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Study of Best KARL Iterative Reconstruction
Level in Children's Chest Low Dose CT

Scanning®
ZHAO Fan—hui, WANG lei, LI Jian—long, et al., Department of Image, The Affiliated
Hospital of Yan'an University, Yan'an 716000, Shaanxi Province, China

[Abstract] Objective To compare the quality and noise of children's chest low—dose CT
images which reconstructed by different KARL levels (1 to 9), to find the best iterative
reconstruction level of children in different age groups. Methods A total of 90 children's
chest images scanned by low dose CT were analyzed retrospectively, and were divided
into three groups according to age, set to 0 to 12 months old, 1 to 2 years old, 3 to 6 years
old. The original data of lung and mediastinal window reconstructed by different KARL
iterative reconstruction levels (1 to 9) and filter back projection, received 20 groups of
reconstruction image, measured ascending aorta's CT and noise value in pulmonary artery
branch level, calculated the signal—to—noise ratio. The subjective images were assessed
by two radiologists, images of 3 points or higher could meet the demand of diagnostic.
Through the single factor analysis of variance, mean difference between multiple
comparison of LSD test to compare the differences between different KARL iteration
levels and image quality in different age groups. Results Image noise and signal—to—noise
ratio are different between different iterative reconstruction levels, there was no difference
between CT values. As KARL iteration level higher, signal—to—noise ratio is higher but
image noise is lower. To 0 to 12 months group, the best iterative reconstruction level
for lung window image is 5 and for mediastinal window is 4, to 1 to 2 and 3 to 6 years
old group, the best iterative reconstruction level for lung window image is 6 and for
mediastinal window is 5. Conclusfon In children's chest low—dose CT scan, the application
of KARL iterative reconstruction technique can reduce the noise and improve the quality
of image significantly, the best iterative reconstruction level is 4 to 6.

[Key words] Children; Chest; Low—dose CT; X—rays Computed; Iterative Reconstraction
Technique
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#1 0~ 12ANF 4AFBPik 5 AR F AKAMRLA R ERZ BB R T

FTHET iy PN

SD SNR F IR SD SNR F RN
FBP 45,48 + 3,47 1. 09 £0. 29 2.66%0.77 10. 68 £2. 25 3.71+1.26 2.83%£0.76
KARL1 41.10+ 4. 45 1.20%0. 40 2.79+0.76 10. 326 +2.10 3.81£1.25 3.13£0.66
KARL2 40.43+3.24 1.35+0. 41 3.53+0.63 9.66%2.00 4.10%1. 32 3.87+0.74
KARL3 39.18+4.53 1.38£0. 56 3.96 0. 84 9.06+2.18 4.45%1. 64 3.97£0.57
KARL4 36.18 £4.76 1.43%0. 64 4.11£0. 36 8.78+1.89 4,51+1.55 4.25+0.50
KARL5 33.23£5.32 1.47 0. 88 4,18 +0. 33 8.20+1.78 4,84 +1.65 4.16+0.59
KARL6 29.15+3.54 1.79+£0. 35 3.97+0.89 7.67+1.73 5.19+1.76 3.95+0.54
KARL7 27.98 +3.68 1.86 £ 0. 84 3.76 £ 0. 68 7.12+£1.75 5.61+£1.92 3.54+0. 89
KARLS 25.58+4.78 1.99 £ 0. 65 2.73+0. 64 6.70x1.47 5.96+1.98 2.86+0.69
KARL9 23.73+3.26 2.15%0.57 2.56%0.49 6.12%1.48 6.47%2.17 2.73£0.56
F 3.79 2.98 32.46 12.77 5.83 29.67
P <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

#2 1~254FBPk 5 R FLAKARLEAR TR XA RAE

THER iy N

SD SNR ERJIREP SD SNR ERJIREPS
FBP 39.78 +4. 87 1.36+£0.98 2.74£0.98 10.15+3.47 4.15+1.13 2.99£0.55
KARL1 36.57+3.76 1.45+%0. 56 3.06 0. 46 9.61%2.74 4,32%1.14 3.13£0. 84
KARL2 34.53+4.33 1.55+£0.74 3.37+0.99 9.24%£2.76 4.53+£1.32 3.54+0.67
KARL3 33.92£3.87 1.73+0.49 3.69£0.76 8.91+3.09 4, 801,44 3.91£0.86
KARL4 28.49+4.85 1.82+0.44 4,.02+0.56 9.13+3.88 4.82+1.63 4.32+0.39
KARL5 27.31+4,31 1.88 +£0.85 4,33+0. 84 8.35+£3.19 5.11+£1.59 4,55%0.97
KARL6 26.55+3.66 1.97+0.47 4.52+0. 38 7.84+2.81 5.46 1. 66 4.38+0. 84
KARL7 24.79+£3.97 2.28%0.94 4.26%0. 44 7.62+2.83 5.83+1.89 3.98 £ 0. 46
KARLS 24,34+ 3,42 2.37%0.32 3.09+0.60 7.46 £4.22 6.17%1.96 3.15+£0.57
KARL9 22.98+4.76 2.48 0. 54 2.69%0.31 6.61+2.56 6.96%2.21 2.98+0. 88
F 6.74 7.11 26. 69 2.27 4,93 30. 45
P <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

£3 3~6%4AFBPik 5 RE FAKARLE R ERXARAE

FRFS iz UNEES

SD SNR EN R A SD SNR EN R A
FBP 34.46 £4. 06 1.54+0.33 3.11+0.40 9.73£1.83 4.23+1.13 3.19+0. 49
KARL1 33.01%£4.11 1.62%0. 30 3.19+0.73 9.59+2.15 4,34x1.22 3.28£0.50
KARL2 31. 01 £4.60 1.70+0. 32 3.54£0.58 8.93+1.86 4.67+1.27 3.65%0.47
KARL3 29.35+£4.50 1.83+0.41 3.95+0.44 8.56x1.73 4.85+1.42 3.95+0.48
KARL4 27.65+4,.24 1.92 0. 38 4,32+0.50 8.22+2.04 5.13+£1.61 4.46£0.50
KARLS 27.23+£3.95 2.06£0.42 4.54+0.59 7.59+£1.76 5.49 £ 1. 64 4.78 £0. 46
KARL6 26.41+3.89 2.15%0. 39 4,69 0. 84 7.52%2.13 5.68+1.79 4,59 £0.51
KARL7 25.14+£3.68 2.24+0.43 4.25+0. 89 6.97+1.85 6.12+1.87 3.99+0.49
KARL8 23.87+3.67 2.40%0.43 3.45+0.62 6.64+1.80 6.37%2.20 3.75+0.45
KARL9 21.71+£3.54 2.66%0.55 3.02£0.39 6.25+1.73 6.87+2.35 3.03£0.50
F 7.62 6.25 29. 56 7.70 5.21 28.23
P <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
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#4 RRFHEELITRANE

E-o0 23 CTDIvol (mGy) DLP (mGy) ED (mSv)

<124~A 6.89+0.53 125.45+17.18 3.98+0.67
1~2% 8.07x0.67 171.78+19.23 4.58+0.52
3~6% 9.25+0.46 221.17+17.07 4.89+0. 31
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