https://doi.org/10.7742/jksr.2023.17.3.297 "J. Korean Soc. Radiol., Vol. 17, No. 3, June 2023"

Usefulness of Deep Learning Image Reconstruction in Pediatric Chest CT
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ABSTRACT

Pediatric Computed Tomography (CT) examinations can often result in exam failures or the need for frequent
retests due to the difficulty of cooperation from young patients. Deep Learning Image Reconstruction (DLIR)
methods offer the potential to obtain diagnostically valuable images while reducing the retest rate in CT
examinations of pediatric patients with high radiation sensitivity. In this study, we investigated the possibility of
applying DLIR to reduce artifacts caused by respiration or motion and obtain clinically useful images in pediatric
chest CT examinations. Retrospective analysis was conducted on chest CT examination data of 43 children under the
age of 7 from P Hospital in Gyeongsangnam-do. The images reconstructed using Filtered Back Projection (FBP),
Adaptive Statistical Iterative Reconstruction (ASIR-50), and the deep learning algorithm TrueFidelity-Middle (TF-M)
were compared. Regions of interest (ROI) were drawn on the right ascending aorta (AA) and back muscle (BM)
in contrast-enhanced chest images, and noise (standard deviation, SD) was measured using Hounsfield units (HU)
in each image. Statistical analysis was performed using SPSS (ver. 22.0), analyzing the mean values of the three
measurements with one-way analysis of variance (ANOVA). The results showed that the SD values for AA were
FBP=25.65+3.75, ASIR-50=19.08+3.93, and TF-M=17.05+4.45 (F=66.72, p=0.00), while the SD values for BM
were FBP=26.64+3.81, ASIR-50=19.1943.37, and TF-M=19.87+4.25 (F=49.54, p=0.00). Post-hoc tests revealed
significant differences among the three groups. DLIR using TF-M demonstrated significantly lower noise values
compared to conventional reconstruction methods. Therefore, the application of the deep learning algorithm
TrueFidelity-Middle (TF-M) is expected to be clinically valuable in pediatric chest CT examinations by reducing
the degradation of image quality caused by respiration or motion.
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1. MATERIAL AND METHODS
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Table 1. Patients general characteristics and CT exam
parameters

subject n = 43 (male 24, female 19)
age 3.97 £ 2.23 [3month-7years]

weight 18.01 + 7.03 [7-36.1]
kV kV Assist (80)

mAs Smart mA [40-330]
pitch 1375 : 1

matrix 512 x 512

slice thickness

CTDIvol (mGy)

DLP (mGy-cm)
Contrast dose (mL)

2.5 mm (0.625 mm reconstruction)
1.06 + 0.53 [0.37-3.21]
25.34 + 17.13 [7.99-36.1]
26.52 + 12.33 [14-54]

Values are represented as mean + SD [range].
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Fig. 1. Comparison of FBP, ASIR-50 and TF-M
imaging.
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Fig. 2. ROI measurements on the ascending aorta and
back muscle.

4. BAAY

EAAEE SPSS AT EYO(ver. 22.0, IBM,
Ammonk, NY)E AR&3ste] 415 w3k Al 15
o Heg vuE f& d9d

‘3] O] E1 ] Qs HAFSE] 918l Shapiro-Wilk
S A& S H(AA: p=0.254, BM: p=0.572), A}
<= 7523 (Post-Hoc analysis, Follow-up test)= 4743}
Tukey B4 AlF7F A8 =HATH SAH L
olsltial (FE = A p < 0.052 AASH

o
HJ

|

I. RESULT

E

1. FBP, ASIR-50, TF-M2] >o|= ZA3Zt H]
FBP(a), ASIR-50(b), TE-M(c) Al L& %+
719 Hatgks vlasty] 98] I wiA|
2J(One-way ANOVA)S 3}SIth 1 23} ascending
aorta(AA)2] SD #k2 FBP = 25.65 + 3.75, ASIR-50
= 19.08 + 3.93, TF-M = 17.05 = 4.45(p = 0.00)s=<
2 TF-M ©] 7F¢ Al 545 A3L, Tukey A3
A AR 33EF3 TRk ZFol7E A THa>b>c).

o]

A

QIS

e i
e Iy

299



Usefulness of Deep Learning Image Reconstruction in Pediatric Chest CT

Back muscle(BM)2] SD #t2 FBP = 26.64 + 3.81,
ASIR-50 = 19.19 + 3.37, TF-M = 19.87 + 425(p =
0.00)=2. 2 ASIR-50 ©] 7} #A SAHEIA,
Tukey®] AF&E2] A3} ASIR-503} TE-M<S £-2]
2ol 7F il A o2 1H HAtha>b). 574 AE
Table 2] YERY AT

il

Table 2. SD measurements One-way ANOVA test of
FBP, ASIR-50 and TF-M (n=43)

FBP ASIR-50 TF-M F  p Tukey

AA 25.65+3.75" 19.08+3.93" 17.05+4.45° 66.72 0.00 a>b>c

BM 26.64+3.81° 19.1943.37° 19.8744.25" 49.54 0.00 a>b

SD: standard deviation(image noise value), AA: ascending aorta,

BM: back muscle, FBP: filtered back projection,

ASIR-50: adaptive statistical iterative reconstruction-50%,

TF-M: Truefidelity-Middle(deep learning image reconstruction)

ab,c: Tukey’s post-hoc test(same letters are not significantly different)
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Table 3. Noise reduction effect of ASIR-50, TF-M
compared to FBP

ASIR-50 TF-M
Ascending aorta 25.6 % 335 %

FBP
Back muscle 279 % 254 %

FBP: filtered back projection,
ASIR-50: adaptive statistical iterative reconstruction-50%,
TF-M: Truefidelity-Middle(deep learning image reconstruction)

IV. DISCUSSION
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