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Study on influence of chest low-dose CT scan on quality of examination image for lung infection
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Abstract ;. Objective To investigate the influence of chest routine dose and low-dose CT scan on the image
quality of the patients with suspeciously diagnosed lung infection for optimize the chest low-dose CT scan pro-
gram. Methods One hundred and eight patients with chest CT flat scan due to suspeciuosly diagnosed lung
infection in the hospital from January to February 2020 were retrospectively analyzed. February 3,2020 served
as the time point of program conversion. The routine dose scan (130 kV, reference tube current 80 mAs)
group (48 cases) was before this time point. The low-dose scan (110 kV, reference tube current 20 mAs)
group(60 cases) was after this time point;the two groups adopted the advanced iterative reconstruction algo-
rithm (ADMIRE) , the reconstruction laver thickness was 1 mm. After the data was passed into the MMWP4
post-processing workstation for measuring the signal-to-noise ratio (SNR) , contrast noise ratio (CNR) ,radia-
tion dose parameters (CTDIvol,DLP,ED),meanwhile the data were also passed into PACS for conducting the
background noise scoring and overall image quality scoring. Results (1) The objective evaluation showed that
SNR and CNR (7. 3342.12,181. 07£48. 13) in the routine dose group were significantly greater than in the
low dose group (3.8141.06,93. 95+£25. 08),and the differences were statistically significant (P <C0.001);
CTDIvol,DLP and ED [ (6. 37£1. 28)mGy, (241. 83+63. 31 ) mGy * cm, (3. 39+0. 89) mSv ] in the routine
dose group were significantly greater than in the low dose group [(1.62=+0.25)mGy.,(63.79+10.92)mGy -
cm, (0. 89+0. 15)mSv],and the differences were statistically significant (P<C0, 001). (2) The subjective eval-
uation showed that there was no statistically significant difference in the background noise and overall image
quality score between the routine dose group [ (1. 94 +0. 24) points, (4. 084 0. 35) points] and the low dose
group [ (1.9720. 18) points, (3. 98=£0. 29) points, P >>0. 05 ]. Conclusion There is no significant difference in
the image quality between the low dose and routine dose chest CT scanning technology, while the radiation

dose is significantly reduced. The image quality meets the image diagnostic requirements of lung infection,and
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this program can be widely promoted in clinic.

Key words: spiral CT;

2019 4F 12 A #1db 4 snl i H B 29 5 R s 75 Jk
e il 58 L 05 ok BN AR B AT . R TR
FREZ 03 x4 20 L SO i Y e IR 0 5 il 4% 1 B 3R
SR — R BRSNS TR B A2 Wi fE
Sk EE B AR bR R R e R R 1236 O £ GRUAT R
SRR VS L B CT 7 BE AL AR 3 B 0 A B 28 etk
9o T 105 98 995 1 A DA | HB e 5 A5 b o ) D v ke T A R
PR E T et IR 2 A 48 95 1 A8 AL D L YA T
2w T B CT KA DAl Bl 3005 22 1 00, 3 ML & k47 2
W CT M2 SRk PEm /¥ CTVH AL CT i K7 &
oA, 4 AR A 2R R R B A A B 2= L o E A
RS R W ARGE . iSO doE 17 EHR
Jo e RN AR T A7 O L R G S R O AR Y
NI o S N ) g i I s o Ve )
T 5 R 7R A PR 1 22 S L DT A i S JR
PR BT R,
1 #ERl5AR%E
1.1 — %R AWESE BB 57 T 2020 4F 1—2
A K 38 0% ik 45 i IR H0L2 Sk il B JER L L A AR B AT
B CT HHi & 108 4, Hd 55 66 1] . % 42 9], °F-
B4R (44,6514, 39) % ; LA 2020 4F 2 H 3 HA
GG A, BU R R) SCHT A R A, L 48 i, A
8] 5 S5 AR 2L 36 60 i) HEBR bR o . BB A h R
(), L AE IR RS S th 5% . 5 W th 52 s LR AT BB L TC
PAEF A B A H O R R .
1.2 w&5HE RHWEITFARE™E SOMA-
TOM Perspective CT HLEfr . A B&E H R
HEAT WU 25, AR UE 45 38 B b T IR RS B AROIRE .
OV RN, 6 A B FH R FB1 4 O 55 O 4k URRER B . HE
Bl Ay Bl s A T 20U R R B A AR R R
HAHLVEHRE 130 KV, SHE BRI 80 mAs, BRI 1. 1;
RF R EBIE 110 kV. B ZEH I 20 mAs, 1215
1.3, FH)ZE N 5 mm., T 4L 48 4 B 58 B ¥ o0
640, 6 mm, i ESEI K 512 X512, e i a] 4 0. 6
s/t ¥JFF I A 34 R 6l 5 R (CARE Dose 4D)
1.3 EMGEE w050 R4 5 R AR & 9
AR E A B (ADMIRE) # 17 1 mm # 2 & #,
ADMIRE £ AR LB BONE 3, & B I oy h 45
BRI 150, ¥ Br A B 8 A MMWP4 J5 4 3 T 4
Ul PEAT I, F S A PACS BEAT W40 HT .
1.4 EHR 50T
1.4.1 EWIEH 2 BHASEULTAELRY
B R I U X AR R AT R A . PR N S AR T
MR R RE G R, WRMSRA 3 R
R I S S P S S LR I N

novel coronavirus pneumonia;

iterative reconstruction; radiation dose

WEFEPE 43R 1 43 B 2 43 3RO MR S JT AN 52 i 0 i 1Y
2 W ol 3 X IE SR ) WS SRR 3 R R
25 WA X6 2 9 1412 W B X6 I 8 45 0 B9 R . AR IR
PG 5T T I 5 4 20 0 A8 21 225 4 B o A 4 i
BN i e = o 1 R [ 1= o i 5 e = o 1 B
it it 4 B R M AE . AR MR BT iR 5 43k % I
W H R SO AT T .5 4y RMR R AL A
UG5 M) s AEH W4 5 BRI 3 g, A 2454
TR BE MW 53 43 ARG BRG], B2
ANZ BRI 2 2 S50 os b BT, KR 2 %
BESZRR 51 43 - 4l 845 4 S 7R 7™ AT L KR8 ™
ZRR,

1.4.2 ZFWiEH  RH MMWP4 J5A4b BT /R 35 #9
Viewer F 435 % 5 #7145 20 F0 AR 7)o 2 (51 ARk 47
B . EMER R &AL A ROT K/ A B — 3K
¥ ROT B T FE 3k = 5 K2 w38 A 7)) 18 M 1E
s Ao kI Bh bk S S Ak ok R B S D
wHHAEY CT A A5 H (SD), 115 EAZ A5 W b
(SNR) IR HMe 75 L (CNR) , AR SNR= F 3
k= CT {6/ # 5t SD {; CNR= (£ k5 CT
8 — it 5t SD {E) /¥ 5 SD {4,

1.5 FEFES BRI ARENERE, S
BHRW/ABE R, A CT # &8 % (CTDIvol) ,
F K R (DLP) 77 H %050 & (ED) , ED=k X
DLP.k ffH 0. 014 mSv » S

1.6 it R SPSS22. 0 (IBM, Chicago.,
USA) Gt 43 A FOAF X 04l B 47 40 B . 3 1 B8 R LA
x+s Fn, fli i Kolmogory-Smirnov A 2 Hr % 3z
T NIEA A, X % 22 1E A 0 A ) SNR,CNR., 41
] LU0 R FH Ak ST B AR ¢ K56 . T 08 R DL B el E
IR AN R X KR, EWIEM L Co-
hen's Kappa # 56 W 4 P 17 5 A2 0F 20 19 — Bk, &
Kappa (B AR &, W 5 17 B= Az EZ OF 50 F Y H/E Mann-
Whitney U #:85, ML P<<0.05 NESRASRIT¥E X,
2 2 g

2.1 HUEGFE %108 B 0 KGR HET %0
PEA L 25 5 7R H ML) i 4] SNRLCNR {2 3 K F1I% 5
B, 25 AH5H ¥ X (P<T0.001); % M & 41
CTDIvol \DLP.ED & # K FALK &4, 22 7 A G it
BEX(P<0.00D) . WFE1,

2.2 LT R B 2 i AR T IE A X P4 1K
B PEAL 45 2R Kappa {A43 %10 0. 82.0. 85, B Pl
A7 BE DT PE 43 1Y — B . 0 3 B R A 143 L R LA
A1 940, 20 70 | S5MKR A (1. 97£0. 18)
SR TG L (P =0. 476) ; 75 & 1k E% i &=

mGy '« cm



+ 1338 - A I E 5 0K 2020 £ 5 A% 17 %% 10

Lab Med Clin, May 2020, Vol. 17,No. 10

. E R E (4. 084+0. 35) 4 | 5N &4
[(3.98£0. 294 1Z R LS E X (P=0.105), L

* 2.8 1.4 2,

*®1 EMFEASREFEAHARE SNR.CNR.CTDIvol . DLP.ED bt % (x £ )

26 5 n SNR CNR CTDIvol(mGy) DLP(mGy * cm) ED(mSv)
KA 60 3.81+1.06 93. 95425, 08 1.62+0. 25 63.79410. 92 0.89+0.15
WAL 48 7.3342.12 181.07+48.13 6.3741.28 241. 83463, 31 3.39740.89
P <0. 001 <20.001 <0. 001 <0. 001 <0. 001

x2 EMFEHASRANSHERERTS LR (%) ]

HRF L (n=48) IRFI 2 (= 60)

M P 35N (1 43)
W 7 A (2 1)
R T (3 43 )

R PR R 5
Vel AR5 B2 R 3 4 L 24 U485 4 /R I T AR (5 4
Pl 15 55 45k 2 -, 2L P65 A B 0 A (4 43
H AL R WO BB I2 WA Z R (3 40
AL b RN L BBA2 W R R SZ FR (2 4
LG AR, AR T (1 4

3(6.3) 2(3.3)
45(93.8) 58(96.7)
0€0.0) 0€0.0)
5(10.4) 2(3.3)
42(87.5) 55(91.7)
1(2. D 3(5.0)
0(0.0) 0¢0.0)
0€0.0) 0€0.0)

w

TE ca RSB L b oA LG i 0 90 1R AR TR AR 3 £
N A Gy RTINS0 2 L BT RE T U S i () 2 SO TR L
JBER /N e R BB 5 L P4 B T S S B SR A R SR
LIRERG: BN P
B 1 Al B AR IR T RIS CT ERLILR

4

E—
TE < 15 AT A s ) 2R JRT R SR IR e i T TR
RSO RERG RS RS R G SR TR AR RS REPEGY 4 48 T R
WEFE IRy 2 4r
2 BUHBEBRFEMXEZFRBENE CT AHEE

3 it
I TR e R 2 i 8 8 15 A% e AR 5 A1 R B

I R B R, I R T A R B x4 R A OB AL ek
R BEIGRASTT T NIRAT 238 — B 55 S iR, 339
FE T AR W FVTPAS ) I E AR R HE 77 s AR ko A
AR SO RS I 6 2 R R 2 4L e
PG RO ME—FRifE T AR R 2 S U R S S AR
Ao 28 T FAEFE R I T GRS 17 1 1k i 3
CT F38 s B0 B2 % e 47 W0 42 ¥ CT (HRCD) BE 6 1
Ty L 00t 5. 7 6050 1 4 A 235 A 9 2 A O AR e AR
SRR R B TR A IS W AR A, TR A
AR W A 1E AL AR IR IT & TR CT K A PE A
i &89 A2 A Ol R R TN S 2 CT Kt , % H
CT #1 HRCT £ A isJ 5 5 7] 42 4 BH S 34 o, 5 850 4
100 s R T AR AR 5 5% i, AR T 5% X L 4 B A0 )
1 55 H PR A0 BE S I A R e R R T
SE M, ZRTARR &= T A AT A M

HATREAL CT fa R ik 2, R E R
JE B HL L BRI R A L SR A 3l A R U 1A o
ARSI ARG i B R R L R 3 () B A
KR BE R ARG 500 o R 5 & SRR LR S A L AE
AR 2 3 4 UG b AT SR RE U B S s il R R L 1 2 K
INBE R B R ] BR AR A A AR R R PR
FWLPE A s E MR B R ) SNR I
CNR, [A] B 5 A 3¢ 1 09 4 5 700 4, i R FH ARG R) o 4 4
AT DS 2 R AR AR A A2 B R A, B AR T



A E 50K 2020 42 5 A% 17 %% 10

Lab Med Clin, May 2020, Vol. 17,No. 10

+ 1339 -

bl R TR o U N S N S R LT R s T N V) s
) it 20 76 12 W LA RS 356 385 5% Sk R E 19 il 30 J% e 3 43
ERTLHITHFEL(P>0.05), FL, RAMKR A
(110 KV, ZHSHE BTN 20 mAs, BRI 1. 35k
& ADMIRE $R | B 2l 48 i i 4 i H AR BE 38 44 1 &
(18 R4 T A T A B e (2 AR IS T oK

ARWFFEA T Z Ak . 7 38 0348 R P 1] 1 IR e
CT, WEMEBELH . W LEEH MK CT #t17
P, S50 IR 8 0 25 i B 3B AR ) & CT 94
SROEE RS H A S BT IR . 5478 CT M
WL RE RIS R R EAREZMY .
52 1) 0 o 9 A O

ZE LR IR e i DUCR A LR 110 kV . S
HARE W 20 mAs MREE 1.3 BEA A 304 s i
AR 3% AR T AR AR ) e 4 A O X B I R I
FR it T PR A R R TE B 22 0, A 3092
R EUCE B AL R R B R 12 R T Tz N H
VEA M CT A6 i o R S 80, Db J 38 A b 22 19 4
UIErS N

S % Uk

[1] HUANG C,WANG Y.LI X,et al. Clinical features of pa-
tients infected with 2019 novel coronavirus in Wuhan,
ChinalJ]. Lancet,2020,395(10223) : 497-506.

[2] HUIDS,I AZHAR E,MADANI T A,et al. The contin-
uing 2019-nCoV epidemic threat of novel coronaviruses to
global health — The latest 2019 novel coronavirus out-
break in Wuhan,Chinal[J]. Int J Infect Dis,2020,91:264-
266.

[3] ZHU N,ZHANG D,WANG W,et al. A novel coronavir-
us from patients with pneumonia in China, 2019[J]. N
Engl J Med.2020,382(8):727-733.

(4] AR BE =2 5 7 5 23 07 B S IR0 B i % 10 i 5 24 12
W s AR PR 2 2 T 2 Ay s B R L B — O [T/
OL]. ek b 2 72 7, 2020, 54 (2020-02-08) [2020-02-
29]. http://rs. yiigle. com/yufabiao/1180115. htm.

[5] HHREZXSEEBRT2ARIREBEAR LN ZE L
FALAR R B AL e IR B SRR U i i A8 S A A 7 &R
SR B4 F IR CGE — /O [T/ OL . B % A% Je 5 B F

Z%,2020,5(1) :1-9.

[6] rde N ILFNE [E 5 T A @ e 25 51 25, 7 B 5 IR 0 25 i
RIZI7 I F AT H A O [S/OL. (2020-02-18)[2020-
02-297. http //www. nhc. gov. ecn/yzygj /s7653p/202002/
8334a8326dd94d329df351d7da8aef c2. shtml.

[7] PONTANA F, BILLARD A S, DUHAMEL A, et al.
Effect of iterative reconstruction on the detection of sys-
temic sclerosis-related interstitial lung disease: clinical
experience in 55 patients[ ] ]. Radiology, 2016, 279 (1)
297-305.

(8] JHth g, X0, X1 5 JU. 5. 700 & 48 H07E 0 B A8 A% 77 =
CT i iy iz LT [ R B2 2 0000 5 2 4% 7 2019, 42
(5):517-520.

L9 PR, B84 /NI, A5 X307 280 5 AR 6 5 il R 1297 vh 1 34
LIRS B[], TG BE %, 2020,35(2) : 125-131.

[10] e, By, £EH, 5. MAGERW TN &1 CT IER
[J/OL]. I1¥ BE %, 2020 (2020-02-10) [2020-02-29 ]. ht-
tp://kns. cnki. net/kems/detail/31. 1366. r. 20200209.
1042. 002. html.

[11] Z=9F, 4 L3, 2 E b, 55 SRR AL A A ) 46 TR
L T e JOBUARR 351 9 S A R 1 Fe B 5 L) . v B IR
P2 E 5 AR 4 . 2019,30(2) 1 109-113.

[12] GORDIC S, MORSBACH F, SCHMIDT B, et al. Ul-
tralow-dose chest computed tomography for pulmonary
nodule detection: first performance evaluation of single
energy scanning with spectral shaping[J]. Invest Radiol,
2014,49(7) :465-473.

[13] MESSERLI M, KLICKERT T, KNITEL M, et al. Ul-
tralow dose CT for pulmonary nodule detection with
chest X-ray equivalent dose-a prospective intra-individual
comparative study [ J]. Eur Radiol, 2017, 27 (8): 3290-
3299.

[14] KOO H J.LIM S,CHOE J,et al. Radiographic and CT
features of viral pneumonial ]J]. Radiographics, 2018, 38
(3):719-739.

[15] KETAI L,PAUL N S.KA-TAK T W. Radiology of se-
vere acute respiratory syndrome (SARS): the emerging
pathologic-radiologic correlates of an emerging disease
[J].J Thorac Imaging,2006,21(4) :276-283.

s B 31 :2020-03-01 & 18 B #]:2020-03-03)



