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Background: Thoracoscopic posterior and/ or lateral basal segment resection is a major difficult
segmentectomy for thoracic surgeons, because of its high surgical difficulty and high incidence of
postoperative complications. Here we describe the surgical procedure and techniques of the transpulmonary
ligament approach and/or interlobar fissure approach for the thoracoscopic posterior and/or lateral basal
segment resection.

Methods: The clinical data of 31 patients who underwent thoracoscopic posterior and/or lateral basal
segment resection from January 2020 to June 2022 were included. All patients underwent posterior and/
or lateral basal segment resection via the inferior pulmonary ligament and/or interlobar fissure approach.
Follow-up was continued to September 2022.

Results: All patients including 7 males and 24 females, with a median age of 51 [31-62] years,
completed the operation successfully. One patient was converted to lobectomy due to insufficient margins
intraoperatively. Two patients were treated using the interlobar fissure approach, 25 patients were treated via
the inferior pulmonary ligament approach, and four patients were treated by employing both methods. Also,
20 patients had a single lesion and 1 patient had two lesions. Eleven patients underwent surgical resections on
other lesions when posterior and/or lateral basal segment lesions resected. The median operation time was
120 [50-290] minutes, the median intraoperative blood loss was 50 [10-100] mL, the median postoperative
drainage time was 4 [2-10] days, and the median postoperative hospital stay was 4 [2-13] days. There was
no perioperative death. Postoperative complications included five cases of persistent air leakage longer than
5 days (7, 7, 8, 9, and 10 days), and one patient developed a pulmonary infection and abnormal liver function
after the operation. The median maximum diameter of the lesion was 0.8 [0.2-1.5] cm, lymph nodes were
resected in a median of 8 [4-15] case.

Conclusions: The approach of the inferior pulmonary ligament to resect posterior and/or the lateral
basal segment can optimize the surgical procedure. The surgical trauma and postoperative complications are

reduced, which is worthy of popularization and application.
Keywords: Thoracoscopy; segmental pneumonectomy; basal segment resection; inferior pulmonary ligament

approach; interlobar fissure approach
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Introduction

With the popularization of low-dose spiral computed
tomography (CT) (1,2), the detection rate of peripheral
pulmonary nodules and multiple nodules, especially early
lung cancer, is increasing every year. Anatomical lobectomy
has the same therapeutic effect as traditional lobectomy
(3-5) and is increasingly favored by doctors and patients,
especially for patients in whom wedge resection of deep
pulmonary nodules cannot be performed. For patients
with multiple pulmonary nodules or poor lung function,
segmentectomy is more appropriate. Simple segmentectomy
is relatively easy, while complicated segmentectomy,
such as posterior and/or lateral basal resection, presents
a considerable challenge for many thoracic surgeons
because of its high surgical difficulty and high incidence of
postoperative complications.

The present study summarizes and analyzes the surgical
skills and points of attention of thoracoscopic posterior and/
or lateral basal segment resection via the inferior pulmonary
ligament approach and/or interlobar fissure approach to
further explore the characteristics of these two surgical
methods and help operators choose and apply them. Here,
we recommend thoracic surgeon choose the inferior
pulmonary ligament approach for posterior and/or lateral
basal resection because it optimizes the surgical process and
reduces surgical trauma and postoperative complications.
We present the following article in accordance with the

Highlight box

Key findings
* Optimizing the procedure of the inferior pulmonary ligament
approach can reduce the surgical trauma and postoperative

complication in posterior and/ or lateral basal segment resection.

What is known and what is new?

* The traditional interlobar fissure approach is easy to exposure
but difficult to separate, especially the space between the dorsal
segment and the basal segment.

* The inferior pulmonary ligament approach is relatively simple
operation, easy to master, no need to separate the lung tissue
between the dorsal segment and the basal segment, little trauma
and short time, avoiding the risk of pulmonary torsion after

operation, and high operator’s operation fluency and comfort.

What is the implication, and what should change now?

* In posterior and/ or lateral basal segment resection, we recommend
the approach of mainly passing through the inferior pulmonary
ligament, supplemented by the interlobar fissure approach when
any difficulty in judgment occurred during the operation.
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STROBE reporting checklist (available at https://jtd.
amegroups.com/article/view/10.21037/jtd-22-1719/rc).

Methods
Data and methods

Clinical data

Included patient clinical data were retrospectively
collected between January 2020 and June 2022. The
inclusion criteria were: 18-75 years old; intersegmental
or intrasegmental nodule in posterior and/or lateral basal
segment, consolidation tumor ratio <0.5 and total diameter
<2 cm. Routine preoperative examinations see below for
details. Follow-up was continued to September 2022. The
study was conducted in accordance with the Declaration of
Helsinki (as revised in 2013). The study was approved by
Ethics Committee of Sichuan Provincial People’s Hospital
(No. 2021-516). Individual consent for this retrospective
analysis was waived.

Preoperative examination
Required: hematology, electrocardiogram, and chest thin-
layer CT.

Optional: cardiac ultrasound, lung function, or head and
upper abdomen CT or magnetic resonance imaging (MRI).

For elderly patients (=70 years old) or patients with
long-term hypertension and diabetes mellitus (>5 years),
coronary CT angiography or coronary angiography was
needed.

According to the results of the thin-layer chest CT
examination, there were 20 single lesions and 11 multiple
lesions among the 31 patients. Also, there were 2 cases
of type 2 diabetes mellitus, 1 case of old pulmonary
tuberculosis, 2 cases of hypertension, and 1 case of coronary
heart disease before the operation (Table 1).

Surgical indications
(I) Intrasegmental nodule and intersegmental
nodule in posterior and/or lateral basal segment.
Intersegmental nodule (6): the nodule is located at
the edge of the lung segment or between adjacent
lung segments. On the image, the minimum
distance between this type of pulmonary nodule
and the related intersegmental vein is less than
or equal to the maximum diameter of the nodule.
Therefore, anatomical single-segmental resection
often cannot guarantee the safety of the edge
of the lung segment or the cutting edge of the
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Table 1 Patients’ characteristics

Clinical characteristics Total (N=31)
Age (years)

Range 31-62
Median 51
Male/female 7/24

Comorbidity
Diabetes 2
Old tuberculosis 1
Hypertension 2
Coronary heart disease 1
Lesion
Single 20
>2 11

intersegmental nodule, so combined segmental
resection or wedge resection of a single segment
plus adjacent segments is often performed.

(II) Lesions <2 c¢m, and ground-glass opacity (GGO)
components >50%.

(IIT) Regardless of the proportion of GGO components,
it is considered a benign lesion before the operation
and can be treated by segmental resection.

Preoperative planning

Using thin-slice CT examination of the chest and/or
three-dimensional CT bronchography and angiography
(3D-CTBA), the size, location, and imaging diagnosis of the
lesion were clearly defined, and preoperative planning was

Li et al. Different approaches for basal segment resection

completed (focusing on the lesion and based on the spatial
relationship between bronchi, arteries, and veins of the
lesion lung segment; tracing the root and source; accurately
determining the ownership of the lesion lung segment and
reliable resection margins; thus, determining the operation
mode, resection range, and anatomical process of the
segment portal structure, etc.) (Figures 1-3).

Anesthesia method

This process combined intravenous anesthesia, double-
lumen endotracheal intubation, and unilateral controlled
pulmonary ventilation. According to the intraoperative
situation, the lungs may be interrupted or the breathing
may be controlled manually, and the high frequency and
low tidal volume ventilation strategy may be considered for

breathing.

Surgical methods

Surgical incision

The improved two-hole method was mainly used (the main
operation hole: the fourth or fifth intercostal space between
anterior axillary and midline, approximately 4.0 cm long;
the lens hole of the endoscope and the auxiliary operation
hole were combined into one: the 7" or 8" intercostal space
of the middle-posterior axillary line, approximately 2.0 cm
long) (Figure 4). A partial three-hole method (improved
two-hole method + auxiliary operation hole: anterior
axillary-midline 6™ or 7" intercostal space, approximately
2.0 cm long) was also used.

Body position: the positive side-lying position

Operation process

After entering the chest, the chest cavity was first
explored and thoracic adhesions were dealt with. Based on

Figure 1 Identification of the target segmental (LS10+9) bronchi and vessels and their positional relationships with other basal segmental structures

by CT scan. B, bronchus of the lateral basal segment; B", bronchus of the dorsal basal segment; A’, artery of the lateral basal segment; A", artery

of the dorsal basal segment; V’, veins of the lateral basal segment; V' vein of the dorsal basal segment; CT, computed tomography.

© Journal of Thoracic Disease. All rights reserved.
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Figure 2 Identification of the target segmental (LS10+9) bronchi and vessels and their positional relationships with other basal segmental

structures and defining the safety range through 3D-CTBA. 3D-CTBA, three-dimensional CT bronchography and angiography; CT,

computed tomography.

Figure 3 Identification of the target segmental (RS10+9) bronchi and vessels and their positional relationships with other basal segmental

structures through CT scan. Dotted circles outline the target nodules on different CT sections. A, artery; B, bronchus; V, vein; CT,

computed tomography.

experience, a three-dimensional anatomical localization
method can be used to mark nodules on the lung surface.
Inferior pulmonary ligament approach (7-9) (Figure 5):
to optimize the procedure and avoid repeated flipping of
the lung during surgery, the 7" group of lymph nodes was
sampled first, and then the small gauze piece was clamped

© Journal of Thoracic Disease. All rights reserved.

using sponge forceps to pull the lung to the head side.
Next, the aspirator pressed the diaphragm top, the inferior
pulmonary ligament was loosened, the 9™ group of lymph
nodes was taken, the branches of the inferior pulmonary
vein were dissected, and the target veins (V10, V9) were
identified and ligated and/or hemmed with a suture after
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Figure 4 Thoracoscopy incision design.

Figure 5 Surgical procedure of LS10+9 resection (V'* — B — A" — V’ — B’ — A”). V', vein of the dorsal basal segment; B', bronchus
gu gical p g

of the dorsal basal segment; A", artery of the dorsal basal segment; V’, veins of the lateral basal segment; B’, bronchus of the lateral basal

segment; A’, artery of the lateral basal segment.

separation. The target veins were cut off using an ultrasonic
knife, and the intersegmental veins were preserved. Above
the veins are the posterior and/or lateral basal segment
bronchus (B10, BY); the target segment bronchi and 13®
group of lymph nodes were taken, and the target segment
bronchi were separated and treated with a stapler (choose
staple cartridge with different thicknesses according to the
different thicknesses of the bronchi, mostly blue or gold
treatment). To adjust the bronchial angle and facilitate
the placement of the stapler, the target bronchus can be

© Journal of Thoracic Disease. All rights reserved.

bypassed (10) with a suture or guided using an aspirator or
a vascular clamp. After cutting off the target bronchi, the
target arteries (A10, A9) can be seen above them. The 12"
group of lymph nodes can subsequently be taken. After
cutting off the target arteries and ligating them with a
suture or Hem-o-lock, the ultrasonic knife can be cut off,
and the thicker arteries can also be treated with a stapler.
Interlobar fissure approach (11-13) (Figure 6): the inferior
pulmonary trunk can be dissected from the interlobar
fissure, and the dorsal artery (A6) and basilar arteries can be
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Figure 6 Surgical procedure of RS9+10 resection (V' — B — A" — V' — B’ — A”). V'°, vein of the dorsal basal segment; B", bronchus

of the dorsal basal segment; A", artery of the dorsal basal segment; V’, veins of the lateral basal segment; B’, bronchus of the lateral basal

segment; A, artery of the lateral basal segment.

Figure 7 Clipping intersegmental plane display.

exposed and identified. After determining the A6, the dorsal
bronchus (B6) is located below it, and the B10+9 bronchus
lateral wall is located in the front and lower part of B6.
After dissecting backward and downward, the dorsal vein
(V6) can be exposed at the hilum, an intersegment tunnel
can be established along the root of V6, and S6 and the
basal segment are separated along this tunnel with a stapler.
The door of the base section can then be exposed, and then
the posterior and/or lateral basal arteries, bronchi, and veins
can be separated downward.

Exposure and treatment of the intersegmental plane: the
intersegmental boundary can be defined via the improved
expansion and collapse method (14). The process was
performed as follows: (I) under the condition of one-lung

© Journal of Thoracic Disease. All rights reserved.

ventilation on the healthy side, after accurately cutting
off the target artery and bronchus, the anesthesiologist
manually controlled pure oxygen ventilation in both lungs.
The airway pressure was 20 cmH,O until the operation-side
lung was completely inflated, and the healthy side one-lung
ventilation was subsequently resumed; (II) after waiting for
approximately 15 min, the boundary line between the target
segment and adjacent lung segments on the pleura can be
seen (the reserved lung segment is completely collapsed in
dark red, and the target segment is partially expanded in
pink) (Figure 7).

After exposing the intersegmental plane, the distal
bronchus and artery end of the target segment can be
pulled and lifted. Then, the interface of expansion and

7 Thorac Dis 2022;14(12):4904-4915 | https://dx.doi.org/10.21037/jtd-22-1719
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collapse from the segment gate to the distal end along the
intersegmental vein can be dissected and separated, and
electrocoagulation can be applied. An ultrasonic knife
and scissors can then be utilized to sharply separate the
interface between segments, cutting off the intrasegmental
veins into the expanded lung tissue along the way. Since the
three-dimensional structure of the lung segment is mostly
small inside and large outside of the vertebral body, after
processing the segment door and fully separating the lung
parenchyma, the lung parenchyma at the interface between
the segments on both sides can be opened from inside to
outside using a stapler, so that the plane between segments
can be stretched out for easy processing. Moreover, as the
connective tissue between segments of the lung gradually
decreases from the segment portal to the periphery, the
alveolar communication is dense at 1/4-1/3 of the periphery.
Therefore, when the boundary between lung segments
is separated from the lung parenchyma (3-dimension is
reduced to 2-dimension), the stapler can be used to cut in
different directions and angles to minimize shrinkage of the
remaining lung.

Following resection of the lung segment, warm sterilized
water was injected into the chest cavity, and air leakage of
the wound was observed by swelling of the lung. The airway
pressure was 15-20 cmH,O; a small amount of air leakage
wound was covered in soluble hemostatic gauze, and fibrin
glue was sprayed. Serious air leakage should be carefully
sewn and tied first, and if necessary, the wound should be
covered.

According to intraoperative freezing, in cases of atypical
adenomatous hyperplasia (AAH) and adenocarcinoma
in situ (AIS), the corresponding hilar and mediastinal lymph
nodes should not be sampled or cleaned. If the sample is
identified as a microinvasive adenocarcinoma (MIA) by
frozen section, the corresponding regional lymph nodes
need to be sampled and sent for inspection [Groups 7,
9, 10, 12, and 13 (optional)]. However, if it is identified
as an invasive adenocarcinoma (IA), it is necessary to
communicate with family members and choose to perform
lobectomy and lymph node dissection at the same time [left
side: Groups 4 L, 5, 6, 7, 8, 9, 10, and 11; right side: Groups
2, 4R, 3A (optional), 7, 8, 9, 10, and 11] or only lymph node
dissection.

Before closing the chest, an intercostal nerve block
was routinely performed in the 3" — 9" intercostal area; a
thoracic drainage tube was placed in the endoscopic hole
to the top of the chest, and the incision was closed layer by
layer to complete the procedure.

© Journal of Thoracic Disease. All rights reserved.
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Results

There were 31 patients in this study cohort, including 7
males and 24 females, with a median age of 51 [31-62] years.
Among these patients, there were 25 cases of lung cancer
and 6 cases of benign pulmonary nodules (7uble I).

All patients successfully completed the operation,
without conversion to thoracotomy, and one patient was
converted to lobectomy due to insufficient incision margins
intraoperatively. In this cohort, two patients were treated
using the interlobar fissure approach, 25 patients were
treated via the inferior pulmonary ligament approach, and
four patients were treated by employing both methods.
Also, 20 patients had a single lesion, and 1 patient had two
lesions. Eleven patients underwent surgical resection on
other lesions when posterior and/or lateral basal segment
lesions resected (Table 2).

The median operation time was 120 [50-290] min, the
median intraoperative blood loss was 50 [10-100] mL, the
median postoperative drainage time was 4 [2-10] days, and
the median postoperative hospital stay was 4 [2-13] days.
There were no perioperative deaths, and the postoperative
complications included five cases of persistent air leakage
longer than 5 days (7, 7, 8, 9, and 10 days). One patient
developed a pulmonary infection and abnormal liver
function and was discharged from the hospital on the 13"
day after treatment. Postoperative pathology showed that
there were 25 cases of primary adenocarcinoma or atypical
adenomatous hyperplasia, including 13 cases of MIA, 11
cases of IA, and 1 case of AAH. The median maximum
diameter of the lesion was 0.8 [0.2-1.5] cm, 8 [4-15] lymph
nodes were resected, and no tumor metastasis was found.
Inflammatory lesions were detected in six cases (Zuble 3).

Discussion

Although lobectomy plus mediastinal lymphadenectomy
is still the gold standard for the surgical treatment of lung
cancer (15), increasing evidence shows that segmental
resection (16-18) can achieve the same radical effect for
partial early lung cancer. Compared with lobectomy,
segmental resection requires higher surgical skills and
anatomical structure identification.

Basal segmental resection is a difficult stage during
segmental resection of the lung, especially resection of the
posterior and/or lateral basal segments. The main reason
for this is that the portal structure of the posterior and/
or lateral basal segments penetrate deep into the lung

7 Thorac Dis 2022;14(12):4904-4915 | https://dx.doi.org/10.21037/jtd-22-1719
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Table 2 Surgical approaches and surgical types Table 3 Perioperative outcomes

Category No. of cases Variables Total (N=31)

Surgical approaches Operative time (min)

Interlobar fissure (A) 2 Range 50-290
Inferior pulmonary ligament (B) 25 Median 120
A+B 4 Blood loss (mL)

Surgical types Range 10-100
RS10 5 Median 50
RS10 + RULW 2 Chest tube duration (d)

RS10 + LLLW 1 Range 2-10
RS10 + RMLW 1 Median 4
RS10 + LS1+2 + LLLW 1 Postoperative hospital stay (d)

RS10+9 3 Range 2-13
RS10+9—RLL + RS2 1 Median 4
RS10+9 + RULW 1 Postoperative complications

LS10 5 Prolonged air leakage (>5 d) 5
LS10 + LULW 1 Prolonged pneumonia and liver dysfunction 1
LS9 1 Tumor size (cm)

LS9 + LULW 1 Range 0.2-1.5
LS10+9 5 Median 0.8
LS10+9 + RS1 1 Histologic subtypes

LS10+6 1 AAH 1
LS10+9+6 1 MIA 13

RULW, right upper lobe wedge resection; LLLW, left lower lobe IAC 11

wedge resection; RMLW, right middle lobe wedge resection;

RLL, right lower lobe resection; RULW, right upper lobe wedge Inflammatory nodules 6

resection; LULW, left lower lobe wedge resection; RS1, apical Pathological TNM stage of lung cancer

segment of the right upper lobe resection. 0 ]

1A1 20
parenchyma and varies greatly. Through the accumulation A2 4

of experience in early simple lung segment surgery, we
carried out thoracoscopic dissection of the posterior and/or
lateral basal segments by employing the inferior pulmonary
ligament approach and/or interlobar fissure approach.
From January 2020 to June 2022, a total of 31 patients have
undergone this surgical procedure successfully, achieving
good results and no deaths.

Due to the deep position and lack of pleural shrinkage,
it is difficult to accurately detect small pulmonary nodules
in the posterior or lateral basal segments using the naked
eye and experience alone, and lobectomy may even be
needed because of incomplete lung segment resection.

© Journal of Thoracic Disease. All rights reserved.

AAH, atypical adenomatous hyperplasia; MIA, minimally
invasive; IAC, invasive adenocarcinoma; TNM, Tumor Node

Metastasis classification.

In this group, there was one intersegmental nodule in
right segment (RS) 9. Following RS10+9 resection, the
surgical margin did not meet the requirements, and the
right lower lobe required enlargement. Therefore, it is
necessary to carefully determine the type of anatomical
structure, including whether there are any variations or
deformities, etc. Preoperative planning should be performed

7 Thorac Dis 2022;14(12):4904-4915 | https://dx.doi.org/10.21037/jtd-22-1719
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according to the size, location, imaging diagnosis, and
reliable incisal edge of the lesion based on thin-layer CT
and 3D-CTBA (19-21). Moreover, the designed resection
sequence should follow the principle of “from shallow to
deep” during the operation. The surgeon should try to
move to the distal hilum, preferably to the subsegmental
branch, after the dissecting section hilum, carefully identify
the anatomical structure of the target segment, compare
it with the preoperative images, observe whether it is
consistent, and then implement the procedure according to
the preoperative operation plan.

There are two common surgical methods of posterior
or lateral basal segment resection, each with its own
characteristics. The characteristics of the traditional
interlobar fissure approach are as follows: the exposure is
clear and the judgment is relatively simple. However, this
method requires the separation of the space between the
dorsal and basal segments, and the operation is complicated.
Furthermore, the surgical wound is large and the operation
takes a long time. Following resection of the posterior
lateral basal segment, the dorsal and anterior inner basal
segments are separated, and thus, it is necessary to suture
the dorsal and anterior basal segments again to avoid the
risk of torsion.

The features of the unidirectional inferior pulmonary
ligament approach are as follows: relatively simple
operation, easy to master, no need to separate the lung tissue
intraoperatively between the dorsal and basal segments,
as well as a small wound and short operative time, thereby
avoiding the risk of pulmonary torsion postoperatively, and
ensuring high operator fluency and comfort. However, this
method requires more of the surgeon. It is necessary to
have a very clear identification of the preoperative imaging
interpretation and intraoperative portal structure as well as
higher surgical skills.

Therefore, we adopted the idea of mainly passing
through the inferior pulmonary ligament, supplemented by
the interlobar fissure approach, and performed posterior
and/or lateral basal segment resection. Since the variation
in the segmental bronchus is relatively small, we usually
take the bronchus as the center as a reliable intraoperative
reference. Typically, the collateral relationship between
the artery and bronchus at the segmental hilum is not
very close, but at the subsegmental branch, the artery
and bronchus are close. Therefore, the length must be
sufficient, regardless of the free vein, bronchus, or artery.
On the one hand, they can be compared with each other for

© Journal of Thoracic Disease. All rights reserved.
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identification, and on the other hand, tearing and bleeding
of the pulmonary vessels during ligation or treatment with
cutting and suturing devices can be avoided. Two patients
in this study cohort underwent surgery via the interlobar
fissure approach, mainly in the early stage. As it is not
possible to form a one-to-one correspondence between
each structure of the portal and preoperative CT and 3D
reconstruction based on the preoperative planning, this
method is used for comparison and confirmation to avoid
false or missing data. However, when the anatomical results
were familiar, we routinely applied the approach through
the inferior pulmonary ligament to perform this kind of
procedure, and 25 cases in this group utilized only this
method to complete the operation. Yet, if the doornail
lymph nodes are encountered during the operation or it is
difficult to identify them, further confirmation, separation,
and segmentation can be carried out simultaneously with
the inferior pulmonary ligament and interlobar fissure
approach. If necessary, the hilum structure of the sections
can be separated sequentially from bottom to top according
to the order of “posterior lateral basal segment resection—
lateral basal segment resection”. Four patients in this group
underwent surgery by combining the two methods due to
the above reasons.

Through the study, familiarity, and mastery of this
operation, we have realized that there are two main
difficulties in the resection of the posterior and/or lateral
basal segment. First, it is difficult to confirm the vein
of the posterior lateral basal segment. The main vein
in the posterior and/ or lateral basal segment varies
greatly. With the exception of the posterior lateral basal
segment vein (V10), which is usually the lowest branch,
the other pulmonary veins often have distant branches.
There are intersegmental veins between the adjacent lung
segments, and a reticular structure is formed between
the lung segments. Therefore, it is necessary to free the
basilar segment vein to the distal end of the lung as far as
possible during the operation and judge the vein to which
the posterior outer basilar segment belongs according to
the course of the vein. The better cut less than cut more
principle should be applied. With unclear discrimination, if
it does not affect the processing of the intersegment plane,
it can be continued; surgeons should try to cut off only the
intrasegmental vein and keep the intersegmental vein. All
20 patients in this cohort underwent chest plain film or
chest CT examination on the 2™ day postoperatively, and
no obvious pulmonary congestion was observed. There was

7 Thorac Dis 2022;14(12):4904-4915 | https://dx.doi.org/10.21037/jtd-22-1719
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no hemoptysis at 1 week postoperatively.

Second, it is very difficult to judge the plane between
segments. The traditional method involves using the
expansion and collapse approach (22), which is inaccurate.
When the residual lung is expanded, the gas of adjacent
lung segments will diffuse to the target segment, and the
target segment will also expand as a result. At this point, it
becomes difficult to accurately judge the boundary between
lung segments. Therefore, we adopted the “Improved
Expansion and Collapse Method” (14) to accurately
define the boundary between lung segments and improve
the process of expansion and collapse. This showed that
the boundary line of expansion and collapse is clear and
distinguishable, which has the advantages of accuracy,
safety, simplicity, good repeatability, and no complications,
and can be applied to all kinds of lung resections. After
exposing the intersegmental plane, guided by the junction
of the intersegmental vein and expansion and collapse, the
intersegmental plane was processed by sharp separation
and suture separation, and the techniques of dimension
reduction and door opening were comprehensively applied
(23,24). The anatomical fault and leakage will affect the
precise definition of the interface between lung segments,
and it has been determined that the leakage needs to be
cut off and the surgical scheme needs to be changed when
the main blood vessels or bronchi of adjacent segments are
broken by mistake.

In this cohort of patients, two cases were treated using
the simple interlobar fissure approach, 25 cases by the
inferior pulmonary ligament approach, and four cases by a
combination of the two methods. All patients successfully
completed the operation without serious intraoperative
events or complications, and there were no perioperative
deaths. Therefore, a full understanding of preoperative
thin-slice CT and/or 3D-CTBA by follow-up practitioners
and the gradual accuracy of understanding the anatomical
structure, with the continuous improvement of endoscopic
operation skills, is safe and feasible to master thoracoscopic
resection and/or lateral basal segment resection via the
inferior pulmonary ligament approach. This approach is
worthy of clinical promotion for the following reasons: it is
a simpler operation, less time-consuming, creates a smaller
wound surface, provides better protection of lung tissue, the
whole operation process is more reasonable, the efficiency
is higher, and it offers greater benefits for patients. If there
is any difficulty in judgment during the operation, the two
methods can be comprehensively selected according to the
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situation to avoid irreparable damage to patients.

Conclusions

The approach of the inferior pulmonary ligament to
resect posterior and/or the lateral basal segment can
optimize the surgical procedure. The surgical trauma and
postoperative complications are reduced, which is worthy of
popularization and application.
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