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ABSTRACT

Objective To explore the feasibility of quantitative CT method based on deep learning model to
evaluate the lung changes of Corona Virus Disease 2019 (COVID-19). Methods The imaging data of
22 patients with COVID-19 diagnosed from January to February 2020 were retrospectively analyzed.
Quantitative CT method was used to detect the percentage of lesions (LOV%) and the mass of lesions
(Mass), and further evaluation accuracy of CT quantitative detection; using ROC curve to analyze
the discriminatory power of quantitative CT parameters for patients with different clinical types of
COVID-19. Results Among the 22 confirmed patients, 9 were severe patients and 13 were ordinary
patients. Taking manual interpretation as the reference standard, the CT quantitative method and the
reference standard had no statistically significant difference in lesion volume measurement results (P=
0.934). The obtained LOV% and Mass values are different in patients with different clinical types (normal
and severe). The LOV% of normal patients is between 0.05% and 5.67%, and the LOV% of heavy
patients is between 5.00% and 36.68%. There is also a significant difference in mass values between
normal and severe patients (56.8 vs 516.4). The optimal LOV% threshold for identifying severe patients
is 10.37%, and the optimal Mass threshold is 160 (area under the curve 1.000, sensitivity 100%,
specificity 100%). Conclusion Using the quantitative CT method based on deep learning to measure
the changes of COVID-19 lung lesions LOV% and Mass can more objectively and accurately clinically
classify COVID-19 patients, observe disease progression, and diagnose critically ill patients early.
Clinical intervention therapy has important implications.

Keyword: Novel Coronavirus; Pneumonia; Quantitative CT; Computer Aided Diagnosis

AT IRIEE (2019-new coronal virus,2019-nCoV) 2 — BB M A FRKS, %
BRI RASHMNHA B EMMA (corona virus disease 2019, COVID-19)f £ IkiTiE
BB, SAMITREBESAEEXMEIRFS (severe acute respiratory syndrome
related coronavirus, SARSr-CoV)MHARIFIRESIEEXERAS (Middle east
respiratory syndrome coronavirus, MERSr-CoV)#8f8, 2019-nCoVal5|AH. =
P FRERFER"", RETFHERISURCOVID-192F 5IRRITE I EXE
22—, EEPBITEE LR T SENERIFATINHSALTE,
EUF “BRAE BEXRT, BTRNAEREZRE", FENFS. BENTEARE
BENE. RRNUREFNARMBMRETL Y, COVID-19MIEFRA BT ELR
FRIsHERTHEENER, mAERMNZENZHECOVID-19MITdRARREEESX
ERMMIER " STENBBIS I N IERREEMEMARNIELR, BASF
AEEMY, XMELIMEERARE ZNA T ZMmEREBAIRR TG, <A,
XREY K. fRE. METE, B, sMRMRBAETEREZINEECTAE
P COVID-19BEMEPFLEAERMRENRE, NIGKREENEENTEEER.

1 BREAZ*

1.1 —fR/E HImEmERREEMATREAAZHRBEERNMEEEZRASHE,
B RE, HIN2020F18 E38HIZHICOVID-198E2201, FRIEEERNREEH
B & AR AL F 3 MR E A ER A S AR, HEFBILEKRITRESE.

1.2 BEIFEESHE RA64BECTIE(Siemens Medical Solutions, Forchheim,
Germany), BEEUMEML, FRREKXRFFHBRSAETHESHE. AESHBUT: &
MESAEEO.75mm, HEKEEL0, EEEELOMmm, BE1.0mm, FekhyE0.5s, &
B[E120 kVp, BEA60 mA , FEME512X512, RECEBMKMBAKEEREAN
O, BGEEXARERINERE L,

1.3 ERCTHOMSBERE RBITBEIEEDHFA (Digital Lung, DEXIN, China)3t
iR NAIRMZERTENE, Baio NI ENELIRR: (1)B3 ATEEE
FENEERETAE; Q)FREXESE: BEFIDXIEEKEZNFEERELIEES
A NIRRT XIR D EIFNRE, Q) RAZE/ AR EI A EERESMME#HTHE,
FMEAR 2AERPHEE SESMMEFRTRID; (4)9 2SR NERNEE#TT
EE2ITN, RTER L 2ETRNE D (LOVY%)E X R (FRE S A 50/ 5 14F7) /100,

(55—1FE] e, &,
(ERfEE] T, &,

28 -

EFmt, TERRARA: YRERRBAREIEIRIIERGHAR. BRAFSHBMRITIEREGHAZE. E-mail: 345717558@qqg.com
BIEIR, FBMRAME: BEREF, E-mail: yunan0512@sina.com



MassERETREFHRBAMNFETAREGEE, RBHFTAER
X (WY ZE+1000)] / 10002 EB L. BNOTTES
Bapi#tiT, FIYBIEISmin.
FrECTEGDIERAMZ EE15FEL ERIBRARIZHER
MBS RELEEZ, NE23TEX, BIFhoEHERIT
BEEE; NBFRAEN, METTIER—BERE, ZRE
LRENBSENE, BT TGEEECTHEINERM,
1.4 BERSE RERTRESERBRISTARRTETR) 5
FrE#Id #TIRR DB, BE: IRKERRE, EEBFTLHEHM
RRW|, LB REHFEEMEIEER, REBCTHIMA
BT, FR: FAFEUTEA—FHAAER (1) FIRNES
DEZ30K; 2)BERSTORIBME<IZ%; (3)sfkimES
[£(Pa02)/Mk & 5%k (Fi02)<300mmHg,
1.5 SHEAE RASPSS 17.04H RETEIRHITHITE S
o BBNEREHRHITEECTNEESSE M AELE RN
tbo BRMESSHEAETFTHNSHERBAES T, B(x )X
™, RZM#HITMann Whitney UK3e, ZERUFPUH(R/IVE-&
KE) R AR UL ERE SRR, P<0.05HEREH
TEREX. ROCHES TN EZCTHXSHEX S COVID-19
&R 53 B R B9 BE S0

24 R

2.1 WRERAHE 226 BEH R RAMLER. HRofIRFEERRE
(E2), 13fIZENEBE(E3), ERZEFRREBEEKX(64
Pvs45%), HRBEMEBABE2HEMR]. RFIFREECTI
BEBNELRITFER. 2HEBAOFRTZHE, PHERN
EREVEERIMKRIFT.

CHINESE JOURNAL OF CT AND MRI, OCT. 2022, Vol.20, No.10 Total No.156

2.2 BBEAERR 20| BEVRCTREREHNAERIFTRN
EXLEBFHITFER(P=0.934), EBEEELOV%NTF0.05%
E5.67%2i8, EREENLOVISEERA(MS5%E36.68%).
EEAENERBRENTECTIERABEZEER(P<0.00): BF
LOV%(2.6 VS 23.1)Massf&(56.1vs 516.3)FimEAFR(96.6 VS
742.3), BERHREARANREBHELNRL, E£FIERCOVID-19E
ENRIELOV%FEN10.37%, MEREECOVID-19BENR
EREREN160.1(H4& TERYN1.000, FEEL00%, [FF
1100%)o

R BERAERREAOPRRARRESRER

28 [y Skt PE

E@ERBEN=13) FEREH(=9)
Fie 45+12 64*11 0.01*
EIREtE(X) 52+19 6.0+1.2 0.43
HERITEL 5929 6.9+3.4 0.64
asllcy el b 5 ¢ 4431 5.9+3.9 0.48
BRI 1.1+0.3 0.7+0.3 0.09
D2R 1K 0.6+0.5 0.4%0.1 0.50
LOV% 26123 23.1+10.3 <0.00"
Massf& 56.1£39.5 516.31£250.1 <0.00°
FHEE -468.2£119.2 -400.3£95.1 0.27
AR 96.6+66.8 742.31+380.6 <0.00°
7D P<0.05

o

El TECTAERR: RHEEREITECIONE, WEARTONERIFE, KOMEAT T8 B BELSHETE, =
GEGER2ERE. AEARBER, BENWTER, CEASERE,

+ 29



hECTHIMRIZRE  20224E108 5520% $ 108 S 5515658

o

) o

B2 B, S1%, EACOVID-198%F, 2d)E T EERE N AR 1316ML, LOV: 30.85%, F34%)F: -452. 0Hu, Mass

. 841.2, F{RAL:

4268ML. W3 FiE, 42%, L@EECOVID-198 %, fElEEELERN: KH:

97.9ML, LOV:

1.83%, ¥ 552, 2Hu, Massfd: 55.03, JfifRA%: S5347ML.

33

ARARFBERCTAEEMNECOVID-19BEEERFHE
SREPFLERNRENSE, SRETZRNSE58EME
HY(GHEECTIHE, AEHRSRESRIA), BIET
— S DIEIER SR, BAEBERIFEEESEN, RETS
C(TEHH B EENSHEEFTTE. TENRENRT, X
IS BRI TS & B R TSR R R 2 B R KIRE,

RREM, TECTAIAERIEMNCOVID-19—FE NiE ERIH 5
o EECTBH5COVID-19MIEFE S A= SRR EEERE",
COVID-19MEBZINZHMERETHENEERE, T2
CTHEMS B Eh D EIH BIREVE T, BETFIRRE MBI AR
HIMTER R B. A0 T AT E 34 B HA 13 $/ BT COVID-19
EEHBREE—ERMM. FTRE RN RBFEEZ AN (&
0), ENET AR EENRE., MERFELRITEHHL
THEBENIES, B5RETEMUNARRBSEE—8", %
TEERETELRER, BENS, BERRELEIHHL
FRALRERESE, HZHIEE. STHNED,

ARRPERNEECTONE—M3DITENER, AIUEH
SEFRY AR, TR, NHNENREERBREY., 8
FABEFREM Y, TECTAEES, 1BEEBIRE, Wi
EATLUERIHTS ), BEAEDERHRIBERME,

LR, EECTAIUEME KM COVID- 198 & # 17 i
MEMHATARRENNE, XHIEERDE., EHEEERATTE
TNEBEERTEN,

2EH

[1]Li Q,Guan X,Wu P,et al.Barly transmission dynamics in Wuhan, China, of
novel coronavirus—infected pneumonial[J].N Engl J Med, 2020.

[2]Rothe C,Schunk M, Sothmann P,et al.Transmission of 2019-nCoV infection
from an asymptomatic contact in Germany[J].N Engl J Med, 2020.

[3]Huang C,Wang Y,Li X,et al.Clinical features of patients infected with
2019 novel coronavirus in Wuhan, China[J].Lancet, 2020.

[4]Chan J F,Yuan S,Kok K H,et al.A familial cluster of pneumonia
associated with the 2019 novel coronavirus indicating person—to—person
transmission:a study of a family cluster[J]. Lancet, 2020.

[5]Huang C,Wang Y,Li X,et al.Clinical features of patients infected with
2019 novel coronavirus in Wuhan, China.The Lancet,Online ahead of print,
January, 2020.

[6]Li Q,Guan X,Wu P,et al.Barly transmission dynamics in Wuhan, China,

30 -

of novel coronavirus—infected pneumonia.The New England journal of
medicine,Online ahead of print, January, 2020

[71Zhu N, Zhang D,Wang W,et al.China Novel Coronavirus I,Research T A Novel
Coronavirus from Patients with Pneumonia in China, 2019. The New England
journal of medicine vol. 382, no. 8, pp. 727-733, Feb. 2020.

[81Pan Y, Guan H,Zhou S,et al.Initial CT findings and temporal changes in
patients with the novel coronavirus pneumonia (2019-nCoV):a study of
63 patients in Wuhan, China.European radiology,Online ahead of print,
Feb, 2020.

O EFLBAF2 & FEARE S ORI F DU FREFRBRAFDE
EREHEEN GE—O [T/0L]. et 22 3, 2020, 54 (2020-02-08) .

[10]Kanne J P.Chest CT Findings in 2019 Novel Coronavirus(2019-nCoV)
Infections from Wuhan,China:Key Points for the Radiologist.Radiology,
vol.295,n0 1, pp. 16-17, Apr 2020.

[11]Heshui Shi X H,Nanchuan Jiang, Yukun Cao,et al.Radiological findings
from 81 patients with COVID-19 pneumonia in Wuhan, China:a descriptive
study. The Lancet Infectious Diseases, vol 20,no0 4, pp.425-434, Apr 2020.

[12]Pan F,Ye T,Sun P,et al.Time Course of Lung Changes On Chest CT
During Recovery From 2019 Novel Coronavirus(COVID-19)Pneumonia.
Radiology,Online ahead of print, Feb, 2020.

[13]Adam Bernheim, Xueyan Mei,Mingqian Huang.Chest CT findings in
coronavirus disease-19 (COVID-19): relationship to duration of infection.
radiology.Online ahead of print, Feb, 2020.

[14]Diagnosis and treatment of new coronavirus pneumonia (Trial Edition
7).0ffice of the National Health Council Office of the National
Administration of Chinese Medicine.20200303.

[15]1Guang W J,Ni Z Y,Hu Y,et al.China medical treatment expert group for C.
Clinical characteristics of coronavirus disease 2019 in China.The New
England journal of medicine 2020.0nline ahead of print,Feb, 2020.

[16]Kim H,Park C M,Woo S,et al.Pure and part-solid pulmonary ground-glass
nodules: measurement variability of volume and mass in nodules with a
solid portion less than or equal to 5 mm.Radiology,vol 269,no 2, pp585—
593. Nov, 2013,

[17]1Pu I, Fuhrman C,Good W F.A differential geometric approach to automated
segmentation of human airway tree. IEEE Trans Med Imaging vol 30,No 2,
pp. 266-278, Feb 2011.

[18]Pu J,Roos J,Yi CA.Adaptive border marching algorithm: automatic lung
segmentation on chest CT images.Comput Med Imaging Graph vol 32,No 6,
pp. 452-462, Sep 2008.

[19]1Pu J,Leader J K,Zheng B.A computational geometry approach to automated
pulmonary fissure segmentation in CT examinations. IEEE Tran Med
Imaging, vo 128,No 5,pp 710-719,May 2009.

[20]Pu J,Zheng B,Leader J K,et al.Pulmonary lobe segmentation in CT
examinations using implicit surface fitting. IEEE TransMed Imaging, vol
28,No, 12,pp 1986-1996,Dec 2009.

(WS BHA: 2020-12-06)
(Rxt4giE: It 18)



