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Electromagnétic Radiation
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Radiographic
projections
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Computed Tomography
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measured
projections

measured
projections

a | b | pmmm) atb| p01=ath X | x | o | 2x | p11=2x
¢ | d | o) c+d p02=ctd X | x | oo | 2x |p12=2x
x = (atb+c+d)/4 l l c11=(p01-p11)/2
atcbtd 2X| 2X|  ¢12=(p02-p12)/2
p[]3=a+c p13=2x C13=(p“3'p13)f2
p04=b+d p14=2x c14=(p04-p14)/2
a |b | mmmm) atb| p0izatb | X | X mm) | 2x | p11=2x
¢ | d | ) (c+d p02=c+d x | x | oo | 2x |p12=2x
X = (atb+c+d)/4 c11=p01/p11
a+cb+d‘ 2X% | 2X c12=p02/p12
p[]:] =a+c p1 J=2x c13= p“3fp13
p04=b+d p14=2x c¢14=p04/p14

first estimate
and Its
projections

correction
factors
(differences
between
projections)

first estimate
and its
projections

correction
factors
(quotients
between
projections)



first iteration

(additive
corrections)

first iteration

(multiplicat.
corrections)

X+ (x+ o,

c11c12 - p21 c21c22 - p31

X+ X+ F

c13¢c14| EE) |22 $23c24 EE) p32

l l c21={p01-p21)i2 l l c31={p01-p31)/2

|P23 p24 c22=(p02-p22)i2 ‘P33 p34 ¢32=(p02-p32)/2
c23=(p03-p23)/2 ¢33=(p03-p33)/2
c24=(p04-p24)i2 c34=(p04-p34)i2

X% |X=» L

c11c12 - p21 c21c22? - p31

¥z (X P

c13c1s) EEE) p22 $23524| EE) P32

ll c21=p01/p21 ll c31=p01/p31

‘p23 P24)  ¢22=p02/p22 ‘P33 P34 ¢32=p02/p32

c23=p03/p23
c24=p04/p24

c33=p03/p33
c34 = p04/p34

second
iteration

(additive
corrections)

second
iteration
(multiplicat.
corrections)
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P [Cochran's Mumber of

95% Cl Q test) ? studies
GG0s 0.78 (0.64, 0.89) .00 96.35 13
Consolidation 0.34 (0.21, 0.48) .00 F4.98 11
Pleural effusion 0.03 (0,00, 0.07) .00 7775 9
Air bronchogram 0.25 (001, D.64) .00 @255 3
Lymphadenopathy 0.01 (.00, 0D.03) .38 552 &
Nodule 027 (002, 0.65) .00 $7.00 3
Crazy-paving pattern 0.24 (0.15, 0.34) .00 7217 &
Interlobular septal 051 (0.2, 0.748) .00 B9.78 4
thickening
Bronchial wall thickening 0.13 (.04, 0.26) .00 B4.93 4
Reticulation 019 (002, 0.46) .00 F6.04 4
Subpleural bands 058 (012, 0.97) .00 P8.346 3
Traction bromchiectasis 0.31 (.12, 0.55) .00 7441 4
Vascular enlargement 0.79 (0.74, 0.84) 16 44 84 3
Right upper lobe 049 (016, 0.83) .00 #5.18 3
Right middle lobe 047 (0.23,0.72) .00 7059 3
Right lower lobe 0.80 (0.74, 0.846) .00 B8.92 3
Left upper lobe 0.61 (022, 0.93) 00 F6.15 3
Left lower lobe 0.81 (0.53, 0.98) .00 Y279 3
Unilateral pneumonia 022 (012,033 00 8083 &
Peripheral 0.91 (067, 0.94) .02 7047 4
Central 0.05 (0.00, 0.24) .00 9479 3
1 lobe imvolved 026 (007, 0.52) .00 9067 3
2 lobes imvobhed 021 (0.01, 0.54) .00 9451 3
Owver 2 lobes involved 057 (0.23, 0.87) .00 F4E88 3

Meta-analysis of chestCTfeatures of patients withCOVID-19
pneumonia. Ying Zheng, Ling Wang, Suqin BenJ Med Virol. 2020;1-9.



CT manifestations

Pooled transformed results (95 % CI)

Paoled proportion (95 % CI)#

Patterns of the lesion
GGO
Consolidation
GGO mixed consohdation
Aur bronchogram
Interlobular septal thickening
Crazy paving pattern
Bronchiectasis
Adjacent pleura thickening
Pleural effusion
Pericardial effusion
Lymphadenopathy
Lesion distribution
Bilateral Lung
Pernipheral
central
Lobe of lesion distribution
Right upper lobe
Right middle lobe
Right lower lobe
Left upper lobe
Left lower lobe
Bilateral upper lobes
Bilateral lower lobes
Number of Lobes invalved

1

]

L

lohes Invalved 23

2.3(1.97,2.62)
1.45(1.22, 1.68)
1.74 (1.54, 1.93)
1.5(0.87, 2.14)
1.54 (0.69, 2 38)
0.79 (0.52, 1.07)
0.47 (0.03, 0.91)
1.62 (0.81,2.42)
0.49 (0.37.0.6)
0.43 (0.29, 0.57)
0.37 (0.2, 0.53)

2.17 (1.89, 2.44)
2.14 (1.72,2.55)
0.67 (-:0.07,1.4)

1.88 (1.67, 2.1)
1.67(1.53,1.8)
2.41(2.22,2.6)
1.97 (1.75, 2.19)
2.25(2.12,2.39)
1.79 (1.6, 1.97)
1.88 (1.69, 2.07)

0.81 (0.52, 1.09)
0.75 (0.62, 0.87)
0.67(0.55,0.8)

0.94(0.76, 1.12)
1.36(1.24,1.49)
2(1.808,2.192)

83.31 (69.43, 93.35)
43.97 (32.82, 55.45)
58.42 (48.46, 67.58)
46.46 (17.76, 76.95)
48.46 (11.44, 86.19)
14.81 (6.61, 25.99)
542 (0.02, 19.31)
52.46 (15.53, 87.54)
5.88(3.38,8.73)
4.55 (2.09, 7.90)
3.38(1.00, 6.86)

78.2 (65.69, 88.19)
76.95 (57.43, 91.50)
10.81 (0.12, 41.50)

65.22 (54.95, 75.24)
54.95 (47.96, 61.36)
87.21 (80.23, 92.84)
69.43 (58.91, 79.02)
81.41 (76.1, 86.53)

60.87 (51.46, 69.43)
65.22 (55.95, 73.94)

15.53 (6.61, 26.88)
13.42 (931, 17.76)
10.81 (7.37, 15.16)
20.51 (13.76, 28.22)
39.54 (33.76, 45.96)
70.81 (61.75, 79.10)

Bao C, Liu X, Zhang H,
Li Y, Liu J, COVID-19
Computed
Tomography Findings:
A Systematic Review
and Meta-Analysis,
Journal of the
American College of
Radiology (2020), doi:
https://doi.org/10.101
6/j.jacr.2020.03.006



CT findings No.(%) of patients

GGOs and consolidation

Absence of both GGOs and consolidation 29(13)
GGOs(Round) 7(3.1)
GGOs(Patchy) 163(73.1)
Consolidation 71(31.8)
Presence of GGOs with consolidation 45(20.2)
Presence of GGOs without consolidation 123(55.2)
Presence of consolidation without GGOs 26(11.7)
Crazy paving 22(9.9)
Spider web sign 2(0.9)
Reversed halo sign 4(1.8)
Vascular dilation 7(3.1)
Pleural fluid 40(17.9)
Enlarged lymph node 0(0)
Traction bronchiectasis 5(2.2)
Sub pleural bands and architectural distortion 5(2.2)

N=223 patients



Affected

Unilateral lung

Bilateral lung

zone Affected lobe No.(%) of patients Affected lobe No.(%) of patients

Left upper lobe 1(0.4) Left upper lobe 145(65)

5 Left lower lobe 3(1.3) Left lower lobe 151(67.7)

,'qg:- Right upper lobe 1(0.4) Right upper lobe 137(61.4)

[}

= Right middle lobe 2(0.9) Right middle lobe 130(58.3)
Right lower lobe 2(0.9) Right lower lobe 149(66.8)
Left upper lobe 0(0) Left upper lobe 1(0.4)

_ Left lower lobe 0(0) Left lower lobe 0(0)

©

g Right upper lobe 0(0) Right upper lobe 1(0.4)
Right middle lobe 0(0) Right middle lobe 1(0.4)
Right lower lobe 0(0) Right lower lobe 1(0.4)

. Left upper lobe 0(0) Left upper lobe 15(6.7)

?; Left lower lobe 0(0) Left lower lobe 15(6.7)

>

-§ Right upper lobe 2(0.9) Right upper lobe 15(6.7)

% Right middle lobe 1(0.4) Right middle lobe 14(6.3)

- Right lower lobe 1(0.4) Right lower lobe 15(6.7)




