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ABSTRACT

With the development of technology, efforts to reduce the exposure dose received by patients in CT scans are
continuing with the development of new reconstruction techniques. Recently, deep learning reconstruction
techniques have been developed to overcome the limitations of repetitive reconstruction techniques. This study
aims to evaluate the usefulness of images according to reconstruction techniques in pediatric chest CT images.
Patient study conducted a study on 85 pediatric patients who underwent chest CT scan at P-Hospital in
Gyeongsangnam-do from January 1, 2021 to December 31, 2022. The phantom used in the Phantom Study is the
Pediatrics Whole Body Phantom PBU-70. After the test, the images were reconstructed with FBP, ASIR-V (50%)
and DLIR (TF-Medium, High), and the images were evaluated by obtaining SNR and CNR values by setting ROI
of the same size. As a result, TF-H of deep learning reconstruction techniques had the lowest noise value
compared to ASIR-V (50%) and TF-M in all experiments, and SNR and CNR had the highest values. In pediatric
chest CT scans, TF images with deep learning reconstruction techniques were less noisy than ASiR-V images
with adaptive statistical iterative reconstruction techniques, CNR and SNR were higher, and the quality of images
was improved compared to conventional reconstruction techniques.
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II. MATERIAL AND METHODS
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Fig. 3. Statistical power analysis using G*power.

II. RESULT

1. &2 43 2%

1.1. HU

ZF A4 71l w2 HU 32 Back ground
Aol A FBP -997.44, ASiR-V 50% -997.09, TF-M
—997.30, TF-H -997.139] oz ZHAHFAc
Aorta arch 4ol = FBP 260.28, ASiR-V 50%
259.38, TF-M 261.67, TF-H 261.10¢] ko2 =45
ATE Muscle 4+oll A= FBP 70.83, ASiR-V 50%
71.00, TF-M 71.67, TF-H 71.942] o= A%<
a1, Table 19 YERH ST}

Table 1. The Results of Patient HU Analysis

Region FBP ASIR-50% TF-M TF-H
Back-ground —997.44 -997.09 -997.30  -997.13
Aorta arch 260.28 259.38 261.67 261.10
Muscle 70.83 71.00 71.67 71.94
1.2. SD

ZF A4 7180l W SD gk Table 201 U}E}
YAt} Back ground 937l A] FBP 13.54, ASiR-V
50% 10.45, TF-M 8.89, TF-H 6.14¢] 3to = ZA
201, Aorta arch Aol A= FBP 25.93, ASiR-V
50% 18.44, TF-M 14.78, TF-H 11.12, Muscle 3}l

X3 FBP 28.67, ASiR-V 50% 20.65 TF-M 18.85,
TF-H 15.122 =A% 2131, Table 20 Yeb AT} 2+
A3 71 He 2 SD 32 Back ground <37l A
FBPOl H|3] ASiR-V 50% 22%, TF-M 34% TF-H
55% ko m | Aorta arch @Al A= ASIR-V 50%
29% TF-M 43%, TF-H 57% “¢kal, Muscle <37l
= ASIR-V 50% 28% TF-M 34% TF-H 48% 7|
A A

Table 2. The Results of Patient SD Analysis

Region FBP ASiR-50% TF-M TF-H
Back-ground 13.54 10.45 8.89 6.14
Aorta arch 25.93 118.44 14.78 11.12
Muscle 28.67 20.65 18.85 15.12

1.3. SNR
2y A3 71l 2 SNR A 3= Back ground
o A ASiR-V 50% -96.00 + 232, TF-M —116.00 +
2.11, TF-H -167.53 + 2.87% AF=% 9l oW, TF-H7}
ASIR-V 50%5.T} 71.53 =74 AEEo A4
o8k ZFol 7t AT (p<0.05) Scheff test A 73
A A= TF-HE TF-M3} ASiR-V 50%KE.th =4t
31, TF-M2 ASiR-V 50%X.t} 34T} Aorta arch
AFoll 3= ASIR-V 50% 14.55 + 1.18, TF-M 17.56 +
1.05, TF-H 23.80 + 1.09% At=%9low, TF-H7}
ASIR-V 50%E.T} 925 =7 AEEo] SAHo=
o3k zkol7F A ATH(p<0.05) Scheff test AL 7
A A= TF-HE TF-M3} ASiR-V 50%K.th 3=k
I TF-M< ASiR-V 50%2.T}F 32T} Muscle 924
o A= ASiR-V 50% 3.41 + 0.12, TF-M 3.80 = 0.10,
TF-H 497 + 01328 Ar=¥ew, TF-H7}
ASIR-V 50%ET} 1.56 =7 &5l A4
o3k zkol7F A ATH(p<0.05) Scheff test AFF 7
A A= TF-HE TF-M3} ASiR-V 50%K.th 3=k
I TF-M< ASiR-V 50%K. U} 39k, Table 31 L‘r
BRI ATE 2 AT 7ol WE SNR Afo] A
A3}= ASIR-V 50% 7R T} Back ground 7ol

=

4 TF-M 21% TF-H 74% %9}J_ Aorta arch ¢34+l
= TF-M 21% TF-H 64% =9k3l Muscle &7l

= TF-M 12% TF-H 46% =9k},
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1.4. CNR

Zy QA 7ol wE CNROIA ASIR-V 50%
9.16 + 0.87, TF-M 10.47 + 1.29, TF-H 12.92 + 1.37
o7 AEE oW, TF-H7} ASIR-V 50%X.th 3.76
A AEHY FAASE folg Aozt U
CH(p<0.05) Scheff test A% A ZA3}= TF-H=
TF-M3¥} ASiR-V 50%X.t+ ¥%9k3l TF-M<> ASiR-V
50%K.C}F $9kal, Table 40 YERATE ZF A4
71Woll w2 CNR ko] 4] A= ASiR-V 50%
AAH T TE-M 15% TE-H 42% A AH&5 Qo)

2. 99 49 Ed%

2.1. HU

ZF A 71l & HU k-2 Back ground %
2Foll 4] FBP —997.98, ASiR-V 50% -998.12, TF-M —
998.02, TF-H -997.96 0. % =74 ¥ 21 t}. Heart %370l
X FBP43.47, ASiR-V 50% 43.41, TF-M 43.33,
TF-H 432122 ZAFATt Muscle FAolA=

394302 =AEFAoH, Boned Ao+ FBP
52739, ASiR-V 50% 527.47, TF-M 526.53, TF-H
5263402 =A% 9], Table 59| YEFSIT].

22. SD

2y A4 71HA 2 SD 32 Back ground 9
Aol A FBP 13.22, ASiR-V 50% 10.62, TE-M 8.55,
TF-H 6012 S35 °1, Heart G4 o)A+ FBP
20.08, ASiR-V 50% 13.35, TF-M 11.11, TF-H 8.34,
Muscle 4ol = FBP 17.16, ASiR-V 50% 11.41
TF-M 9.02, TF-H 6.65, Bone2| <%*4tolAi= FBP
22.15, ASiR-V 50% 17.27, TF-M 13.99, TF-H 11.02
2 ZA45EA 0, Table 69 LEFNRATE 2+ A4
71 W& SD %k Back ground %37Joll A FBPL.
t} ASiR-V 50%°14 19%, TF-MolA 35% TF-H
55%0l 4 ko Heart JAHolHE ASIR-V 50%
34% TF-M 45% TF-H 58% k3L, Muscle %70l
A3 ASIiR-V 50% 34% TF-M 48% TF-H 62% 3t
a1, Boneo] G4olAE ASIR-V 50% 22% TF-M

FBP 39.64, ASIR-V 50% 39.65 TF-M 3942, TR.H 5770 TF-H 50% SVl 54900
Table 3. The Results of Patient SNR Analysis
Variable Reconstruction M+ SD F-Value p-value Post-hoc
ASiR-50% -96.007 £2.32
Back ground SNR TF-M -116.00£2.11 19241.34 0.00 a<b<c
TF-H -167.53 £2.87
ASiR-50% 14.55+1.18
Aorta arch SNR TF-M 17.56 + 1.05 2169.00 0.00 a<b<c
TF-H 23.80 + 1.09
ASiR-50% 341+0.12
Muscle TF-M 3.80£0.10 4266.12 0.00 a<b<c
TF-H 4.97+0.13
Table 4. The Results of Patient CNR Analysis
Variable Reconstruction M+ SD F-Value p-value Post-hoc
ASiR-50% 9.16 + 0.87
CNR TF-M 10.47 = 1.29 5640.40 0.000 a<b<c
TF-H 12.92 + 1.37
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Table 5. The Results of Phantom HU Analysis

Region FBP ASIR-50% TF-M TF-H
Back-ground -997.98 -998.12 -998.02  -997.96
Heart 43.47 43.41 43.33 43.21
Muscle 39.64 39.65 39.42 39.43
Bone 527.39 527.47 526.53 526.34

Table 6. The Results of Phantom SD Analysis.

Region FBP ASiR-50% TF-M TF-H
Back-ground 13.22 10.62 8.55 6.01
Heart 20.08 13.35 11.11 8.34
Muscle 17.16 11.41 9.02 6.65
Bone 22.15 17.27 13.99 11.02
2.3. SNR

Zy A3 71l w2 SNR Z #H= Back ground
kel A ASIR-V 50% -95.67 + 3.41, TF-M —113.95
+ 2.53, TF-H —-165.62 + 3.14% A== ¢lo™, TF-H
7} ASiR-V 50%E T} 69.95 U =& ZA3E HO
o, BAHeZ fog zkol7b A ATH(p<0.05)

Table 7. The Results of Phantom SNR Analysis

Scheff test AFS A A3+ TF-HE TF-MIY
ASiR-V 50%K.UT} =931 TF-MS ASiR-V 50% X
t} =9kl Heart 9dAtoll A& ASIR-V 50% 3.21 =+
0.15, TF-M 4.19 + 0.12, TF-H 5.23 + 0.19¢] %ol
k3l TF-H7} ASiR-V 50%X.T} 2.02 9komH &
AH o= frolgk zpo] 7k U ATH(p<0.05) Scheff test
AFE A A3E TF-HE TE-M3} ASiR-V 50%X.th
k3L TF-M2 ASiR-V 50%X. T} 34T} Muscle 3
Aol = ASIR-V 50% 3.56 + 0.14, TE-M 4.59 +
0.17, TF-H 595 + 0279 kol ugka TE-H7}
ASIR-V 50%HT} 239 =k FAHoZ fo)3h
ZFo] 7F A A Th(p<0.05) Scheff test AF AA A=
TF-H¥= TE-M3} ASiR-V 50%X.t} %9k3 TE-M<S
ASiR-V  50%}X.T} =3kt Bone?] Aol A=
ASIR-V 50% 30.75 + 1.52, TF-M 38.85 + 1.21, TF-H
49.53 + 1.239] ko] vgkal TF-H7} ASiR-V 50%X.
o} 18.78 =SkaL FAIA LR frogk Apol7b U
Ch(p<0.05) Scheff test A} HA ZI}= TF-HE
TF-M¥} ASiR-V 50%X5.T} %3 TF-M< ASiR-V
50%5.th =A AFEE Ao, Table 79 YEF LT

Variable Reconstruction M+ SD F-Value p-value Post-hoc
ASiR-50% -95.67 +3.41
Back ground SNR TF-M -113.95+2.53 12018.40 0.000 a<b<c
TF-H -165.62 +3.14
ASiR-50% 3.21+0.15
Heart SNR TF-M 4.19+0.12 3939.08 0.000 a<b<c
TF-H 5.23+£0.19
ASiIR-50% 3.56+0.14
Muscle SNR TF-M 4.59+0.17 2941.05 0.000 a<b<c
TF-H 5.95+0.27
ASiR-50% 30.75+1.52
Bone SNR TF-M 38.85+1.21 4286.201 0.000 a<b<c
TF-H 49.53 +1.23
Table 8. The Results of Phantom CNR Analysis
Variable Reconstruction M+ SD F-Value p-value Post-hoc
ASiR-50% 37.42 +1.09
CNR TF-M 47.87 +1.65 2406.40 0.000 a<b<c
TF-H 60.92 +1.56
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Zb A 71l & SNR zpo] HA] Aypi=
ASiR-V 50% %373 1.t} Back ground %ol TE-M

19% TF-H 73% %9}1 Heart %ol A & TF-M
30% TF-H 63% =3 Muscle A oA = TE-M
29% TF-H 57% %%, Boneo| Ao+ TF-M

26% TF-H 61% =9t}

2.4. CNR
ZF AT 71l w2 CNR xpo] Ao A=
ASiR-V 50% 37.42 + 1.09, TF-M 47.87 + 1.65, TF-H
60.92 + 1.56% 2F=&% o™, TF-H7} ASiR-V 50%
B} 2250 9k A SR Folgk 2pol 7 A
TF(p<0.05) Scheff test /\]-v A4 A= TF-HE
TF-M3} ASiR-V 50%X.tF k31 TF-M<2 ASiR-V
50%H.tF =4 A= AA—EL—] Table 8o WERNSL
ok 7 A 71l mhE CNR zpo] A A=
ASiR-V 50% A} H.t} TE-M 28% TF-H 63% )t}

IV. DISCUSSION
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AR, WS o] &5k 7ol A= CNR, SNR o=
= gk 31¢17] wfiEol Noise-Power Spectrum
5o Wrhe Aesiria AR "k AFE ATE
gl o] 7ol o whdstal Qlal CTollA Q1A%
Zlwo Mo w AL A¥oR kA 71x7F ¢
o Ee 9%E 95 7 e AR AfsEn

V. CONCLUSION
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