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Background: Thoracoscopic lung segmentectomy is a complicated and thus controversial procedure. The
term “segment” comprises several genres. Each segment or subsegment is defined anatomically as the lung
area for ventilation of the bronchial branches. Human lungs consist of 18 segments as well as block segments
such as lingular or basal segments. Therefore, thoracoscopic lung segmentectomy includes various types of
procedures.

Methods: We developed pulmonary segmentectomy method under three-dimensional multidetector
computed tomography simulation and so far performed 248 port access thoracoscopic anatomic lung
segmentectomies. Also we developed a slip-knot technique for creating the inflation-deflation line to
delineate the intersegmental plane and used this method as standard since 2010. The intersegmental plane
was identified using the intersegmental veins as landmarks and the demarcation between the resected (inflated)
and preserved (collapsed) lungs.

Results: The success rate of segmentectomy performed under complete thoracoscopy was 99%.
Minithoracotomy was required for two patients because of arterial bleeding. The chest tubes were left in
place for 1-8 d (median duration, 1 d). There were no recurrences of the primary tumor in the curative-
intent resection group patients for lung cancer treatment.

Conclusions: Thoracoscopic lung segmentectomy achieved by multidetector computed tomography for
use in respective anatomical interpretation enabled precise parenchymal dissection. Our slip-knot technique
facilitated the creation of inflation-deflation line under thoracoscopic surgery and shortened the surgical
time consequently. Herein, we present the representative case of an 84-year-old man who underwent
port-access anatomical resection of the anterior segment of right upper lobe (S3). In this patient, we used a

vessel sealing system for cutting the vessels and dissecting the parenchyma.
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Introduction space (1). Using intraoperative three-dimensional contrast-

Segmentectomy is increasingly being used for the treatment
of small-sized lung cancers. However, segmentectomy using

enhanced computed tomography simulation (2), slip knot

method for creating the inflation-deflation line (3), and

a thoracoscopic approach is controversial as this procedure a vessel sealing system to cut the vessels and dissect the

is complicated and it is difficult to secure adequate working parenchyma can make this complicated surgery easier
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Figure 1 (A) Finding of FDG-PET scan; (B) schema of trocar placement. Custom-made soft trocar is used at the 20-mm port. Other trocars

are less than 5-mm to avoid the excessive burden of intercostal nerves. FDG-PET, fluorodeoxyglucose positron emission tomography.

to perform and practically applicable. Herein we report
the use of this method for thoracoscopic segment 3 (S3)
segmentectomy in a patient with stage IA non-small cell
lung cancer (NSCLC).

Case presentation

An 84-year-old woman who was diagnosed with a lung
tumor was admitted to our hospital. Chest computed
tomography showed a 7-mm-diameter pulmonary nodule
in S3 of the right upper lobe; which showed accumulation
of fluorodeoxyglucose (FDG) in the positron emission
tomography (PET) scan (Figure 1A).

Generally, the procedure is performed under general
anesthesia with differential ventilation. Patients are
positioned in left lateral decubitus. After single lung
ventilation has been initiated, four trocars are inserted. The
surgeon stands facing the patient as the video perspective is
more natural from the front and the intercostal space is wider
than the posterior intercostal space. In our patient, two
5-mm trocars were placed in the 5" intercostal space at the
posterior and middle axillary line; a 3-mm trocar was placed
in the 5" intercostal space at the anterior axillary line; and a
20-mm soft trocar was placed in the 3" intercostal space at
the anterior axillary line. A 5-mm 30-degree scope was used
(Figure 1B).

Using three-dimensional volume rendering, a solid
image was constructed from 1-mm data slices of the
contrast-enhanced computed tomographic images. The
three-dimensional rendered image angiography was focused

© Journal of Visualized Surgery. All rights reserved.

WWW.jOVS.Org

just within the upper lobe and was magnified, rotated, and
set as the surgeon’s view in the operation room (Figures 2,3).

First, the root of the upper pulmonary vein was
exposed and the intersegmental vein (V3b) was isolated.
The intersegmental vein (V1b) between S1 and S3 was
identified and the parenchyma was dissected along the
intersubsegmental vein. The key to this procedure is to
release the vascular sheath using forceps and dissect the
parenchyma using a sealing device. The anterior pulmonary
artery (PA) (A3) was identified and dissected beside the
V1b. After opening the fissure, the posterior vein (V2) was
exposed and the intersegmental vein (V3b) was encircled.
The anterior PA (A3) was ligated using 2-0 silk. The key to
this procedure is to divide this artery proximal to the V1b
that enables the adequate dissection of the bronchus. The
V3b was clipped and divided using a sealing device. The
parenchyma was again dissected along the intersegmental
vein (V1b) and the subsegmental arterial branches (A3a,
A3Db) of the A3 were divided using the vessel-sealing device.
The lymph nodes of the hilum (#12u) were dissected and
the frozen section revealed no signs of metastasis.

The branch of the posterior vein (V2) was exposed
and the intersegmental vein between S2 and S3 (V2¢)
was identified. The parenchyma was dissected along the
proximal V2c. Such dissection and isolation of the veins as
well as the arteries facilitates the best anatomical exposure
of the bronchus.

The anterior bronchus (B3) was then encircled using a
monofilament polypropylene thread, and a modified Roeder
knot was created extracorporeally. Both lungs were inflated
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Figure 2 Three-dimensional computed tomographic angiography
image of the right upper lobe of the lung. The complicated
anatomy of the pulmonary vessels is precisely depicted. In this
image, the intersegmental veins between can be easily seen. V#,
indicates the corresponding segmental/subsegmental vein. PA,

pulmonary artery; SPV, superior pulmonary vein.

-dimensional

dgiography image
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Figure 3 Set up of three-dimensional computed tomography
angiography image (4). The three-dimensional rendered image
angiography of the upper lobe was rotated, and set as the surgeon’s

view. Available online: http://www.asvide.com/articles/710

and the slip knot was pulled to ligate the bronchus with full
expansion of the lung. The right lung was again collapsed
and the B3 was stapled and divided using an endoscopic
stapler (3). Thereafter, the S3 remained inflated while the
other segments collapsed. The intersegmental plane of
the parenchyma was divided by electrocautery or by using
sealing device as described previously. After parenchymal
dissection in the hilum, even the main branch of V2
(so called central vein) besides V1b or V2c¢ became apparent.
Finally, the peripheral lung parenchyma was divided using
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Figure 4 Port-access thoracoscopic anatomical segmentectomy
procedure (S3) (5).
Available online: http://www.asvide.com/articles/711

staplers and the S3 was removed using a retrieval bag. Fibrin
glue was sprayed to the intersegmental plane (Figure 4).

The operative time was 145 min, and blood loss was 80 mL.
"The chest drainage tube was removed on postoperative day 1.

Discussion

The number of reports of anatomical segmentectomy or
subsegmentectomy is increasing owing to the growing
number of patients diagnosed with peripheral smaller
NSCLCs, such as ground glass opacity nodules (1,6).
However, reports of these procedures performed using a
thoracoscopic approach are limited (1,2,7). Majority of
the resected segments are related to the easier and larger
segments such as lingular segment, superior segments of
bilateral lower lobe, left upper division, or bilateral basilar
segments.

We introduced three-dimensional computed tomography
simulation to comprehend the precise anatomy of the
complicated vessels and the bronchi. This enabled us
to resect even the most difficult segments such as the
posterior basal segment of the lower lobe by using electrical
devices and staplers (2). Moreover, the slip knot method
made it possible to resect the smaller subsegments with
sufficient surgical margin (3). S3 is classified as a fairly
difficult to resection via the total thoracoscopic approach.
A considerable number of knacks or tips exist that may
help perform anatomical thoracoscopic segmentectomies
precisely.
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