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[ Abstract ] Background and objective For early-stage lung cancer, segmentectomy can get the same oncologi-
cal benefits as lobectomy. Accurate identification of the intersegmental border is the key to segmentectomy. This study used
extended segmentectomy and extended subsegmentectomy to treat lung intersegmental and intersubsegmental ground-
glass nodules (GGN) by utilizing modified inflation-deflation methods to distinguish the intersegmental and intersub-
segmental borders. The accuracy of modified inflation-deflation methods and the effectiveness of extended resection to
guarantee a safe surgical margin were evaluated. Methods A retrospective analysis of 83 cases of extended segmentectomy
and extended subsegmentectomy was conducted. Preoperative three-dimensional computed tomography bronchography
and angiography (3D-CTBA) revealed that nodules were involved in intersegmental or intersubsegmental veins. Based on
preoperative three-dimensional reconstruction, the surgery was designed to extendedly remove the dominant lung segment
or subsegment with nodules involved. When the dominant lung segment or subsegment could not be identified, the simpler
lung segment or subsegment was selected for the resection. After the target vessel and bronchus were cut off during the
operation, modified inflation-deflation method was used to determine the border, and a stapler was used to resect the adja-
cent lung segment or subsegment tissue by 2 cm-3 c¢m around the inflation-deflation boundary line. Then, the relationship

between the inflation-deflation boundary line and the nodule and the width of the surgical margin were measured. Clinical
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data were collected during the perioperative period. Results 56 extended segmentectomies and 27 extended subsegmen-
tectomies were performed. The average diameter of pulmonary nodules was (0.9£0.3) cm. There were 79 cases with clearly
inflation-deflation boundary lines. The average time needed for the appearance of the lines was (13.6+6.5) min. In 55 cases,
the nodules were involved with the inflation-deflation boundary lines. Meanwhile, the remaining 24 cases revealed an aver-
age minimum distance of (0.6+£0.3) cm between nodules and the boundary lines. The average width of surgical margin was
(2.1£0.3) cm in these 79 cases. No deaths or major complications appeared during 30 d after operation. Conclusion The
modified inflation-deflation method can effectively define the intersegmental and intersubsegmental borders, and guarantee

the safe surgical margins of extended segmentectomy and extended subsegmentectomy to treat intersegmental and intersub-

segmental small lung tumors.

[ Key words ] Lung neoplasms; Modified inflation-deflation methods; Three-dimensional computed tomography

bronchography and angiography; Segmentectomy; Extended segmentectomy
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Fig 1 Flow diagram of the study. Take the extended S of right upper lobe resection as an example. A: The CT cross-sectional view of the right
upper lung displayed a GGO nodule with the diameter of 0.9 cm (shown by the blue arrow); B: The sagittal reconstruction of the lung showed that
the nodule was close to the vein (the yellow arrow) and was too deep for wedge resection; C: 3D-CTBA revealed that the vein (the yellow arrow)
which the nodule was adjacent to was the intersegmental vein (V?a) of the S’ and S”. The operation was designed to extendedly remove the S' with
the GGN involved; D: After the boundary line between the S' and S? (shown by the white star line) was defined by the modified inflation-deflation
method, resected the adjacent part tissue of S? by 2 cm around the boundary line; E: The specimen was cut along the inflation-deflation boundary
line to show the inflation-deflation border. The intersegmental vein (the yellow arrow) was located within the border, and the nodule (the blue
arrow) was adjacent to the intersegmental vein. CT: computed tomography; GGO: ground-glass opacity; 3D-CTBA: three-dimensional computed

tomography bronchography and angiography; GGN: ground-glass nodules.
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Tab 2 Clinical features of extended segmentectomies and

extended subsegmentectomies

Characteristics Differentlung  Surgical options  n

Clinical features

Extended
segmentectomies
(n=56)
Right S' 5
s? 9
SS
Sé
SB
S8+S°
Left S
53
SH+S°
SG
SB
S°+S10

= w

N N O N N = N =

Extended
subsegmentectomies
(n=27)
Right S'a 2
S'b 3
S%a 1
S%b 2
S*a 1
S*b 1
Sta 3
S%a 1
Left Skoe 6
S°b 3
Sic 1
3

S8a
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Age (Mean=SD, yr) 52.4%11.0
Gender (n)

Male 26

Female 57
Localization of GGN (n)

Marking with CT-guided methods 34

No marking 49
Nodule size (Mean%SD, cm) 0.9£0.3
Surgical margin (Mean=SD, cm) 21104
Different lung (n)

Right upper lobe 29

Right lower lobe 18

Left upper lobe 20

Left lower lobe 16
Pathological type (n)

Benign 5

Adenocarcinoma in situ 12

Minimally invasive adenocarcinoma 34

Invasive adenocarcinoma 31

Metastasis tumor 1
TNM stages (UICC 8") (n)

0 (Tis) 12

lal (T1aNOMO) 45

Ia2 (TTbNOMO) 20

TNM: tumor-node-metastasis; UICC: Union for International Cancer

Control.
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