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[Abstract] Objective To compare and analyze the performances of contrast-enhanced ultrasonography in
the diagnosis of pleural-based pulmonary tuberculosis and lung cancer lesions, so as to provide basis for imaging
identification. Methods A total of 42 patients with pathologically confirmed pleural-based pulmonary tuberculosis
and 42 patients with pleural-based lung cancer admitted to Shanghai Pulmonary Hospital from Jun. 2017 to Feb. 2018
were retrospectively enrolled, and the images of conventional ultrasound and contrast-enhanced ultrasound of the largest
lesions in each patient were analyzed. The arrival time, enhancement pattern, enhancement intensity, uniformity, images
of necrosis, clearance speed and other characteristics by contrast-enhanced ultrasound were analyzed in the two groups.
Results The enhancement patterns of pulmonary tuberculosis and lung cancer were both mainly enhanced from the periphery
to the center, but the number of lesions with regular dendritic vascular enhancement in the pulmonary tuberculosis group
was significantly more than that in the lung cancer group (10 vs 1; ¥*=8.473, P=0.004). Low enhancement was more
common in pulmonary tuberculosis lesions (17 vs 6; x*=7.244, P=0.007), and high enhancement was more common

in lung cancer lesions (25 vs 6; x’=18.456, P<<0.001). Compared with the lung cancer group, the necrotic areas in the
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pulmonary tuberculosis group mostly showed a mesh-like appearance (13 vs 0; x°=15.380, P<<0.001) or regular large

patchy necrosis (11 vs 2; x°*=7.372, P=0.007). The necrotic areas in the lung cancer group were more irregular compared

with the pulmonary tuberculosis group (16 vs 2; 3°=13.859, P<<0.001). The proportion of patients with arrival time<<10 s

in the pulmonary tuberculosis group was significantly higher than that in the lung cancer group (21 vs 9; ¥*=7.467,

P=0.006), and the proportion of patients with the arrival time difference<<2.5 s compared with normal lung tissue in the

pulmonary tuberculosis group was significantly higher than that in the lung cancer group (42 vs 3; ¥’=65.227, P<<0.001).

Conclusion The arrival time difference, enhancement intensity and images of necrosis by contrast-enhanced ultrasound

in the pulmonary tuberculosis and lung cancer are significantly different, which can provide evidence for the differential

diagnosis of pulmonary tuberculosis and lung cancer.
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Fig1 Ultrasound scan of subpleural adherent lung lesions
A: Pulmonary consolidation of tuberculosis lesion; B: Lung cancer; C: Liquefied necrotic area in pulmonary tuberculosis lesion;

D: Liquefied necrotic area in lung cancer. Arrows point to anechoic liquefied necrotic area
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Tab1 General information and conventional ultrasound features of patients with pulmonary tuberculosis or lung cancer

N=42
Index Tuberculosis group Lung cancer group Statistic P value
Age (year), x*s 42.78£17.48 62.48£8.51 t=6.711 <<0.001
Gender (male/female) n/n 27/15 28/14 ¥'=0.053 0.818
Position (left/right) n/n 16/26 17/25 ¥ =0.050 0.823
Transverse diameter d/cm, x+s 4.671+0.82 423+1.47 t=1.681 0.097
Longitudinal diameter d/cm, x £ 5.43%1.35 4.18%+1.70 1=3.943 <0.001
Shape (class round/wedge) n/n 18/24 31/11 1 =8.278 0.004
Calcification n 0 ' =3.403 0.065
Necrosis 7 9 r=1371 0.242
Blood flow signal (nil/sparse/abundant) n/n/n 5/16/21 13/21/8 H=9.758 0.002
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Fig2 Enhancement pattern of periphery-to-center

A: The surrounding lung tissue begins to enhance (9 s); B: The lung lesion begins to enhance (10 s); C: The lung lesion has been completely
enhanced (22 s)
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Fig3 Enhancement pattern of partial-to-whole
A: The surrounding lung tissue begins to enhance (10 s); B: The lung lesion begins to enhance (14 s); C: The lung lesion has been

completely enhanced (17 s)
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Fig4 Regular dendritic vessel sign at early stage of enhancement

A: Pulmonary consolidation; B: Early stage of enhancement; C: Pattern diagram of vessels
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Tab 2 Contrast-enhanced ultrasound features of pulmonary tuberculosis and lung cancer

N=42,n
Index Tuberculosis group Lung cancer group Statistic P value

Enhancement pattern

Periphery-to-center 30 37 Y=3.614 0.057

Partial-to-whole 2 4 ¥'=0.179 0.672

Vessel sign 10 1 Y'=8.473 0.004
Uniformity (homogeneous/heterogeneous) 8/34 13/29 ¥'=1.587 0.208
Enhanced intensity

Low 17 6 '="7.244 0.007

Medium 19 11 ¥=3.319 0.069

High 6 25 ¥'=18.456 <0.001
Arrival time (<10 s/=10 s) 21/21 9/33 Y'=1.467 0.006
Arrival time difference (<<2.5 s/=2.5s) 40/2 3/39 ¥'=65.227 <0.001
Clearance speed

El,5,(<<0.5 PSI/=0.5 PSI) 21/21 31/11 ¥'=5.048 0.025

RCA 4, (nil/sparse/abundant) 8/19/15 13/19/10 H=2.544 0.111
Images of necrosis

No necrosis 10 18 ¥ =3.429 0.064

Small slice necrosis 15 6 ¥=5.143 0.023

Large patchy necrosis 17 18 ¥ =0.049 0.825

Sieved necrosis 13 0 ¥ =15.380 <<0.001

Regular necrotic area 11 2 Y=17.372 0.007

Irregular necrotic area 2 16 ' =13.859 <<0.001

El,,,: Enhanced intensity at 120 s; PSI: Peak signal intensity; RCA ,,: Residual contrast agent at 180 s
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Fig 5 Images of necrotic areas

A: Sieved necrosis; B: Large necrosis of regular shape; C: Large necrosis of irregular shape
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