode (uby] [uly*en)

# Description Sean Fhantou
1 Surview Surviey 120 0.0 5.4
¢ Mbdomen PRE Helical 82 120 .33 2650
3 Chest DOST Helical 88 120 569 2087

{ Abdouen PORTAL  Helical 8 120 8.3 2651 BODY 32 CNf

Fig. 8. Dose table(Scan by Old protocol is right image and left image is new protocol)
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