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Abstract: A patient with adenocarcinoma in situ was reported to undergo unidirectionally thoracoscopic

resection of lingual segment of the left upper pulmonary lobe and lymphadenectomy in the order of the

lingual segmental vein, the lingual segmental bronchus, the lingual segmental artery, and the pulmonary

tissues of the lingual segment in turn. As the concepts of adenocarcinoma in situ (AIS) and minimally

invasive adenocarcinoma (MIA) are defined in the latest international classification of lung adenocarcinoma,

pulmonary segmentectomy has been initially used in some multi-center clinical studies to treat these

early lung cancer lesions. Pulmonary segmentectomy is currently one of the most minimally invasive lung

surgeries, with its unique technical essentials different from those of pulmonary lobectomy. Some studies

have shown that pulmonary segmentectomy for early lung cancer, especially for tumors with a diameter of

less than 2 cm can achieve a similar long-term survival rate as pulmonary lobectomy, yet its effectiveness and

safety should be confirmed in further large-scale prospective studies.
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Introduction

Lung cancer is the leading cause of cancer-related mortality
worldwide, more than 85% of which is non-small cell lung
cancer (NSCLC) (1). Lung adenocarcinoma is not only
one of the common types of non-small cell lung cancer, but
also a pathological type with the highest incidence rate in
non-smoking patients (2,3). Various histological subtypes
of lung adenocarcinoma greatly differ in clinics, imaging,
pathology, genetics, treatment and prognosis. In 2011, the
International Association for the Study of Lung Cancer
(IASLC), the American Thoracic Society (ATS) and the
European Respiratory Society (ERS) jointly released the
latest classification of lung adenocarcinoma (4), removed
the concept of bronchioloalveolar carcinoma (BAC) that
had been used for a long time, added the concepts of
both adenocarcinoma in situ (AIS): a solitary pulmonary

adenocarcinoma with tumor of <3 cm in diameter and

© Pioneer Bioscience Publishing Company. All rights reserved.

tumor cell growth along the alveolar wall, but no stromal,
vascular, or pleural invasion, and minimally invasive
adenocarcinoma (MIA): a small adenocarcinoma with
tumor of <3 c¢m in diameter, tumor cell growth along the
alveolar wall and local infiltration lesion of <5 cm. Present
studies have shown that the disease-free survival (DFS) in
patients with AIS or MIA can achieve 100% if the tumor
is completely removed (5). A patient with AIS undergoing
unidirectionally thoracoscopic resection of lingual segment
of the left upper pulmonary lobe and lymphadenectomy was
reported in this video (Figure I).

Case report

The 54-year-old male patient was admitted into the hospital
due to repeated coughing for more than a month as well as
chest tightness for more than 10 days. He had no history of
smoking. At a local hospital before admission, he underwent
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Figure 1 Unidirectionally thoracoscopic resection of lingual
segment of the left upper pulmonary lobe (6). Available online:

http://www.asvide.com/articles/283

Figure 3 Lesions were seen by exploration in the lingual segment
of the left upper pulmonary lobe, which was consistent with

preoperative imaging findings.
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enhanced chest CT scan, which showed a nodule of
18 mm x 15 mm in size on the lower lingual segment of the
left upper pulmonary lobe, possibly considered as peripheral
lung cancer. After admission, the patient underwent head
MRI, bone scan, ultrasound examination of abdominal
organs and other associated auxiliary examinations,
and no distant metastases were found. Figure 2 shows
the preoperative chest radiographs. Figure 3 shows the
lesions in the lingual segment of the left upper pulmonary
lobe. Considering preoperative auxiliary examinations,
unidirectionally thoracoscopic resection of lingual segment
of the left upper pulmonary lobe and lymphadenectomy
was finally performed in the order of the lingual segmental
vein, the lingual segmental bronchus, the lingual segmental
artery, and the pulmonary tissues of the lingual segment
in turn. The intraoperative frozen section pathological
diagnosis was AIS.

Video description

Under combined intravenous general anesthesia, double-
lumen endotracheal intubation and contralateral one-lung
ventilation were performed. Double-lumen endotracheal
intubation is essential for smooth thoracoscopic surgery.
The lung tissue at the operating side should be fully
collapsed so that the surgery can be successfully performed.

The patient is placed in a 90-degree position lying on the
contralateral side.

The incision was designed appropriately for unidirectionally
thoracoscopic resection of the left pulmonary lobe. An incision
of about 1.5 cm was made as the thoracoscopic observation
hole in the 7" intercostal space between the anterior axillary
line and the median axillary line; then an incision of about
4 cm was made as the main operation hole in the 4"
intercostal space between the anterior axillary line and the
median clavicular line; and finally an incision of about 1.5 cm
was made as the auxiliary operation role in the 9" intercostal
space between the posterior axillary line and the inferior
subscapular line. The surgeon stood at the ventral side of
the patient and performed the surgery with a thoracoscopy
device under the monitor.

The surgery was performed unidirectionally, that is, the
resection was performed right under the operation hole
by first dissecting tissues to be resected from the most
superficial structure, then exposing it, and finally cutting it
off only in an unidirectionally gradual deepening way, and
by disposing the pulmonary fissure without overturning
the pulmonary lobe back and forth, up and down (7,8).
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Figure 5 Free the lingual segmental vein, then pull it with a silk

suture, and cut it off with an endoscopic linear stapler.

Figure 6 The lingual segmental vein stump after resection.
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Figure 7 Free the lingual segmental bronchus, then pull it with a
silk suture, close with a linear stapler, ventilate for bilateral lungs,
and cut off the trachea after confirming no ventilation of the

lingual segment.

In terms of the technical essentials, unidirectionally
thoracoscopic resection of lingual segment of the left upper
pulmonary lobe was basically the same as the right middle
pulmonary lobectomy, with a resection direction of the
lingual segmental vein, the lingual segmental bronchus, the
lingual segmental artery, and the pulmonary tissues of the
lingual segment in turn (9). The tissues were freed mainly
with a coagulation hook and supportively with an aspirator.
Vascular, bronchial and pulmonary parenchymas were
handled with the endoscopic linear stapler or hem-o-lok
clip applicator.

Step 1: Amputate the vein (Figures 4-6). Lingual
segmental vein is the most subordinate branch of the left
superior pulmonary vein. Pull back the pulmonary lobes,
expose the lingual segmental vein, free it, and cut it off.

Step 2: Amputate the bronchus (Figures 7,8). Lingual
segmental bronchus starts from the bronchial bifurcation of
the upper pulmonary lobe. Free it, and cut it off.

Step 3: Amputate the artery (Figures 9,10). Lingual
segmental truncus arteriosus mainly supplies the blood for
the lingual segment, which is the most anterior branches of
the posterior lingual segmental artery. Lingual segmental
artery starts from the front side of the pulmonary artery
in the pulmonary fissure, and divides into two pulmonary
segmental branches. During the surgery, the frontal
segment of the oblique fissure was first opened, the start of
the lingual segmental artery was found, then the oblique
fissure was fully opened to the hilum of the lung, the trunk
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Figure 8 The lingual segmental bronchial stump after cutting.

Figure 9 Free the lingual segmental artery, then pull it with a silk

suture.

Figure 10 Clamp the lingual segmental artery with a hem-o-lok
clip applicator.
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Figure 11 Resect the pulmonary tissues of the lingual segment
after confirming the boundary of the lingual segment.

Figure 12 Remove the specimen with a size 8 glove.

of the pulmonary artery between the lobes was exposed, the
vascular sheath was opened and the lingual segmental artery
was cut off (10).

Step 4: Resect the pulmonary tissues of the lingual
segment (Figure 11). Ventilate at the operational side to
confirm the boundary of the lingual segment, and resect
the pulmonary tissues of the lingual segment with the
endoscopic linear stapler. Remove the specimen with a size
8 glove (Figure 12).

Comments

Thoracoscopy, also known as video-assisted thoracic
surgery (VATYS), is one of most attractive new technologies
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in the field of thoracic surgery in recent 30 years. By full
thoracoscopic resection of lung cancer, the incision is small,
only 3-5 cm in size, which avoids applying the rib spreader
and cutting the chest muscles in large areas, thus better
protecting the neuromuscular system, and significantly
reducing postoperative pain, intraoperative hemorrhage and
incidence rate of postoperative complications for patients.
All these advantages are greatly appealing to both doctors
and patients.

In the past, lobectomy with systematic lymphadenectomy
was considered as the standard surgical procedure for
treatment of early lung cancer (11). With the increasing
popularity of lung cancer screening and gradual development
of imaging technology, especially the emergence of multi-
slice spiral CT scan technique, some small lung lesions
can be found at an earlier stage; and clinical application
of PET-CT allows more accurate early diagnosis and
clinical staging of lung cancer than ever before; all of
which have greatly improved the resection rate of early
lung cancer. The establishment of a new classification of
lung adenocarcinoma, especially the introduction of the
concepts of AIS and MIA, has presented a new problem in
the treatment of thoracic surgery: since the complete tumor
removal can achieve complete healing of AIS and MIA, can
pulmonary segmentectomy substitute pulmonary lobectomy
in the treatment of AIS and MIA?

Video-assisted thoracoscopic segmentectomy is currently
one of the most minimally invasive lung surgeries. In
terms of pulmonary functions and anatomy, the lingual
segmentectomy (S* + S°) is equivalent to the right middle
pulmonary lobectomy resection. From the technical
perspective, the complexity of pulmonary segmental
dissection and the individual variability of human anatomical
structure are the greatest difficulties of pulmonary
segmentectomy. First, surgeons should familiarize with the
three-dimensional relationships among bronchus, artery and
vein, and pay particular attention to the arterial anatomic
variations that may occur. The anatomical structure of
hilum of pulmonary segment has some certain regularities.
In pulmonary segments, the arterial branch runs with the
bronchi branch, while the pulmonary venous branch runs
in the pulmonary segment receiving the venous blood from
two adjacent pulmonary segments. The pulmonary segment
artery may present with anatomical variations, of which the
most common variation is that two corresponding arteries
supply blood to the same pulmonary segment. Therefore,
we should pay attention to whether there is another variant
arterial branch when pulmonary segmental arteries are
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dissected. The most reliable way of determining pulmonary
segmental variation is to determine the bronchus of
appropriate pulmonary segment because pulmonary
segmental bronchus seldom has variation. Second, we
should determine the gap between pulmonary segments. It
may be determined in accordance with inflatable pulmonary
segments, by closing the pulmonary segmental bronchus in
the collapsed pulmonary lobes and make it ventilated, the
pulmonary segment to be resected is no longer inflated (12).

The literature has shown that pulmonary segmentectomy
for early lung cancer, especially for tumors with a diameter
of less than 2 cm can achieve a similar long-term survival
rate as pulmonary lobectomy (13,14). However, the
effectiveness and safety of pulmonary segmentectomy in
treatment of AIS or MIA should be confirmed in further
large-scale prospective studies.
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