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[ Abstract ] Background and objective Computed tomography (CT) three-dimensional reconstruction technol-
ogy is increasingly used in preoperative planning of patients with ground glass nodule (GGN), but how to accurately locate the
nodule and ensure the safe resection edge is still a difficult problem for clinicians. The purpose of this study was to investigate
the accuracy, convenience and safety of CT three-dimensional reconstruction combined with intraoperative natural collapse
localization in total thoracoscopic segmental pneumonectomy. Methods A total of 45 patients with radiographic findings of
pulmonary GGN admitted from July 2019 to December 2019 were selected as the study group. All patients received thin-slice
CT scan and underwent preoperative three-dimensional reconstruction. After anesthesia, the small thoracic operation open-
ing and the airway of the patients were quickly opened, and the lung was rapidly and naturally collapsed by pressure difference.
GGN were positioned according to the natural marker line, and marked with 3-0 prolene line. After specimen removal, the
distance between the GGN and the suture mark, the distance between the GGN and the incision margin were measured, and
the incision margin was routinely examined. The general clinical data, pathological data and postoperative complications were
counted and compared with 4S consecutive patients who were located with hookwire positioning needle in the same period.
Results The average localization time of non-invasive GGN with natural lung collapse during operation was 6.9 min, and the
localization accuracy was 90.6%. There were 2 cases of extensive pleural adhesion and 1 case of emphysema. Postoperative pa-
thology was confirmed as lung adenocarcinoma, and the examination of incision margin was negative. No GGNs were scanned

again after surgery, and the precise resection rate of lung segment was 100.0%. Conclusion CT three-dimensional reconstruc-
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tion combined with GGN localization of natural lung collapse during operation can shorten the time of searching for GGN

during operation and guarantee the safety of the incision margin. It is a more economical and convenient localization method

and makes pulmonary segment resection more accurate.

[ Key words ] Three-dimensional reconstruction; Intraoperative positioning; Segmental resection; Ground glass nod-

ules; Lung neoplasms
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Tab 1 General information of patients
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Variables

Data

Age (Mean=£SD, yr)
Gender (n=45)

58.6%8.5

Male 19 (42.2%)

Female 26 (57.8%)
Location of nodules (n=53)

Left upper lobe 16 (30.2%)

Left lower lobe 7 (13.2%)

Right upper lobe 18 (34.0%)

Right middle lobe 2(3.8%)

Right lower lobe 10 (18.9%)
Smoking history (n=45)

Yes 17 (37.8%)

No 28 (62.2%)
Diameter of nodules (Mean®SD, mm) 89+34
Distance from nodule to pleura (MeanxSD, mm) 12.9%4.7

R2 MELER xR 3 REREERL

Tab 2 Measurement results Tab 3 Postoperative pathology

Variables Data Variables Data

Horizontal distance between suture base and tubercle (cm) Adenocarcinoma in situ 6
<0.5 19 (35.8%) Minimally invasive adenocarcinoma 18
0.5<x<1.0 29 (54.7%) Invasive carcinoma 29
>1.0 5 (9.4%)

Average procedural time (Mean=®SD, min) 6.91+4.1
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Tab 4 Comparison of positioning data between the two groups

Variables Experimental group (n=45) Positioning hook group (n=45) P
Age (Mean=£SD, yr) 58.6+8.5 60.2£7.9 0.23
Diameter of nodules (Mean®SD, mm) 8.9+34 8.4%31 <0.01
Distance from nodule to pleura (Mean%SD, mm) 12.9+4.7 14.6+3.9 0.04
Average procedural time (Mean=£SD, min) 6.914.1 15.8+10.4 <0.01
Complication

Pneumothorax 7 (15.6%)

Pulmonary hemorrhage 3(6.7%)

Chest pain 12 (26.7%)
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Fig 1 Two-dimensional CT to determine the vertical proportion of nodules. A, B: The proportion of nodules in 2D CT; C: Mark the location of
nodules; D: Proportional drawing with lines drawn. The location of the nodules was determined in a CT cross-section, with the arrow shown as
the notch point for natural lung collapse. The distance A and B from the two notch points to the curve of the nodules were measured respectively,
and the proportional relationship between A and B was calculated. After the lung collapsed, a vertical line was made in the same proportion.
Similarly, according to the location of the nodules, the nodules were calculated upward to the pulmonary tip and downward to the junction of
the horizontal cleft of the oblique fissure of the lung, and the position relationship of the nodules was calculated. After the lung collapsed, a
horizontal line was made in the same proportion. The intersection of the two lines was marked with 3-0 prolene lines. CT: computed tomography.
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Fig 2 Natural lung collapse and collapse incisions during surgery. A: Corresponds to the natural collapse notch in Figure 1B; B: Corresponds to the

natural collapse notch in Figure 1A.
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