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Visceral pleura

Fig. 2 The tumor-pleural connection types were presented as pleu-

ral indentation (A), and pleural attachment (B)

Fig. 3 Operating findings of color change and indentation
a : Color change without indentation
b : Indentation without color change
¢ : Color change and indentation
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Table 1 Clinical Findings

Factor Description Total pl- pl+ p value

125 88 37

Age <70 63 44 19 0.890
=70 62 44 18

Gender Male 77 48 29 0.012
Female 48 40 8

Smoking history never 41 34 7 0.032
ex/current 84 54 30

CEA (ng/ml) =50 109 78 31 0.459
=51 16 10 6

Location left 80 55 25 0.590
right 45 33 12

upper 71 51 20 0.597
middle 9 5 4
lower 45 32 13

Histology adenocarcinoma 96 69 27 0.511
others 29 19 10
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Table 2a CT Image Findings

Factor Description Total pl- pl+ p value
125 88 37
Tumor solid 98 62 36 0.001
others 27 2 1
Dmax (mm) <20 67 46 21 0.646
>20, =30 53 42 16
Interface (mm) <50 57 52 5 0.000
>5.0 68 36 32
Pertaining pleura (A) 59 50 9 0.001
(B) 66 38 28
Interface/Dmax (%) <40 67 47 20 0.947
>40 58 41 17
*Dmax: maximum tumor diameter
*Interface: interface between tumor and the pleura
*(A): pleural indentation
*(B): pleural attachment
Table 2b CT Image Findings of Tumor = 20 mm
Factor Description Total pl- pl+ p value
67 46 21
Tumor solid 52 32 20 0.019
others 15 14 1
Interface (mm) <50 28 25 3 0.002
>50 39 21 18
Pertaining pleura (A) 30 24 6 0.072
(B) 37 22 15
Interface/Dmax (%) <40 39 25 14 0.343
>40 28 21 7
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Table 3 Operating Findings

Factor Description Total pl- pl+ p value

Color change (-) 55 47 8 0.001
(+) 70 41 29

Indentation (-) 25 24 1 0.002
(+) 100 64 36

Color change, indentation (=), (=) 21 21 0 0.002
(+). (=) 34 26 8
(=), (+) 4 3
(+). (+) 66 38 28

Table 4 Relationship Between Pleural Invasion and Ly, V, and PLC

Ly - (%) + (%) Total p value
pl- 69(78.4) 19 (216) 88 0511
pl+ 27(73.0) 10 (27.0) 37

\ - (%) + (%) Total p value

pl- 46(52.3) 42 (47.7) 88 0.711

pl+ 18(486) 19 (514) 37

PLC -/ * (%) + (%) Total p value

pl- 85(96.6) 3 (34) 88 0.603

pl+ 35(94.6) 2 (54) 37
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ANALYSIS OF PREDICTIVE FACTORS TO EVALUATE PLEURAL INVASION IN
T1-SIZED PERIPHERAL LUNG CANCER: ASSOCIATION BETWEEN PLEURAL
INVASION EVALUATED BY CT FEATURES AND OPERATING FINDINGS AND
PATHOLOGICAL PLEURAL INVASION

Shoko HAYASHI, Akihiko KITAMI, Shinichi OHASHI,
Fumitoshi SANO, Kosuke SUZUKI, Shugo UEMATSU,
and Mitsutaka KADOKURA

Department of Surgery, Division of Chest Surgery, Showa University School of Medicine

Abstract —— Although diagnosing pleural invasion before and during surgery is important, its pre-
diction is difficult. We aimed to identify the predictive factors of pathological pleural invasion by examin-
ing preoperative computed tomography (CT) and operative findings. Surgery was performed in 303 pa-
tients with primary lung cancer between January 2013 and December 2015. Of these, 125 patients with
non-small cell lung cancer attached to the visceral pleura and with a tumor size of <3 cm were evaluat-
ed. We retrospectively compared the clinical factors, CT findings (e.g. presence of ground-glass attenua-
tion, mode of attachment to the pleura, length of attachment, and maximum tumor diameter), and intra-
operative findings (including color change and indentation) and divided the patients into two groups
based on the presence (n=88) or absence (n=237) of visceral pleural invasion. Male sex and smoking
were more common predictive factors in patients with pleural invasion than in those without pleural in-
vasion. Solid tumors and tumors with interface length (between tumor and pleura) of <5 mm were more
likely to show pleural indentation on CT. Approximately 15% of tumors with only pleural indentations
were positive for pleural invasion. Color change and pleural indentation, observed during surgery, were
revealed to be predictive factors of pleural invasion, with a sensitivity of 56.8%, specificity of 75.7%, posi-
tive predictive value of 42.4%, negative predictive value of 84.7%, and accuracy of 62.4%. Tumors with
pleural indentation need to be carefully examined, even if the tumor size is small, because such tumors
have an increased possibility of pleural invasion. Color change and pleural indentation, observed during
surgery, can be predictive factors of pleural invasion.

Key words: lung cancer, pleural invasion, CT finings, intraoperative findings
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