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BRI E CT i PRI i3
frisHE, B, ™
1. WIS 252 e TR B BT T 45— A S S Bl R, ik 2B 441000
2. IR HIR A RGBS B A, 2RI 430060
WE., A i 2019 FRIE TR (COVID-19) BB d ISR S B &N 4T LR
3 RATAR B B0 TT AT P LG 0 B PRk R 5 5. e MR TR E B
COVID-19 [y I3 O1 1 FE o fEE A i AL, o Bt T 0 T3 5 47 5 T o 4 0 25 0 91 19 e i i
g COVID-19 [ 8 2 15 Jo 3 DA LA o 66 70 B 4L ) AC B 1 B 4 238 7 2 A TR 4
W (ASTR): 6 ML LE 1 2 MR EE 1 0 U R B3 (FBP) MEAT 2k, id g pidl
S 5 9 5 AL 10 PG B0 AT 2 0 5 LV, LA 44 241 {9 5% B 5 o ) B 1 2
o G G B HR R TR 7V (KA A B G52 2 5 00 e L 3 7 B ) A T
BHUA AL (ED BMIE T 52% )5 (%A L4155 B R 410 B R VT LA 2 5 MG
BHAHSERFEHORUWEN LSt % E R 458 N KIZIEECS ASIR B4 AR X} COVID-
19 #5154 T L ) 5 (0 9 1 P R B B .
S FENGS TR, FSENRENL, ERRE, R

DOT: 10. 15953/ j. 1004-4140. 2022. 31. 02. 05 FESHKS: R814; R144  CEAKRIRAG: A

2020 4F 2 A 11 H, 5 T AR SO i B4 e R 2™ H S R IR 3R 4 255 M e R e
75 2 (severe acute respiratory syndrome coronavirus, SARS-CoV-2) &4 fili 42 @y %
2019 FERIFEEEH (Coronavirus disease 2019, COVID-19)". Z 5, COVID-19 J 1tk
TR S AL, B2 G NBE A BRVE B AR BT, BRCA At 4 DG I A Bk Rk A 4
BAFAE, WHO K L5 e A K RAT .

COVID-19 Hi38 iz A% Yo ) T SEAL Yo, FRE R AR Yotk K TRRE R, oHE IR
Yo oAb TR AR U ) B R Y A I IR T A R AR A A WP W T A 4 S B fuk A 4
A7 4 5 UE IR AEAE 30 53 38 AR, AEAEDN S P A A5G K i () 22 i 1 v ik B A I O
RS IR IR AT RE ™ . HWFSER I, SARS-CoV-2 1l fig 5 SARS—CoV FJ R M HL
FHIE,  BRR) G 3 32 A4 A5 ok SR el 2 (ACE2) HEANZIM, FHAIH] ACE2 e/ < il [ &
20 A AR 2 J 40

COVID-19 MG AEEIR By W R B 0. WP . M. = AU, & nl i
— AR LR, WS kA, Rl MRIEAETY

COVID-19 3= %L & i, 8B 2 b 32 LRIk o il sl O0U 22 1) s 3B 3 58 J S A

s AHE: 2021-02-25,
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S YR AN S W RO A T AT IR CT U, RS AT BN T T R
AR SR T I DL, 522 R 22 IR BT I CT 494 . T e CT 5 R4 T 16 i 2 4 o
FIRE S, A F A B AUE, WA E AN 5 0 A5 5T P [ I S S SR 7] 8 ) B2 A1 ok
N AT IR FE I )

HAT, AT CT AR SR T 58 O AR e, 338 0 PR 2 B At 57 = pr S
BN VRV iR R DN -3 R (9 o TP NTTR s ] St n il b= A S PR T(T] = B NS R e
AREZ (adaptive statistical iterative reconstruction, ASIR) iAW RGN
PR, B AR PR AR AR, AT A B0 B i ) B AT ASTR T R A
SEIGAIZ WIELSR (¥ CT EMR L2 AE I CT Hp A3 s ™

A FEERTHE MR RS ASTR BN COVID-19 1 i 5 JEAT M CT I s 4 5 A0
I B 1 P 5 AR S ) 1 2 o

1 ARSI
11—

T £ e T O T A N RSS2 Sk COVID-19 fRIH 3 91 5 (IRFIE4), Hrh 5k
A3, Lotk A8 W, AP 18~83 X [T AEAT B ek il 4% Ui A (R R A 412 COVID-19
B 1 B CHOMRAD, A Tk 47 B, Lotk 44 B, R 22~70 %

KA A NI O A BEEZRE N2 ACOVID-19; @ A EFFie
¥1>18%; @ HAGCEMKGEE . WINPT O Jra B S f
VIR @ A BEael >18 % @ HA %IRRT . Hbktait: O ANEER
Gk, BGIEOEsh s K @ FAAEyRIB PRIl R SE stk . )Tk S5 S Atk A2 25
@ BRI . A EERNARES Y, HEEMERED.

1.2 UEEFE

fIC 7 & 20 5% F GE Optima CT 520 Series 16 HEMZJiE CT Ml  #7 & 41 % JH GE
Lightspeed VCT 64 fFigJE CT Hl. Pra EF RN 5t <, ¥WATRME S CT Hfi. H
it eN i E =) [ EENERY e

AR S BRI 1.75; & 120kV; BN A8 R (200~500mA);
FOV 512mm x 512mm; JZ2)5 5mm; SKH ASIR BEATH#E, ASIR IEHF 20% K. R4+
24 WEEE 1.375; R 120kV; AU A B (200~500mA); FOV 512 mm x
512mm, 25 5mm; KW RIEWR MPHIE (filtered back projection, FBP) #EfTE .

HHE, ORI CT #IE 5% (CT dose index volume, CTDIL,,) 7&K J¥ofe
1 (dose length product, DLP), [RIFtHE A MEESFIE (effective dose, ED).

1.3 BEgREIFEN

7E PACS TAEuk b3 H AR 9 (1) BAG 3E4T EMPEY . 1 3 44 10 4E LA L TAR L5611 &
AT B T DA BRBR A 8O R B T AE A 03 A i D0 R BEAT VR B R, X B R il
1] 5 mm G BEAT SRS B8 Wil 56 . 220 ) 4 1000 HU F1 =700 HU, ZF@ T o5 &
435 400 HU A1 60 HU, PPAREEAS H b 4 il 2 A 20 b T 1 PG i
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BIGTRVE IR s el b, R, AR S YR I A i R AT
VRO EARRE L, TSR BOREE R IA S B REEEEAT VTN, RIS PP 2005 P 54

(HRFEBEHAZR AT EG. TFbsiE £ 1 EUGTE WL FriE
DE%% IUMO Table 1 The criterion of subjective

scoring for image quality

1§ CT {HbrHEZ (standard deviat—

ion, SD). Xf {5 MLk (contrast noise Ajé& R
ratio, CNR) MAEM:lt (signal to noise 07} A S I Gkl
ratio, SNR) [UEDMEGIHTAMPAR" . PR R R
ST 5 51 S 5 e
B, (ke ARES2mrb 7 i3 AN 44 DGRIBER, R Oh
[X (region of interest, ROI), ROI [fjf3 54y LTERE R LYY

25 30mm’, Tk ROT ¥ FF 45 5%, &
IS S A [ 2 AN [F1BA7 1) CT ELAH SD, R ) 6 A ROT (1) CT AR IIME A STy, SD 1)
SEIMEAC K SDy. FERVZT MG E L, T4 A2 008 IR DX B JUL A1 4% B 3 A TR
SR/ ROT, U b X LAY CT AE, Rk 6 A ROT 1Y CT AE P IL A STyppo
Ht, AR H CNR Az SNR FAIME :

CNR = (STyssein — Slygsemp )/ SDyis»

SNR = SI;; 52 /SDy; «

1.4 ESIF=

s K # 1K) CTDI,,, MIDLP, Jfit% ED. DLP =CITDI,, x 94K ; JHED = DLP x £,
2 BOp R 2R D14 CT B hndidarg ", MdB4 I £=0.014mSv-mGy "-cm™ . ¥ 7% )5 bl
Vi— 8, 2995 NI A H B AR S AH 90 s o
1.5 SHEREE

K H SPSS 25. 0 # A X £ 4 BEAT 20 A o (KA 4L W A m Al o = WS
i MR MG T I L IE R Wi lcoxon A5G 3 44 JBCSR ARE = DT %o 799 20 145 i 2 W PP
— B RS B A 22 VR4 1 Kappa 28T, K<0.4 AN KH—EEE 2, 0.4<K<0.75 N k—
FMEES, K>0.75 W8 RIF. P<0.05 NAZERHSEHHEX.

2 #HR

(1) —fBERk. AR AL 3R AL AR S P A i LU A e ] B 527 22 5
(2) BRI AR RS H R R AR SR R W B i geit 2 25 (R 2D,
(3) Kappa — 2170 1o EARVE > —EUE 70t Kappa —SUPERIS: . 3 A4 BUIXS 3 20
Tt 455 i R A B ) — 2P (Kappa (3K 0. 8D,
(4) PG . R 4] W AR R LA . 2 IO W] B Gt o 2
(F3HME D,
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(b) HRE: BEER, RINE

KL WP 5 R

Fig.1 Images with a subjective scoring of 5 points

(d) MBEE: Ao Bl )E R B

() AT LRI
B2 M 4 SRR

Fig.2 Images with a subjective scoring of 4 points

() PRRe. . zhkE E

Ce) . CoRZILZRIRH,
R, T ALy

AL Ry
B3 EMF N 3 i EIR

Fig.3 Images with a subjective scoring of 3 points

B4 il b il S CT {8 & SD AW 7 ik Bl 5 HUmes b B RE LA CT (1 72
The method of measuring CT values
of chest wall muscle on mediastinum
window

Fig.4 The method of measuring CT and SD Fig. 5
values of lung parenchyma on lung
window



190 CT #ig 5 N W RN

2 P4l CTDIvol. DLP. ED Lb#
Table 2 The Comparison of CTDIvol, DLP and ED values between two groups

O34 R CTDI,,,/mGy DLP/mGy-cm ED/mSv

L lheil 3.90 +0. 92 129. 78 + 26. 21 1.82+0.37

g il 7.82+2.37 271.73 +82.85 3.80+1.16
z -10. 529 -10. 897 -10. 883
P <0.001 <0.001 <0.001

* 3 AL ERVEOPE o AL

Table 3 The frequency of subjective evaluation of the two groups

TS BN RisEs
il FEIME
59 493 39 29y 15} z P
(isrili=watl 16 (17.6%) 71 (78.0%) 4 (4.4%) 0 0 4.13+0.45
WAL 21 (23.1%) 67 (73.6%) 3 (3.3%) 0 0 4.20+0. 48

-0. 963 0. 336

K4 AR PEO &5 R
Table 4 The objective evaluation between the two groups

VRIS & L CNR SNR
&AL 28.83+2.95 30. 62+ 3. 10
g Ssei) 28.98 + 2. 48 30. 69 + 2. 46
z -0. 851 -0.673
P 0. 395 0.501

3 iFig

COVID-19 FLI1 4= ZELE WP IS, R T CT P41l LA AR A T A 1) 2 oL
IS I3 A AP K s FELREAT PP A, 34 W AR REHEAT 1] S 20300, B8 CT P4 AN 1
EIEG AW, RS ENEET B, KRN 2l i CT PR R A2 W
TR R TILH RN, 12 AR AR WHO S SR IEAE BRHUN 28 A 2 $ t ¥ COVID-
19 JBUR 2 WriR T o 15 B S B 47 A AR A AR R ARG B 24 400 TSy, BIA AR 5 F A
SIS RRAE AR AN S R M AN RS I mSy, A R AR A n] RE R ERE R AR
JUZe, AR R R0 0 S CT 148 1) S 3 B R AP 70 2 i 8 mSv™ ™. ARHFCR
HORIB R A S NG0B AR F R B AR COVID-19 M M T4, 78 BRARSR 3 77 & 1 Rl
RCREEREN LR SNID IO I

Naidich &5""7E 1990 4F 1 Y5 ARG & CT X — M, ATl Sk i 5 R IRAE Al A
BRI RES BRI LASRAT e O IR i A 2 T P 5 o AR AR S RN (0 50— . O B
R @ WINgeE; O B HE: @ MAHMNE: © HRAEEEA™.

AWEFTH, AR LR A RUR PRI A ASTR T @ BRI T 2%, 1 R 21
DR HRURER, A AR G800 FBP B AEFOR . U849 e, AR 5 20 W) Sl B AL T i )
SRR LB T B AT O S PR AR T 52960, My R R AT ) e AR R 2
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JE T RN EWEG BT LGt %55, ¥ =30, EESWEENR BWITES
CNR & SNR B A BT F B, (R A g% 2 5.

PR S R T SRR MR S A Ok UL, BREEEOR, UG M RO 1T AR
KA WG B R W S K R s I, TSR, R LD R e, 3k
I PSR B, MO 5 AT R R IR . B, [ N 2 3 R B e oAt 2 50 [+
s oL, BREE{E 0. 75 B4 n3 1.5, CTDL,,, FIDLP 4% FB& T 49.98% H1 47.37%, T
BUG 22 S B g2 o RIS, FAH I [ ¥ 9/ 6§ COVID-19 [ FE e A 31 5 e —
KRS, HORE B — A R AR I 1A 58 B I T ZL M BRSO, AT AT R 2 7= AR K 38
NP RE, R R TC IR IA RS Wi (23K, 9D I ) ] LSE PR (1 3R 45375 22 11 [
SN 2= SEC Y

AT, ARG AL (R A2 1. 75, i ) AL R 2 1. 375, R
HEFHAEAZ MPEGRERAGS 2R, HIEFEHT ASIR E#EAH L.
ASTR 2 — P E A4 G TTH R B N BRI IG5 s B0, AT B B R ke i i
2R 7 R g BRSSP BN PR, LA P P b PR EG A 75 1Y) R ) 48745 ASTR RE LA
SR PR S 1 1 280 O v AR PO PR, AR R P 3l ) P52 e 75 PO 8 T

PEARIE"", WRHE 0. 992 HINF 1. 531 I, b B B (e AT T, (0 3L EF
OICH W R, BEHR TR AT 2 2 W BRI MR AR A L, e
HHR K, RS 10% ~60% N 2B Al RIERE#BAR (ASIR-V) J5E#EH AR,
AT DA IR EE fE 0% B e UG e e, UL, X S AR 4 SR —3.

KRR ZSAET, IR 2k, KRR SRR EARA M HSE—
(P88 e CT HLEEATFH, X T 25 R M AP R it s 1 TR b, R 5e3% COVID-19
AR I (e, @A, AL, fE A,

2i EFTik, COVID-19 HEAELIR G E . M. Va7 M S A I BE T S0 A e AT B 35
CT 14 LA Tl 1 o AR, 5 R (9 B0 CT FI i dm s sl v, — e R BT
RERINEUE JLR, X AR R AT 05 5 . ABFFTERIT COVID-19 i M KR BRI &
ASTR L ARAT W FBARGR & CT F A (Rl 1k, &5 2R B COVID-19 AT M8 CT 4, 14
KIREEHIC A ASTR H0AR, a7 & o Wbk, HEMG R A W B, BEARL
(IR AR AT AT 1
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The Study of Application of Different Pitch
Combined with ASIR in Low-dose Chest
CT Screening on COVID-19

WU Tenghui', ZHA Yunfei’, YANG Feng'™

1. Department of Radiology, Xiangyang No.1 People’s Hospital, Hubei University of Medicine,
Xiangyang,441000, China
2. Department of Radiology, Renmin Hospital of Wuhan University, Wuhan,430060, China

Abstract: Objective: To explore the feasibility of low-dose scanning for COVID-19 patients by using the method
of high-pitch combined with ASIR, and compare the diffrence of radiation dose and image quality. Methods: 91
patients diagnosed with COVID-19 in our hospital were collected as the low-dose group while 91 cases of
undiagnosed COVID-19 patients who were screened for COVID-19 in our hospital during the same period were
selected as the conventional dose group. High-pitch combined with ASIR was performed on the low-dose group
while conventional dose group was scanned by common pitch and reconstructed by FBP. In order to compare the
differnce of the image quality and radiation dose between the two groups, we recorded the radiation dose and
performed subjective and objective evaluation of image quality of the two groups.Results: There was statistical
differences in radiation dose between the two groups, and the radiation dose of the low-dose group was
significantly lower than that of the conventional dose group (the ED was reduced by about 52%). There was no
statistical difference in the image quality scores between the two groups; There was no statistical difference in the
objective evaluation of images between the two groups . Conclusion: Low dose scanning with high-pitch combined
with ASIR for COVID-19 patients can evidently reduce the radiation dose without significant decrease in image
quality.

Keywords: ASIR; COVID-19; image quality; radiation dose
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