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CT imaging of coronavirus disease 2019 (COVID-19): from the

qualitative to quantitative
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The coronavirus disease 2019 (COVID-19) from Wubhan,
China has become a global challenge since the late
December 2019 (1-3). The clinical characteristics of
patients infected with severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) have been defined in recent
studies (4-6). In addition, CT imaging characteristics
have been described as an important diagnostic tool of
COVID-19 (7-9). On February 4, 2020, National Health
Commission of the People’s Republic of China released the
5th edition of “Diagnosis and management plan of novel
coronavirus pneumonia”, and highlighted the role of CT
imaging in Hubei Province to promote the early detection
and early isolation.

We report a 30-year-old man presented to the
hospital with a 3-day history of fever and cough of
unknown cause. He indicated that he had a travel
history of Wuhan, China [a potential origin of SARS-
CoV-2 (1,2)]. Real-time fluorescence polymerase-chain-
reaction of his respiratory specimens was positive for
SARS-CoV-2 nucleic acid. At admission, unenhanced
chest CT showed patchy ground-glass opacity and a few
subpleural consolidations in his left lower lobe (Figure 14).
After receiving 2 days of supportive treatment, he
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was clinically worse and repeat chest CT showed that
pneumonia progressed with distribution in bilateral
lower lobes, predominantly manifesting as consolidation
(Figure 1A4). Therefore, therapeutic strategy was adjusted
with additional treatment including interferon and
antibiotic. The patient showed a good response and
recovered well. Chest CT at the follow-up after 7 and
11 days showed that the pneumonia absorbed gradually
(Figure 1A4). During the hospitalization, radiologists
provided dynamic and visible information of pulmonary
lesions with three-dimensional volume-rendered
reconstruction (Figure 1B). On the basis of intelligent
image technology, radiologists could help the physician to
monitor the progression and regression of disease using
quantitative imaging information including the lesion
percentage (Figure 1C) and the CT mean density values
(Figure 1D) in each lung lobe. After his respiratory samples
checked twice to confirm the negative of SARS-CoV-2
nucleic acid, the patient was discharged home.

In conclusion, CT imaging could play more important
role on the basis of intelligent technology in managing
patients of COVID-19 from diagnosis to monitoring, and
from the qualitative to quantitative.

Ann Transl Med 2020;8(5):256 | http://dx.doi.org/10.21037/atm.2020.02.91


https://crossmark.crossref.org/dialog/?doi=10.21037/atm.2020.02.91

Qi et al. Quantitative CT imaging of COVID-19

Page 2 of 3

"uoneuIuIexd 17) JO
surm Je 98eausdrad worsa] oy Jo aFueyd Te[rurs e smoys aqoy Suny yoea ur sonfea Arsuap ueawr 17) oy T, () "dn-mo[[oy 1€ shep [ pue / paureiqo saSewr 17 Summofoy oy
ur JudwA0IduIT PayIRUI SIIBDIPUI PUE ‘UBDS 7) PU0IAS A Ur uoissarford snomqo smoys aqof Suny yoes ur oeausdrad uorsa] oy T, (D) 'suorsa] Areuournd jo uorssaidar pue
u01552.1501d 9[qISIA 9T} SMOYS UONINNSUOIAI PIIIPUII-IUWN[OA [RUOTSUIWIP-22.Y T, () *A[[enpeis paqiosqe eruournaud oy moys dn-mo[[oy 103je sAep [ pue / paureqo soSeur
‘uoneprosuod se gunsojruewr Apueurwopald ‘s9qo] Tomo[ [INEB[Iq UT UONNINSIP PIM passardold eruowmaud oy smoys dn-mofjoj 103je sdep 7 paurerqo o3ew] ‘UOISSIUWIPE UO

9O 19MO] 3J9] 9 Ul suoneprjosuod [emnd[dqns mdj e pue Aoedo sse[d-punoid Ayored smoys 1) 39y (V) “(6T-AIAOD) 6107 2SBISIP SOIABUOI0D Jo Furdewt 17 T 2InSrf

sues 10 Jo seleq sueos 10 4o seleq sueos 10 Jo seleq sueos 19 jo seleq sues 10 Jo seleq
ez 62k vl 22k ze 621 VL e ze 621 VL @ ze 621 vZL 2l ez 621 vl 22k
002~ 002~ 009~ 002~ 00~
059~ -
059 055~ 059~ 059~
009~
- 009~ 00— 009~ 009~
056 9
005 0Sb— 055- *~— 08~ 3
005~ H
05— [ 005~ 00s- 2
05t 5
oo 0g€ 05t o
- i
0se 00t
- 00e- 00t -
00g- 0se 0ot
onjen UBW 1) —@= 05z~ anjen ueew | —@= 00g- enfen UBaW 1) = o052~ anjen UBBW 1) =@ o0se- anjen uesw 10 =@= oge-
Bun| JoMo] o] Ul SUOISS) JO aNfeA Uesl 10 un| eddn e Ul SUOIS®] JO BNjeA UBBW 1O Bun) Jomo] 1BiY U SUOIS8] JO enjen Uesll 10 BUn| SIpPpIW JUBIY U SUOISS] JO enjen Uesw 1O Bun| Jeddn 14BiY Ul SUOIS®] JO BN[EA UBBW 10 D
sueos 10 Jo seleq sueos 10 Jo seleq sueds 10 4o seleq sueos 19 jo seleq sueos 10 Jo seleq
22 621 vZL 22l 22 621 vl 2z 22 621 vZL 2z [xd 621 vZL 2zl fxd 621 vgl gL
0 0
. 00 00
[
oL L o 1o
2 3 b v vo @ N
3 z 3 3 E 20 g
- o o :
o g 5 e0 &
o8 e 8 e 8 80§ k3
2 2 = 3 o 3
& F € 2 or 2 vo 2
= (o o F & IS
0z v c c c
I3 3 2 L 3 50 g
« 3 S (- S S
2 s @ Vi 2
voE £ I w ] 2
92z & £ c CE o £
= 9L -
82
(BIN[oA BOI/BWN|OA LOISB) BBEIIBRIY =@ (UIN|OA 8GO|/LINIOA UOISB]) OBEIUBDIEY =B (uINjOA 8OY/BLINION UOISE]) BBEIUBOIEY == (ouinjon aqoy/ewnion orse) obeiusoied —gm | © - (ownion eqoyewNon Loise)) sberUsoIed == b 80
og L 8L 0z
Bun| Jamo] 48 Ul SUOISS) Jo sBejusded Bun| Jsddn 1je7 Ul SUOISe) JO eBEjUBDIeY Bun| Jamo] 1UBly Ui SUOISa) JO sbejusased 5un) e|pPILU JUDIL Ul SUOISB] Jo sbejuadiod Bun| oddn 14BIY U SUOISa] Jo sbejusdied

v

psbefosg —MmMmMm ———— — — — — — — — ————————————————————— uoISSIWpY

0202 ‘z Aenige4 0202 ‘vz Arenuer ¢ ‘g fenuep

Ann Transl Med 2020;8(5):256 | http://dx.doi.org/10.21037/atm.2020.02.91

© Annals of Translational Medicine. All rights reserved.



Annals of Translational Medicine, Vol 8, No 5 March 2020

Acknowledgments

Funding: Supported by Gansu Provincial COVID-19
Science and Technology Major Project, China.

Footnote

Conflicts of Interest: The authors have no conflicts of interest
to declare.

Ethical Statement: The authors are accountable for all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article
distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with
the strict proviso that no changes or edits are made and the
original work is properly cited (including links to both the
formal publication through the relevant DOI and the license).
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Mattiuzzi C, Lippi G. Which lessons shall we learn from

Cite this article as: Qi X, Lei J, Yu Q, Xi Y, Wang Y, Ju S. CT
imaging of coronavirus disease 2019 (COVID-19): from the
qualitative to quantitative. Ann Transl Med 2020;8(5):256. doi:
10.21037/atm.2020.02.91

© Annals of Translational Medicine. All rights reserved.

Page 3 of 3

the 2019 novel coronavirus outbreak? Ann Transl Med
2020;8:48.

Zhu N, Zhang D, Wang W, et al. A Novel Coronavirus
from Patients with Pneumonia in China, 2019. N Engl J
Med 2020;382:727-33.

Li Q, Guan X, Wu P, et al. Early Transmission Dynamics
in Wuhan, China, of Novel Coronavirus-Infected
Pneumonia. N Engl ] Med 2020. [Epub ahead of print].
Wang D, Hu B, Hu C, et al. Clinical Characteristics of
138 Hospitalized Patients With 2019 Novel Coronavirus-
Infected Pneumonia in Wuhan, China. JAMA 2020. [Epub
ahead of print].

Chen N, Zhou M, Dong X, et al. Epidemiological

and clinical characteristics of 99 cases of 2019 novel
coronavirus pneumonia in Wuhan, China: a descriptive
study. Lancet 2020;395:507-13.

Huang C, Wang Y, Li X, et al. Clinical features of patients
infected with 2019 novel coronavirus in Wuhan, China.
Lancet 2020;395:497-506.

Lei], Li], Li X, et al. CT Imaging of the 2019 Novel
Coronavirus (2019-nCoV) Pneumonia. Radiology 2020.
[Epub ahead of print].

Chung M, Bernheim A, Mei X, et al. CT Imaging Features
0f 2019 Novel Coronavirus (2019-nCoV). Radiology 2020.
[Epub ahead of print].

Xie X, Zhong Z, Zhao W, et al. Chest CT for Typical
2019-nCoV Pneumonia: Relationship to Negative RT-
PCR Testing. Radiology 2020. [Epub ahead of print].

Ann Transl Med 2020;8(5):256 | http://dx.doi.org/10.21037/atm.2020.02.91



