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Introduction

The indications for video-assisted thoracic surgery 
(VATS) segmentectomy are growing with the significant 
advancements in surgical techniques. However, this 
procedure seems to be limited for anatomically simple and 
easy procedures such as left upper division, lingular (S4+5) 
and S6 segmentectomies. Intersegmental dissection in 
such segmentectomies is not procedurally difficult, because 
the dissection can simply be performed by using stapling 
devices along the single intersegmental plane.

We present the surgical procedure for VATS anatomical 
left S3 segmentectomy according to the simulation of 
surgical margin and bronchovascular branching using 
three-dimensional (3D) computed tomography (CT) 
reconstruction. 

Procedure 

Resection of left S3 was planned as the nodule was located 
between the subsegmental bronchi. The bronchovascular 
branching pattern was identified under precise assessment 
of 1-mm sliced axial images and 3D reconstruction of 
multidetector CT data (Figure 1). Standard anesthesia 

for thoracic surgery was performed with a double lumen 
endotracheal tube and general anesthesia. The patient was 
placed in a lateral position with the left upper extremity 
fixed onto the hand shelf. The surgeon stood in an anterior 
position to the patient. 

Two flexible 5-mm ports and one 20-mm soft silicone 
port were inserted, and a 30° 10-mm rigid scope was used. 
We first incised the lung parenchyma along the V1+2 
that runs between S1+2 and S3, then the V3b that runs 
between S3 and S4. The hilum of S3 was exposed and 
we isolated and divided the vein V3c that runs into the 
affected segment. In this patient, as the first branch of left 
pulmonary artery was composed of anterior artery (A3) and 
lingular artery (A4+5) the A3 was isolated from the A4+5 
branch and ligation and division were done. The anterior 
segmental bronchus (B3) was looped using a monofilament 
polypropylene thread. A slip knot was made using the 
thread outside her thorax, and bilateral pure oxygen lung 
ventilation was performed. During the lung ventilation, 
the end of the thread was pulled, and the knots slipped 
to reach the bronchus without a knot pusher so as to trap 
the segmental air of the S3. The unilateral ventilation 
was resumed and the B3 was divided using a stapler, then 
dissection of hilar parenchyma was done dividing venous 
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branches running into the segments. During this procedure, 
the inflation-deflation lines between the segments gradually 
become apparent. We further incised the lung parenchyma 
along the inflation-deflation line and finally the peripheral 
lung was divided using staplers. Fibrin glue was sprayed 
at the remnant cut surface (Figure 2) (1). The operative 
time was 152 min. The estimated blood loss was 4 mL. Air 
leakage was not observed, and the chest tube was removed 
at the first postoperative day. The final diagnosis was a 
lepidic adenocarcinoma. She lives well without recurrence 
42 months after the left lung operation.

Comments 

We previously reported the thoracoscopic anatomical 

segmentectomy under the use of 3D reconstruction of 
multidetector row CT of the affected segments and so 
far, performed 335 procedures including 10 right and 
7 left S3 segmentectomies. To perform the anatomical 
segmentectomy procedure, precise understanding of 
hilar bronchovascular anatomy is important under the 
use of multidetector CT data (2,3). As for the left S3 
segmentectomy, we first catch the anatomy of V3 as the 
branches usually run between left upper division and 
lingular segment, then put weight on the running of V1+2 
that runs between apical posterior segment (S1+2) and 
S3 under precise assessment of 1-mm sliced axial images 
as well as the 3D reconstruction of multidetector CT 
data. Anterior artery (A3) and bronchus (B3) are usually 
identifiable between these two veins. Thus, during the S3 
segmentectomy, we first identify these veins at the hilum 
and dissect the lung parenchyma towards peripheral using 
energy sealing devices such as ultrasonically activated 
device or along the intersegmental veins and isolate A3 
and B3. 

It is beneficial to maintain the affected segment inflated 
for the resection of segment with multiple dissection 
surfaces. The merit of creating an inflation-deflation line is 
that the demarcation line does not disappear once it becomes 
visible. The jet ventilation method is developed for this 
purpose in thoracoscopic surgery or small thoracotomy (4).  
However, this method needs an extra equipment and 
maneuver of a bronchoscope. We developed the slip-knot 
method that enabled the creation of an inflation-deflation 
line even in anatomical subsegmental resection of which 
the bronchial diameter is small (5,6). Although some other 

Figure 1 The tumor and bronchovascular tree using 3D reconstruction of multi-detector CT data. (A) 3D-CT image. Images of arteries (red), 
veins (blue), bronchi (green), and tumor (magenta) are reconstructed by surgeons; (B) rotated 3D-CT image. The tumor is located between 
subsegmental bronchi, B3a, B3b and B3c. Black arrow, V3 (vein between S3 and S4); white arrow, V1+2 (vein between S1+2 and S3); black 
arrowhead, V4+5 (lingular vein). PA, pulmonary artery; PV, pulmonary vein; 3D-CT, three-dimensional computed tomography.
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Figure 2  Surgica l  procedure of  thoracoscopic  le f t  S3 
segmentectomy (1).
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methods of visualizing the intersegmental plane (i.e., 
injection of dye into the target segmental bronchus using a 
needle or infrared visualization with intravenous injection 
of indocyanine green) have been reported, some processes 
may need special equipment or bronchoscopy skill of the 
anesthetist.

In conclusion, anatomical segmentectomy can be 
performed under precise recognition of intersegmental veins 
and creation of inflation-deflation line as intersegmental 
borders. 
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