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Table 1 The lesion volume and proportion of the whole lung and each
lung lobe in groups A and B

4157 Bt
Fibr
A (n=450) B4 (n=27) VA P
AWl AR T/ % 2.43 (0.45~7.43) 40. 45 (33. 47~46. 60) 75. 868 <0.001
Al kAR 87.12 (17.73~262. 20) 1239.21 (841.54~1395.12) 72. 842 <0.001
A R AR RS L/ % 0.50 (0~3.00) 35. 70 (20. 84~50. 32) 69. 027 <0.001
A il o A AR 4.56 (0~24.22) 225. 10 (120. 17~317. 48) 64.978 <0.001
A il R AR R L/ % 0.53 (0~4. 45) 34.73 (20.29~51.61) 64. 665 <0.001
A P g AL AR AR 1.87 (0~12.77) 101. 87 (54. 41~153. 72) 62. 733 <0.001
A TR AL AR T/ %6 3.32 (0. 42~14. 45) 57. 96 (38. 89~63. 36) 67. 346 <0.001
A iR AR AR 28. 11 (3. 75~86. 83) 292. 99 (219. 19~430. 41) 62. 544 <0.001
el B AR L % 0.25 (0~2.49) 36. 66 (19. 28~53. 40) 72.725 <0.001
i b AL AR R 2.46 (0~22.60) 217.79 (128. 16~347.07) 70. 645 <0.001
eI A AR b E /%6 2. 08 (0. 20~12.09) 54. 76 (37. 02~64. 50) 57.120 <0.001
iR R AR 15.62 (1. 64~73.52) 283. 51 (168. 11~329. 39) 53.018 <0.001

K2 AN B ALk P e A% B B AR R EE

Table 2 Lesion densities and volume proportion of each density in groups A and B

415 EWRie o
R (HU) Kb E
A4l B4l VA P
-570~-470 {4 12.15 (2. 46~35. 315) 141. 75 (101. 24~197. 83) 70.193 <0.001
-570~-470 RS LL/ % 13.89 (11.38~16.24) 13.18 (11.11~15.10) 0. 662 0.416
—470~-370 A& 9.79 (1.91~28.07) 144. 65 (113. 14~181. 30) 73.162 <0.001
-470~-370 FRFA L/ % 11. 07 (8. 58~13. 55) 12. 58 (10. 80~15. 05) 8.352 0.004
-370~-270 AR 7.42 (1.37~21.21) 125. 49 (100. 26~174. 70) 73. 630 <0.001
-370~-270 PR L/ % 8.48 (6.12~10.93) 12. 52 (9. 88~15. 32) 22. 392 <0.001
-270~-170 AR 5.28 (1.03~15.84) 107. 73 (84. 18~174. 06) 72. 647 <0.001
—270~-170 FRRL 5 L/ % 6.27 (4.32~8.95) 10. 10 (8. 18~14. 70) 22.871 <0.001
~170~-70 #HH 3.76 (0. 72~12. 42) 88.10 (55. 36~146. 54) 68. 923 <0.001
—170~-70 A A L/ % 4,75 (2. 76~17.27) 7.69 (6. 34~11.04) 17. 093 <0.001
~70~30 AR 2.33 (0. 44~9.57) 62. 38 (29. 04~83. 22) 63. 385 <0.001
~70~30 AR L/ % 3.22 (1.49~5.77) 5.25 (3.41~6.60) 9.336 0. 002
30~70 AR 0. 47 (0. 05~2. 08) 10. 84 (5. 74~18.90) 57.192 <0.001
30~T70 AR A EL/ % 0. 60 (0. 18~1.50) 1.27 (0.60~1.63) 5. 928 0.015
HAth 39. 63 (8.42~110.95) 307. 92 (250. 60~534. 06) 57. 426 <0.001
HAth 1/ % 47.91 (35. 69~59. 69) 36. 02 (23. 45~42. 65) 16. 879 <0.001
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Fig.5 COVID-19 medium type that was not converted to a severe case
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Abstract: Objective: To analyze the differences of chest computed tomography (CT) inflammatory lesions in patients with
coronavirus disease 2019 (COVID-19), which were quantitatively measured based on deep learning, to warn the occurrence of
severe cases and improve the understanding of the prognosis of COVID-19. Methods: The chest CT scans of 477 local patients
with COVID-19 diagnosed for the first time at Inner Mongolia Autonomous Region People's Hospital were retrospectively
analyzed. A total of 276 men and 201 women were divided into group A (not serious) and group B (serious) based on whether
their diseases turned serious (severe/critical). Comparison was made between the two groups on the basic CT signs, such as
lesion distribution, involved lobe side, number, differences in lesion volume, volume proportion, and density based on deep
learning. Results: All 477 patients with COVID-19 had epidemiological history, and no statistical difference was noted in age
and gender between the two groups. The volume and proportion of the lesions in the whole lung and each lobe of the lung in
group B were higher than those in group A. The lesions in group A were mainly in the lower lobe of the right lung, accounting
for 3.32% more than that in other lobes. The lower lobe of the left lung was the next, accounting for 2.08%. The volume of
lesions in the upper lobe of the left lung was lower than that in other lobes, accounting for only 0.25%. No lesions were noted
in the upper lobe of the right lung, middle lobe of the right lung, and upper lobe of the left lung in part of group A. In group B,
the lesions were distributed in both lungs and in each lung lobe. The lower lobes of the right lung and left lung were
predominant, accounting for 57.86% and 54.76%, respectively. The volume of the middle lobe of the right lung was 34.73%
compared with the other lobes. The main lesions in each group were ground-glass density shadows, and the main lesions in
group A were —570~—470 HU density, accounting for 13.89%, followed by —470~-370 HU, accounting for 11.07%. Only
3.22% and 4.75% of solid lesions with densities of 30~70 HU and —70~30 HU were found. Most of the lesions in group B
were ground-glass density shadows, and the focal densities were mainly —570~-470 HU, —470~-370 HU, and
—370~-270 HU, accounting for 13.18%, 12.58%, and 12.52%, respectively. No statistical difference was noted between the
proportion of lesions with a density of —570~—470 HU and that of group A; however, the volume and proportion of other
lesions with different densities were higher than those of group A, showing a trend that the higher the density of the lesions, the
higher the proportion of group B was compared with group A. Conclusion: Larger infection volume, more lesion solid
components, and multiple CT signs often indicate more severe lung inflammation, which easily progresses to severe disease.
Quantitative measurement of chest CT based on deep learning is helpful for the prognosis assessment of COVID-19 and the
early warning of severe outcome.

Keywords: deep learning; tomography; X-ray computed; coronavirus disease 2019
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