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[FEZE B35+ % H 42 4% CT(MDCT) A&7 Z 4244 & o 98 F & & 2 37 2 Bk s 4 X (COVID-19) i 2 ¥ 49 & 7 4
18, Fi%:£3 202052 A 1 B~3 A 1 B 8 5t 69 66 4] 24 COVID-19 Al £ & FAF A B 558 %, 4 66 4 & & FALT
R 240, o R 52 AR LA & CT 2248 (n=33, 120 kV, 300 mAs) F= M348 7] & CT 4244 (n=33,100 kV, 70 mAs) ,
R LA E AR A 512%512 4B [ AR Z 24K R 1 024x1 024 4B, T B 3 B3R AR B 40 ) 4 AR R Bl A& 69 SR Aok
BEAT A2 (30%.50%.70% . 90%) , s e A APt S X i e H A TREGE AT, ERMANFTAGH LT ETH
(1.81£0.14) mSV, 55 % #L#] & 20.(6.83+0.68) mSV 48 Fo 54K 73.5%(P<0.05) ; & JA 1 024 K 46 4 90% A & & X, H % 6
A& ) 48 B 4% 49 CNR SNR 384K T K B 512 4 HLAE M 90% A Tk R e F A FU 2 2 FRATF &L
(SNR:5.11+0.75 vs 5.38+0.41 ,CNR : 5.37+0.33 vs 5.44+0.51, P>0.05) ; /&7 F 28 & & 04 B & 008 & B2 R & EILF o
AR T AL A A2 £ S R it F & L (I F :3.30£0.72 vs 3.39+0.78; /i@ & :3.15+0.90 vs 3.36+0.82, P>0.05) . Z5i:
1% A MDCT # 47 J 3R Z 4248, B or R A & 5 98 2 & 4 H R & 90% R F ik X F % T A F COVID-19 M X ff &, T &
PRAEBRR R Z TR T 22 BIKEF T2 fa i 2.
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Application of low-dose multidetector CT scan and high-resolution reconstruction in COVID-19

pneumonia screening
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Abstract: Objective To explore the application value of low-dose multidetector computed tomography (CT) scan combined with
high-resolution reconstruction in the screening of COVID-19 pneumonia. Methods A total of 66 patients with suspected COVID-
19 pneumonia who came to Lanzhou University Second Hospital from February 1, 2020 to March 1, 2020 were enrolled, and
then randomly divided into 2 groups, namely conventional-dose CT scan group (#=33, 120 kV, 300 mAs) and low-dose CT scan
group (n=33, 100 kV, 70 mAs). A 512x512 matrix was adopted in conventional-dose group, and a 1 024x1 024 matrix in low-
dose group. Meanwhile, low-dose group was processed with 4 iterative algorithms with different weights (30%, 50%, 70%, 90%).
The radiation dose and image quality of two groups were compared. Results The effective radiation dose of low-dose group was
(1.81+0.14) mSV, which was reduced by 73.5% (P<0.05) compared with (6.83+0.68) mSV in conventional-dose group. The
contrast-to-noise ratio (CNR) and signal-to-noise ratio (SNR) of low-dose group with a 1 024x1 024 matrix and 90% weight
iterative algorithm were slightly lower than those of conventional-dose group with a 512x512 matrix and 90% weight iterative
algorithm, without statistical differences (SNR: 5.11+0.75 vs 5.38+0.41, CNR: 5.37+0.33 vs 5.44+0.51, P>0.05). The subjective
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image quality scores of pulmonary window and mediastinal window in low-dose group were lower than those in conventional-

dose group, but the differences were not statistically significant (pulmonary window: 3.30+0.72 vs 3.39+0.78; mediastinal window:
3.15+0.90 vs 3.36+0.82, P>0.05). Conclusion Multidetector CT for low-dose scan combined with high-resolution reconstruction

technique and 90% weight iterative algorithm can be applied for COVID-19 pneumonia screening, which can significantly reduce

the radiation dose to patients while ensuring image quality.
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1, Hod ARFE 4109 ED 4 (1.8120.14) mSv, & ML
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®1 FEEANBENEHFIELE (7 £ )
Tab.1 Comparison of radiation dose in different groups of

patients (Mean+SD)

EELD WHGIEA A tfE PAH

CTDIvol/mGy  10.65+1.12  3.67+0.41  14.543  <0.001
DLP/mGy-cm 477.38+18.18 132.00+99.00 71.851  <0.001
ED/mSV 6.83+0.68 1.81£0.14  30.521  <0.001
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2 2 AU 4 P 4 4IRS (30%~90%)
i) ClearView+EL T , 5 HoAh 3 447 (30% .50% .
70% ) B9 MR AH HE L 90% B A4 17 A9 ClearView+ 5 4
KI% SNR & CNR{H fe i o 110 12 40 1 90%
AL Y ER E AR ISR TR R s 2 (R I
[E] % CNR .SNR 22 5 L4t it 2 L (P>0.05) .
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Tab.2 Comparison of contrast—to—noise ratio and signal-to—noise

ratio in different groups (Mean+SD)

5 B 4
LA =

Tabr ClearView ClearView

2H(90% ) ClearView ClearView
=il +50% +70% +90%

CNR 5.44+0.51 4.21+0.71* 4.56+0.51* 5.09+0.12%¢ 5.37+0.330<
SNR 5.38+0.41 4.11+0.83* 4.47+0.37%® 4.9440.15" 5.11+0.75%¢

a: S5H M HLEL, P<0.055b: 5 30% 140 FL &L, P<0.05;5¢: 5 50% R4 13
He#, P<0.05;5d: 5 70% #4007 Eb 5, P<0.05
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Tab.3 Comparison of image quality scores of pulmonary window

in different groups [cases (%)]

IR A [zl
T T e Zfii  PiE

(n=33) (n=33)

15 1(3.03) 2(6.06)

243 3(9.09) 4(12.12)
-0.837  0.403

34y 11(33.33) 12(36.36)

44y 18(54.55) 15(45.46)

¢

b:{KFFI=4
El1 £2HCTREMEESE
Fig.1 CT scan of pulmonary window
[Kla: #4380 ,65 kg, B HE 120 KV, 2% 44 I 300 mAs; K b &
Fr,55% 51 kg, AIRATHLE 100 kV, 2SI 70 mAs. Falfg
JT AT 36 v /N SRS A A A B R T T R R TE A R ITAy
4535 B b /NSRS ORI 8 RV A L R4 4 53
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TR 4L R 2 B {ER (3.3620.82) 73, ik
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Tab.4 Comparison of image quality scores of mediastinal window

in different groups [cases (%)]

8 il iiilkees
B T4 WR A G ELL i Pl
(n=33) (n=33)
15 1(3.03) 2(6.06)
24y 4(12.12) 5(15.15)
-1.011 0312
34y 10(30.30) 12(36.36)
4% 18(54.55) 14(42.43)

b: k524

a:EMFI=4A
El2 2& CTREHNREER
Fig.2 CT scan of mediastinal window
Ela: BE L, 274,45 kg, BHE 120 kV , %4 HLL 300 mAs; K b: 5
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H VORI, FSIBRARTR AT LIBEIN , FEURPEA 0 4 55 5 P b UG MURLRY
%, EHAR TN EUR TR 445

YT COVID-19 YL AR KL H R ALK, A H)
30%~50%, FH T & WER 4R SR i [ R i & | 51
PRk i R S WAL . 08 X 4k B KA X T B8
COVID-19 ifi ¢ F & AN, T CT H 4 LA H H 4%
0 1 B Ay R /D R B R A, T DA A 41 7
S TP AR R, COVID-19 1] DL
B CT 1E Ry ifi 2 S i Wi e R T H.. i FHgEB CT ]
DAPR s TG B e ARE , PPAR BB T AR e
i ek M€ CA O S L (Y E

R CTHIA I 2005 H H B 4R 2 CT K
HAETE VAR RS o CT A S 4 oF A MR i il — 2 #81
B, P H BT AR I R TRl X L 1 5
i) Bk 3 2512 COVID-19 W ATye ), 14 Yedban
XA RIS E TR o, BB R LHA R KR
JEYL TLR TR 3% S KR ik N AFE o7 38406 JIr A5 6 43 5%
PR R T A B B 0 R 0T BRI AT )
I, Xt BE AL COVID-19 f 2 i 25 v i FH AR5 i CT

FERAR RT3 Y PR AP RER R ok B SR S 2R 5, L
TG I ON K 2 AR H A A

M CT RS RS HAEHE B A
T[] SRR M B O RN A S
o, B TR S A R Y RO IE T (—
R 2~3) T LA H e 728 Ao A St R s B SO
(R REARAE M e AT X R 2R B T RE T B, S EAR
W VAT Sk 1) LU A9 3, IR A W L B 25 8] 43 B R
K, SE G DR 2 W A MERR P o A7 OCRIF 5 48 it B2
MRS HL A5 1 T I/ NS B3 45715 (3 mm) (A H 32
BRL, T LAAE R A7 38 CT VR s 41 IS 10 3 > e 8
L, N AT — R 38 SR R o 1 2ok B BRI A H e o [
A AF DG SCRIR [ 16-17 Ik I 4 5t 551 42 045 H i 22 TR T AH
K, P2 Z R (mAs) 5 1F LU, 45 F It L 152 i 4 55 51
g S s A I N T B U A § 21 TN NS W g
F£100 kV .70 mAs/E 52 8a 20 , 7e PR UE MR B 4[]
BF, AT R R AR 0 6 . AR SE — 7 IR AR T4
H A5 O ke sl 2D A O R S, Dy — O T T [ A Y
FOV Z&1F T, XM R 2L {01 1 024 70 B R AR HEAT
FAS o 1024 433505 B RE A% (o BAA67 T AR PN B A 301
RSB CT 4G AG"  RE M 512 0 %
JE B P LATE 47 b S R MR A o A, 1 024 43 BER
R DX T il 4 O A B A AR X TN 2
THIEA KN BRI R R o BRAR SR R
it RIAE AT DA s B 22 05, {H 2 MR A o 2 [l s 34 o
A AR SE 3G FH T 90% A EE 1) Clear View+i2% A4 5 1%
K W AT DR R % | o A P R A ke | 7L v
$2M , ClearView-+1% 10 5 2 5 vk (i AR A 52 g R
23 [A] 43 3 7 B AT 52 R BRAR MG MR 75, 7 26 v A 391 4
THSRER . REEZ TR PR I SNR.CNR, )
fili % . 9\ B = O PE o L fdH 90% A
ClearView+HY I & 21 ARBE AR T-H ML (2P 2
A G722 5 A i AL I 7= AR 5
Glory256 J212UiE CT, % CT 18 i i {4 FAx L8 B4~ 5 i
e AT S 00 o, SR SE R 8 em BB 7 55 , P8
0.259 s By 5% 3L, R TR DR HERE IS ALA 2] —
ClearView-+AS Wi 38 i, wl DL 45 45 08 75 s /) |, g 2>
PG A UKL, DA T 2 s PR e . 5288 100 kv
70 mAs = 73 BEF N ClearView+90% 4% 7 s B4R
P4 o i W ARG T R0 2 P o i, H 2 S 0 4 ) 4
S 5 R A AR B, B RO AT 2 R AR
73.5% SEIAE AR A5 1 N A ok AR A% A
EAEHIR NG th A4 I 2o B Z M EH . AR AF
TER R PE, E 2 Jrh gy, B ok 2
O 2 RS 4L A .



- 460 -

N e

538 %:

25 b ik ARG CT AR XS T 781 rh 5¢
L COVID-19 B i & &5 , i TR B A2 A
COVID-19 5 J&: , I & CT RE WL (47 U R
B RIBE A REF UG ILEE . 7RG
AT, A AR 2 B CT 2455 1 024 & 4
A T B 0L A 2 R AT 0 A, T DA R AR AR A T
RS G, ELAT DA A5 0 75 g [ B £k P 4R
AT

B AL T Z N KF 5 = E A
A, Bt A E AR R A RS E T 69 AR F R
) 218 42 4k 49 B HF B A XA

(5% k]

[1] RUBIN E J, BADEN L R, MORRISSEY 8. Audio interview:
preparing for the spread of COVID-19[J]. N Engl J Med, 2020,
382(9): el8.

(2] PHEAREFERREAMRRERAANT, BRVYESHEEE

AE BT IR E A KIS R GRATH L)V PR IES,
2020, 15(6): 801-805.
General Office of National Health Commission of the People's
Republic of China, Office of National Administration of Traditional
Chinese Medicine. Diagnosis and treatment of corona virus disease-
19 (7th trial edition)[ J ]. China Medicine, 2020, 15(6): 801-805.

(3] #if, e, PAb i, & . #7 2 AWK A4 K (COVID-19)ks K%
1A AR T ], AR 5 55 9%, 2020, 35(2): 125-130.

GUAN H X, XIONG Y, SHEN N Q, et al. Clinical and thin-section CT
features of patients with the COVID-19[J]. Department of Radiology,
2020, 35(2): 125-130.

(4] ##E. RETiE REFHGREL EFR4H S Eal].
F B & 57 %4, 2010, 25(9): 6-9.

ZHENG J Z. Seek for the optimal matching between medical image
quality and radiation dose to the patient in diagnostic radiology[ J].
China Medical Devices, 2010, 25(9): 6-9.

[5] W24, 282, &A% F RN Z CT 85 F T[]
PSS EF 5 B 4 &, 2010(1): 92-93.

XIAO S X, MAO D L, CHAI C H, et al. Methods of chest low-dose
CT scanning [J]. Chinese Journal of Radiological Medicine and
Protection, 2010(1): 92-93.

[6] National Lung Screening Trial Research Team, CHURCH T R,
BLACK W C, et al. Results of initial low-dose computed tomographic
screening for lung cancer[J]. N Engl J Med, 2013, 368(21): 1980-
1991.

[7] MATSUKI M, MURAKAMI T, JURI H, et al. Impact of adaptive
iterative dose reduction (AIDR) 3D on low-dose abdominal CT:

comparison with routine-dose CT using filtered back projection[J].
Acta Radiol, 2013, 54(8): 869-875.

[8] EISENHAUER E A, THERASSE P, BOGAERTS J, et al. New
response evaluation criteria in solid tumours: revised RECIST
guideline (version 1.1)[ J]. Eur J Cancer, 2009, 45(2): 228-247.

[9] AIT, YANG Z, HOU H, et al. Correlation of chest CT and RT-PCR
testing for coronavirus disease 2019 (COVID-19) in China: a report
of 1 014 cases[ J]. Radiology, 2020, 296(2): 200642.

[10] 2857, ZARK, MEX, . CTIAN S a3 REH R L KRR+
M XS ey R [T]. P E E ST %4, 2020, 35(6): 22-24.
WANG S F, PENG C D, HU J W, et al. Application of low dose CT
scanning in coronavirus disease 2019[J]. China Medical Devices,
2020, 35(6): 22-24.

[11] DEMAIO D N. CT Radiation dose and risk: fact vs fiction[ J|. Radiol
Technol, 2017, 89(2): 199-205.

[12] GOODMAN T R, MUSTAFA A, ROWE E. Pediatric CT radiation
exposure: where we were, and where we are now| J]. Pediatr Radiol,
2019, 49(4): 469-478.

[13] ROMPEL O, GLCKLER M, JANKA R, et al. Third-generation dual-
source 70-kVp chest CT angiography with advanced iterative
reconstruction in young children: image quality and radiation dose
reduction[ J]. Pediatr Radiol, 2016, 46(4): 462-472.

[14] 4T, ) 40 AR 2 55 4% CT A2 B A6 s R B [T, FAEHT R
5 &R, 2019, 3(15): 118-119.

HE P, LIU X M. Clinical application of low-dose spiral CT scanning
[J]. Journal of Imaging Research Medical Applications, 2019, 3(15):
118-119.

[15] 83 RR, L. R B RIS A W3R 25 % CT BARR& & 544t
FE AR R[T]. P EMFEES 2 &, 2019, 19(10): 1158-1162.
PENG S K, ZHAO Y, PU H. Study of the correlation between CT
image quality and radiation doses of lung nodules with different
scanning parameters [J]. Chinese Journal of Evidence-Based
Medicine, 2019, 19(10): 1158-1162.

[16] AT, #54F. CT ¥ e a4t 32 [J]. F B B HB45HE K, 2009,
25(11): 2135-2139.

WEI K D, JIANG X X. Radiological protection in computed
tomography [J]. Chinese Journal of Medical Imaging Technology,
2009, 25(11): 2135-2139.

[17] PRASAD S R, WITTRAM C, SHEPARD J A, et al. Standard-dose and
50%-reduced-dose chest CT: comparing the effect on image quality
[J]. AJIR Am J Roentgenol, 2002, 179(2): 461-465.

[18] AR s, deb, X2, 5. 64 3% CT 49 B 3) %8 B i A5 H AR (ATCM)

AR AR AR R F BB R R[T]. EFURFRE,
2014, 24(12): 2169-2174.
QI W W, AN B, LIU Z, et al. The study of control parameters and
radiation dose of the automatic 64-MSCT tube current modulation
system with chest phantom[ J . Journal of Medical Imaging, 2014, 24
(12):2169-2174.

[19] NISHINO M, ITOH H, HATABU H. A practical approach to high-
resolution CT of diffuse lung disease[ J]. Eur J Radiol, 2014, 83(1):
6-19.

CENI TS



