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&, KW, WNEFE, BFE, £, AW, TIE
L. I SR vty / 1B 2 g 1 R = 2 E 9 v / o [ B 2 b 2 B A i A =
e R B G 2 W R JE R 100021
2. b K2 g = ot B A i Ji g 7 YA B 5T B 2 s AR R/ Sl P R
WL B AT R B A B s2 00 =, JBEET 100142
WE: HW: WS ARBRSE L EEE SRS AL CT . Jiik: EARR CT Hlisk 1
T ARG A A, . MRS LA CT (. 2 BIWE 6 AAFAH S L E# . Sl
EJE 5 mm. 509 £ A [ 5E N IEAC T @R (ASTR-V) . (K& S2 255 mm. JEW B (FBP).
A, S32)E 1.25 mm. 50%ASIR-V. &4, S4J2)% 1.25 mm. 50% ASIR-V. W&, S5 2
J£1.25 mm. FBP. fi&; S6 ZJ5 1.25 mm. FBP. & AUFE . FI4 M4 5 77 = % FH P R S 95 50 (NTD
FeHATE W, AAEACHIE (NL=40) AU AIE (NT=10). SRR ¢ A5 3R RS I 23 47 EL R R 1 A
M2 0m CTIHMZES. g8 FRFIREIOT A CT M B Z24 = 3, S 428 CT {H IG5
H R RS ER VLS M35 N CT M R G 2 22 5. 458 ARIWE41Z8 CT {32 CT
FEE. EEEER CT RN, B Rt

A CT IS TR CT (L fHih
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Wit o G 77 6 M58 CT 975 5 PO R 7t 95 1 97 42 1) o A, AATTIEAT B CT A 285 A R 5K e i
BN, R R S T T R R B IRR TR, SR ASE AR CT BRI
A SPESET (solid nodule, SN) FIMESEMESE Y (sub-solid nodule, SSN), SSN A #f 4l % B 3 &5 4
(pure ground glass nodule, pGGN) FIFB4F 5L PELE S (part solid nodule, PSN)™™, AS[aE] 2K 1
G0 DA [R) PR s 1 RO i, 0T &5 1 SR R IR A A B LR e T IR AR BETT 5. AR H R0 45 1Y
R [P)HT F= EEHOBT 5 BRHEE AR 0 3 WK SZ, i 3 30 DA Dk 45715 A HE 5 il S0 T 1) Wi oAy 4 s
eI FE AT, RS T ISR A SEE S5, PRI Lo BIAEAE W R 35 o S 4505 o X o i i 1
M2 W A2 () T WIESZ, TEANRIBEBE AR B A2 2 Ta)HE LA ple— 35, 2 E02 W AR 2 9K

BRI, A 258 G4 — R 7 vk AW 2515 (87 . CT B2 — i e s 4ehs, e
R X Ly i A ARG I . ANFRIZHRN CT S+, & B EullNgs), G5
ik CT {EAE %)) GGN 1 SN. {HUZBEAE B UGERMIED, SRS HfTRZ AT

1R Bt A5 o St () TR IR, 3 S e AU ) S ) 8 DA gl 2D XSt ot A AR 1) 536 Wi S i A5 it e (1) )
REAEAABIE ORI, CTE4 N X 264 ik . Bk, X lifh ., pLas i iifh ol W AR A
LN Z R B AR, DRl CT Rk e B ) e 45 A 8 T AT P A2 21 1 4+

AR — AR AR LR, FRATIA R REE I 9T 45 18 10 38 e v e i FLSE R AEAR IS 0, BEAE IF
KR WAEAER CT B 5E M0 PR 22 FRAH DA I o ANBIF FUL IR DU B AN (R 45 A S AE AR A=A S Ay iy MEAR
KMV CT fE, BIRFH)Z S SR R S R I %5 2128 CT (E sz, A LA CT (%

WS HER: 2022-09-05.,
BEE£WE: Jbntih BRBIEIES (MBI K LR SR 45 E 53010 B Vs 00 wp 9 (7184238)); EIEK
HARBIE I 4 (LT HE2R CT AR 4125 1 il M7 51 4 &5 45 A2 KA X T0 B 4 79 BESE AR 5T (81701692)) .
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SIS 2255 S A (R AT A R i B 0 Bl
1 MRS5E%
1.1 RIIR

AW A TTETEIGY, SARBHCHE R ESHUE, TGS 558 4R B ar e o a1 BRI T N 2,
FEE B M RE T (it : NCC1840) . WHHTX ik B 2018 4 7 H & 12 HATHNHE CT A& & 1 N Bf .

1.2 BEHE

KH GE Revolution 256 FFERNE CT X} & HEATIGE A4 . B8 RIBMEMY, 72 AWM AORBEA
JEF, PGB R BRI 2 120KV, A= EoR, 856 0. 992, 2 AR
WZ SR E S ZE, FZE)E S5mm, JZEEE 5mm; FEEZE 1. 25mm, JZAEE 0. 8mm. HEFH VA AR
50% ZAFH 5@ NIEREER A (adaptive statistical iterative reconstruction Veo, ASIR-V)
e ¥ (filtered back projection, FBP). #E&FIE KM E 8% (noise index, NI) #%
i, NT 2355024 40 (AR5 A1 10 CROBEFHIHRD o

R H R 2 R R E) 6 NP ST (5mm+ 50% ASTR-V + fik71)H), S2 (5mm + FBP + ¥
A, S3 (1. 25mm + 50% ASTR-V + fiH1E), S4 (1. 25mm + 50% ASTR-V + HMFIHE), S5 (1. 25mm +
FBP + {&74H), S6 (1. 25mm + FBP + 4 #7#H) (£ 1),

RO CT HAMSH L TEETT %

Table 1 Chest CT Scanning and reconstruction parameters

bR JZJE/mm A% S 7
S1 5. 00 50% ASIR-V G
S2 5. 00 FBP il
S3 1.25 50% ASIR-V I =
S4 1.25 50% ASIR-V R
S5 1.25 FBP R
S6 1.25 FBP G Siilh

1.3 ROI BEBL. CT 1&ENE K LLE:

76 DN A EAR B Sl . 2. WLARTMERR CT P . R HRIX
(region of interest, ROD) MIEHUvk: 75 FMsh ke = i BV 11 ROT, SR &4 ROT UE T
RERTRR, RS R, WAAR)ZE NS AN ARGk RE s R S il Ik )2
I 1R ROT, g LI T B Bl Bk b o, 8 0 & gl BiRE s oA il [ 28 e, /> 03 [ ik
PUIEEU 128 ROL;  E 22003 IR R LA o S BUVLIA 4 ROT, SR U P 3 A0 I X 3 721 12 A
AR P SR8 HYUME FA 1K) ROT

H 4 B AR R A (O BN F S5 TAE 15 4E M1 8 4F) 7€ GE AW 4.6 TAER Fxf 6 41511 5 4
B3 520 K/ h 95~100 mm” [RROT, SR AIC S, CT SFAAE, I Bl R v e 44 B2 A g b ST 384,
YL 2 D () ST (AR R B 8 0 CT Ao ) [ — AN S B ] . — NS BN [ 1 417
HIREAT CT A ELEE, VUM S S HUE R RES M CT (6. it S1 5 S3. S2 55 S6 [t LAl 2 J2 )5
Xt CT AR Wt S35 S5, S4 55 S6 1 bhi LA s A VAN CT {Esmi; Eid S3 5 S4. S5
15 S6 [ L LUR s 1A R L6 CT B 52

1.4 SHEFEHZE
FFE IE A AT 0 IE AR B R ME + A UE 22 RoR B0 0 AT, AT G 1E A0 A0 & 8248 2R H
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TR E (DY 30 FomBds 1 oA . PIAARESEE DI CT (5 1) — B KPR - 4L ARG R 2L (inter—
observer reliability, ICC) HEATVFAl; SANALH CT R W AT & M 1) P39 (E, MR
B R IEAD A, K ¢ K56 ok ARG 56 LA [F]— B AL AE AR R 3 7 41 ECT (I 2 5. P/
F0. 05 HEA A A G4, Fra g s SPSS 26. 0 ik kT,

2 #R

JENAL 50 B3z, o Bk 22 6] (44%), Ltk 28 B (56% ). HALAERE 55 % (DU i
42.75~59.25), JrA 1) EMG 5T R AR BRI B AR HE, AR I BRI 123 DhRe. M4
PEAESIST IR A . AL . MEACRUULIAIG CT 48, AN 53T 6 NS 3 F1 HEA T3
frBE A 19 2 30 4 ¥ .

X AL I A= DN £ P A (1) 30 ZH B AT — BOPER S, AL BT £ (1) 1CC E a2y 0. 64~0. 99,
Mo 27 41 (27/30, 90% ) ICC>0.75, 341 (3/30, 10%) ICC £E 0.6~0. 75 2 [i]. P #J/NT0.001,
HARZ RN 2,

£2 WA M CT Sk

Table 2 Interobserver variability test of CT number measured by two doctors

IiH 1cc 95% CI F P
SI-{4 CTH 0. 90 0.83~0. 94 19. 05 <0.001
S2—"{ i CTH 0.75 0.59~0. 85 6.85 <0.001
S3-& CT {H. 0.95 0.91~0.97 39. 26 <0.001
S4-"5 % CT 18 0.93 0.87~0. 96 25.72 <0.001
S5-K 4% CT 18 0. 68 0. 49~0. 80 5.19 <0.001
S6-H CT 11 0. 64 0. 44~0. 78 4,58 <0.001
S1-1ML4 CT {8 0.96 0.93~0. 97 23. 42 <0.001
S2-1f4 CT {4 0.85 0. 74~0. 92 6.78 <0.001
S3-1fiLE CT {H. 0.83 0.71~0.91 6.03 <0.001
S4-1 4% CT {8 0. 89 0.80~0. 94 8.95 <0.001
S5-I 4% CT 18 0.85 0.73~0. 91 6. 46 <0.001
S6-1fILE CT {E 0.84 0.71~0.91 6. 14 <0.001
S1-Jiif CT {4 0.73 0.52~0. 84 3.61 <0.001
S2-Jiifi CT {4 0.91 0. 84~0. 95 11.13 <0.001
S3-Jiili CT 18 0.92 0.86~0. 96 12.65 <0.001
S4-JIfi CT 18 0.81 0. 66~0. 89 5.16 <0.001
S5-JIfi CT 18 0.91 0.84~0. 95 10.75 <0.001
S6-Jiti CT {E 0.93 0. 88~0. 96 118.26 <0.001
S1-HMEfA CT 18 0.99 0. 96~0. 99 118. 26 <0.001
S2-HEfA CT 18 0.98 0.97~0. 99 55. 34 <0.001
S3-#EfA CT {8 0.90 0.83~0. 95 10. 75 <0.001
SA-HEf CT i 0.90 0.81~0. 94 9.26 <0.001
S5-HMEfA CT 18 0.93 0.88~0. 96 15.17 <0.001
S6-HEMR CT 1 0.88 0.78~0. 93 8.03 <0.001
SI-WLA CT 18 0. 84 0.72~0. 91 6.23 <0.001
S2-LKA CT {8 0.87 0.77~0. 93 7.77 <0.001
S3-ILA CT {8 0.75 0.56~0. 86 3.99 <0.001
S4-JULPY CT 18 0.88 0.79~0. 93 8. 47 <0.001
S5-LP CT 18 0. 80 0.64~0. 88 4,90 <0.001
S6-LHA CT {8 0. 88 0.79~0. 93 8.37 <0.001

A REO IR CT A ICFAME, A U8 IS Bl MEGRRIDLIA A e 28 I CT . %) 50 4452
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WEAE . M. Ml ML B2 CT I IEAS /AR PE AT R I, B S1~S6 FP 41l i# <

B CTAH, S1J¥41. S3~S6 Fral il ig CT A, S3 Frall. S5 FP4IFI S6 @4 fli CT {2, S3 ¥4I, sS4

FEHIRT S6 7 #1 IR HEMAR CT {8, S1 P41, S3 F41IF S5 FeAIMLIA CT A& IEA /04, HiAth CT {EA

FEEIER MG 50 MRRE T M8 iy HEACRIILIA K 2800 & CT fEL AR AR A s B LA 3.
R3 B FAIIE CT At bt

Table 3 Distribution of CT number measured in different sequences of each tissue

Fe5 A A Jii HEA LA

S1 -985.15+7.11 45.58 +£5. 00 —-887.22 (-897. 64~-865.48) 168. 44 (140. 10~215. 58) 53.57+5.85

S2 -983.95+7.11 41.94 (44.98~49.66) —887.48 (-902. 30~-866.45) 166.67 (138.18~214.14)  53.40 (49. 62~57. 46)

S3 -984.57+7.03 44.84 + 4. 80 -884. 84 +27. 11 177.88 +50. 97 53.83+6.09

S4 -985.93+6.49 45.58 £5. 41 -893. 63 (-908. 19~-872. 49) 178.76 £ 51. 34 138.60 (165. 74~221.41)
S5 -981.90 +6. 81 45.11+4.78 -884. 07 + 28. 33 162. 20 (129. 89~213. 69) 53.58+6. 57

S6 —984.89+6. 54 45.52+6.01 -884. 09 + 30. 24 179. 34 + 52. 86 54. 14 (49. 78~57.23)

SAREAAE L A, il HEARFUULAN ) CT {E7E S1 5 S3. S2 5 S6. S35 S4. S5 5 S6.
S3 5 S5 J% S4 5 S6 XA A bR AR 4 AR 1. T, AV CT (BAE S5 4 S6
A= A g ==, WA . HEARFILAR CT fE4E ST 5 S3. S2 5 S6. S35 S4. S5 5
S6. S3 5 S5 K S4 5 S6 i) = F LG EE X
F4 MRS AL TS CT (R

Table 4 Comparison of different sequence CT values of chest tissues

S1 vs S3 S2 vs S6 S3 vs S4 S5 vs S6 S3 vs S5 S4 vs S6
MR
z/t P z/t P z/t P z/t P z/t P z/t P

K -0. 41 0. 68 0.69 0.49 1.00 0.32 2.23 0. 03 -1.93 0. 06 -0. 80 0.43
JiiiNES 0.75 0.46 -0.72 0.47 -0.98 0.33 -0. 38 0.70 -0. 28 0.78 0.29 0.78

il -0. 64 0.52 -0.43 0. 66 -0.61 0. 54 0. 00 >0.99 -0. 14 0.89 -0. 44 0. 66
MEAA 0.05 0.96 -0. 06 0.95 -0. 09 0.93 -0. 38 0.70 -0. 26 0.79 -0. 06 0.96
WLA -0.21 0.83 -0.29 0.77 -0. 18 0. 86 -0. 38 0.71 0.19 0.85 -0. 11 0.91

3 it

CT /2R X o i A AP RSUG S0 A, B — AN, it — M. H4) CT
= [y — i/ ux ] < ks AR EL, WK Hounsfield BRAZLI) & 4 1000, uy=1, WK
CT AN OHU, 1E% AR CT A YEE-1000~1000HU™ . 432 X 45 L (5% 0, X 52 RTF9T & B0 CT 16
SR X R R OO AR R o BEAE I ST B VAR I R 5, R AR T RAHBF 5T . A
W CATEAR I B - L GUN IO 5, B AR IR S B0 ARZ1ZR CT i ZTSE 1 s M o

A FORIMAEAR AL BT . M . MEARFILA R CT (AT B AF sk, AR
GE B R PR — B (90 % IR BE 10C KT 0. 75);  AN[R] 2 8 A T A Ak () 4 AE R A5
A M MEARFIULA CT EIEH B 2 s AR F RS CTEER R A SR X, i
B il AMEARIILIAI CT AEJCI 22 5.

AHEFE R N B CT B sg i RIS CT {EAE S5 5 S6 AL = e R A gt 2 X,
T AL ZUTE M . IR v 27 2 S B AT g s DR A3 1) CT R0 I St ) 75 ) 52 1) 22 i R 3% i
JRUE BATTAE DN 2 el A R n] B B T AR BE A, B R T I N R RS, e
At o B AR KFEFE S B CT A, MM~ A geit % 2= 5. X S5HAT S0 & CT Bk 1 45
FALSEARRTI, AR TR 30 4k, K2 Bl (27/30, 90% ) Wi ICC {HI4TE 0. 75 LA
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Fig.1 Distribution of CT number measured in different sequences of each tissue

b, 34 TCCE/NT 0. 75 BB 4 5 k<048 S5 741 (ICC=0.68). <4 S6 J7 41 (1CC = 0. 64) Flfiif
S1 /741 (1CC=0.73), RIHFRATIN R CT {EAE S5 15 S6 Wy ZH 1) 22 57 1) = B i D] ] et ) o i 52 2]
TR RERN 2y W (R S w0 T AR R BT R 8 X SR S o 8 AT AR
LR AL [ 7 5 H R I 250 CT AR BT AN CT HZ M ZE IR S vk 24 7 o

ARG A . A Bl MECRRIVLPY CT B3 S, X 5 25 W 98 RIS [H) 5
FEEEXT CT HA R o B B TR 45 (I FORT S AN IR LI 1T 6 CT R ORE,  3X Je v S il A
RS IL,  FEURAEAAN T I 9% oh 3 S0 CT B FR S i v B4, A S 41 B0RE7E BONE + 3X A
L NI NE, RS EI7E SOFT 535 NS5 KB . DI RAT TNk ARBIF 5 1 45 SR T e S e A
B 2R S CT (i A RVE R G R . IR A, Hur AW U R I 2 EXT A CT A
A

CTAEAEBIR I AR S W A A R SL B E ] . 78 B RN TR, FRATE 2 & 2 I
RSN, REZRB RIS (SN. SSN) K R DA K UG A R 22 570, IRk eI
W E S, BEAT A S B H LA CT 2R X 4 GGN T SN, (IR S A eI IR V2 N, ] fg
DSI A S 2H 21 CT LA £ IR RS P FNAS [R) 4146 2 H500) CT B I S2 W S AR WA o AR SCId e A2 N AARHIEFEIE
BT CTHZ 244 . S HugmiE s, RARIMEREME, mTUER GON E ' Z%. Lk
EWFFRBL CT AL a] LU T 45 5 4K, Gao 25" R ILF-1) CT A B T 10 GON () A sk A K. 1k
Hh, T BLSSN P34 CT B 55 2250 CT AL A 2 8 AT LA T~ 468 530l 32 90 P Mgt R e ) e A 32
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THTRAZ . I RIIE CT AH A E Mt s B Wi B b 2 B

AWEFAFAEIIAL o B G, AT A O NREAS (AT 5 HASER 9 8 0 471 1 2 ORI B 3 i
TR CT A REM s FLIR, ASHIESUANAIESE — 0L a8 5 1 A IR0 1 CT (B 5 mE, H3dA %18
T SR, WRR, P, MR A T CT AR . H2, AWTFTHEAT IR 2K CT {8
WETL, BERATARBERIE 5T B e S W B SE AR TS DL, A58 Z A Fp it — D 3R SE AR AT I

gi bk, NRBEHL GRS . . ML R CT E52 CT $946 )2 )5 . Rk
ACT FIR M mED, BAT RIFIREE.
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In Vivo Study of the Influence of CT Acquisition and
Reconstruction Parameters on Chest CT Number

LI Jingjing', ZHANG Li"™, LIU Mengwen',
YANG Shouxin®, LI Meng', JIANG Jiuming', YU Weijun'

1. Departments of Radiology, National Cancer Center/National Clinical Research Center for
Cancer/Cancer Hospital, Chinese Academy of Medical Sciences and Peking Union Medical
College, Beijing 100021, China

2. Department of Radiology, Peking University Cancer Hospital & Institute, Key Laboratory of
Carcinogenesis and Translational Research (Ministry of Education), Beijing 100142, China

Abstract: Objective: To explore the influence of different CT acquisition and reconstruction parameters on the CT number of
the chest in vivo. Methods: The CT number of the trachea, blood vessels, lungs, vertebral bodies, and muscles of the human
chest were measured under different CT scanning parameters. Six groups of different scanning parameters and reconstruction
algorithms were set respectively: slice thickness 5 mm, 50% multi-model adaptive statistical iterative reconstruction Veo
(ASIR-V) and low-dose for S1; slice thickness 5 mm, filtered back projection (FBP) and standard-dose for S2; slice thickness
1.25 mm, 50% ASIR-V and low-dose for S3; slice thickness 1.25 mm, 50% ASIR-V and standard-dose for S4; slice thickness
1.25 mm, FBP, low-dose for S35; slice thickness 1.25 mm, FBP, standard-dose for S6. The radiation dose of the scan was
controlled using two noise indexes (NI), including low-dose (NI = 40) and standard-dose (NI = 10). Differences in CT number
between two groups were compared using t-test or rank-sum test. Results: Significant differences of CT number of the trachea
were detected between low-dose and standard-dose, but no significant differences of CT number of other tissues were detected
between low-dose and standard-dose. No significant differences of CT number of chest tissues were detected between either
5 mm thickness and 1.25 mm thickness or 50% ASIR-V and FBP. Conclusion: The CT number of human chest tissues showed
well stability which was scarcely influenced by slices thickness, reconstruction algorithm and scan dose.

Keywords: CT scan parameters; reconstruction algorithms; CT number; scan dose
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