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[ Abstract ] Background and objective Low dose computed tomography (LDCT) for lung cancer screening is

widely employed in China as a result of increasing cancer screening awareness. Although some pulmonary lesions detected by
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LDCT are cancerous, most of the pulmonary nodules are benign. It is important to make effective preoperative differentia-
tion of pulmonary lesions and to obviate the need for surgery in some patients with benign disease. Methods From January
1, 2017 to December 31, 2018, patients in our institution with surgical pathology confirmed benign pulmonary lesions in
which malignancy could not be excluded in preoperative assessment were enrolled in this study. Retrospective analysis of clini-
cal data was conducted. Results 297 cases were collected in this study. Prevalence of benign disease in patients underwent
resection for focal pulmonary lesions is 9.8% in our institution. In 197 patients (66.3%), pulmonary lesions were detected by
LDCT screening. A total of 323 assessable pulmonary lesions were detected by chest CT. The average diameter of pulmonary
lesions was (17.9£12.1) mm, and 91.0% of which were greater than or equal to 8 mm. Solid nodules accounted for 65.6% of
these lesions. Imaging characteristics suggesting malignancy were common, including spicule sign (71/323, 22.0%), lobula-
tion (94/323, 29.1%), pleural indentation (81/323, 25.1%), vascular convergence sign (130/323, 40.2%) and vacuole sign
(23/323, 7.1%). 292 patients (98.3%) underwent video-assisted thoracoscopic surgery (VATS). Pulmonary wedge resection
was performed in 232 cases (78.1%), segmental resection in 13 cases (4.4%) and lobotomy in 51 cases (17.2%). Surgical com-
plications occurred in 4 patients (1.3%). The most frequent findings on surgical pathology analysis were: infectious lesions in
98 cases (33.0%), inflammatory nodules in 96 cases (32.3%), and hamartoma in 64 cases (21.5%). Conclusion Solid nodules
accounted for most of these benign pulmonary lesions in which malignancy could not be excluded preoperatively, and imaging
characteristics suggesting malignancy were common. VATS is an important biopsy method to identify etiology and pathology
for lesions. The most frequent benign pulmonary diseases that are suspected to be malignant and underwent surgical resection
are: infectious lesions, inflammatory nodules and hamartoma.
[ Keywords ] Pulmonary benign lesions; Pulmonary nodule; Lung neoplasms; Lung cancer screening
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Tab 1 Clinical characteristics of the patients with benign
pulmonary lesions in which malignancy could not be excluded in
preoperative assessment

Variable Data
Age (yr) 53.4£12.0
Gender Male: Female 158:139
Smoking history 100 (33.7%)
Pasting medical history 163 (54.9%)
Respiratory diseases 8(2.69%)
Tuberculosis 8 (2.69%)
Hypertension 75(25.3%)
Diabetes 36 (12.1%)
Coronary heart disease 14 (4.7%)
Malignant tumor 23 (7.7%)
Autoimmune disease 10 (3.4%)
Family history of cancer 56 (18.8%)
Lung cancer 26 (8.7%)
Non-lung cancer 30 (10.1%)

Without family history of cancer 241 (81.1%)
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Tab 2 Chest CT features of surgical pathology confirmed benign
pulmonary lesions in which malignancy could not be excluded in

preoperative assessment

Variable

Data

Total number of evaluable nodules
Location
Right upper lobe
Right middle lobe
Right lower lobe
Left upper lobe
Left lower lobe
Peripheral type
Central type
Unknown
Diameter of pulmonary lesions (cm)
<8
8-20
21-30
>30
Attenuation
Solid nodule
Pure ground-glass nodule
Part-solid nodule
Unknown
Spicule sign
No
Yes
Unknown
Lobulation
No
Yes
Unknown
Pleural indentation
No
Yes
Unknown
Vascular convergence sign
No
Yes
Unknown
Vacuole sign
No
Yes
Unknown
Satellite lesions
No
Yes
Unknown
Peri-lesion effusion
No
Yes

Unknown

323

91 (28.2%)
39 (12.1%)
67 (20.7%)
70 (21.7%)
56 (17.3%)
241 (74.6%)
17 (5.3%)
65 (20.1%)

29 (9.0%)
205 (63.5%)
57 (17.6%)
32(9.9%)

212 (65.6%)
46 (14.2%)
33 (10.2%)
32(9.9%)

117 (36.2%)
71(22.0%)
135 (41.8%)

109 (33.7%)
94 (29.1%)
120 (35.2%)

147 (45.5%)
81(25.1%)
95 (29.4%)

94 (29.1%)
130 (40.2%)
99 (30.7%)

180 (55.7%)
23 (7.1%)
120 (37.2%)

177 (54.8%)
25 (7.7%)
121 (37.5%)

246 (76.2%)
2(0.6%)
75 (23.2%)

CT: computed tomography.
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Fig 1 Chest CT imaging findings of benign pulmonary lesions in which malignancy could not be excluded in preoperative assessment. A,
B: Pulmonary solid nodule in the right upper lobe accompanied by vacuole sign, spicule sign and pleural indentation. Surgical pathology
showed epithelioid granuloma accompanied by necrosis, with high probability of tuberculosis; C, D: Pulmonary mass in the left upper
lobe accompanied by punctate calcification. Surgical pathology showed epithelioid granulomatous nodules with multinucleated giant
cells and a positive acid-fast staining, confirming the diagnosis of tuberculosis. The solid nodule (E) in the right upper lobe increased
after two years of follow-up (F), and surgical pathology suggested inflammatory nodule. The nodule in the right lower lobe (G) increased
after six months of follow-up (H), and surgical pathology showed epithelioid cells with multinucleated giant cells, indicating chronic
infection; I, J: Nodule in the left lower lobe accompanied by lobulation and vascular compression. Surgical pathology confirmed
hamartoma; K, L: The diameter of nodule in the left lower lobe increased in 14 months follow-up LDCT. Surgical pathology diagnosis was
intrapulmonary lymph node.
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Fig 2 Surgical pathology results of benign pulmonary lesions which malignancy could not be excluded in preoperative assessment
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