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ORIGINAL PAPER

The impact of dissection of station 9 on survival and the necessity of
pulmonary ligament division during upper lobectomy for lung cancer

Serkan Yazgana , Ahmet €Uçveta, Yunus T€urka and Soner G€ursoyb

aDepartment of Thoracic Surgery, Dr. Suat Seren Chest Diseases and Surgery, Medical Practice and Research Center, Health
Sciences University, Izmir, Turkey; bDepartment of Thoracic Surgery, Izmir Bakircay University, Izmir, Turkey

ABSTRACT
Background: We conducted this study to investigate the need for dissection of station 9
lymph nodes during upper lobectomy for non-small-cell lung cancer (NSCLC) and to find
out the operative results of inferior pulmonary ligament division.
Methods: A total of 840 patients who underwent upper lobectomy for NSCLC between
January 2007 and June 2020 were evaluated retrospectively. The patients were separated
into two groups – those having undergone lymph node dissection of station 9 and inferior
pulmonary ligament dissection (Group I) and those who did not (Group II). In these groups,
the prognostic value of station 9 lymph nodes and postoperative effects (drainage time, pro-
longed air leak, dead space and length of hospital stay) of ligament division or preservation
were analyzed.
Results: The number of patients with station 9 lymph node metastasis was only one (0.1%)
and that was multi-station pN2 disease. Station 9 lymph nodes were found in 675 (80.4%)
patients, while 22 (2.6%) patients had no lymph nodes in the dissected material. In the other
143 (17%) patients, the inferior pulmonary ligament and station 9 were not dissected. While
5-year survival was 64.9% in 697 patients of Group I, it was 61.3% in 143 patients of Group
II (p¼ 0.56). There was no statistically significant difference between the groups in postoper-
ative effects of ligament division or preservation.
Conclusions: In upper lobectomies, status of station 9 does not have a significant impact on
patients’ survival and lymph node staging. Additionally, preservation or division of the infer-
ior pulmonary ligament has no significant advantage or disadvantage.
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Introduction

The most effective treatment modality for early-
stage non-small cell lung cancer (NSCLC) is ana-
tomical lung resection performed along with sys-
tematic lymph node dissection [1]. Nodal
dissection is an integral part of lung cancer sur-
gery, since the status of the lymph nodes should
be known for accurate staging of the disease and
postoperative treatment planning [2]. However,
nodal dissection method is discussed among thor-
acic surgeons now and again. Although systematic
lymph node dissection is recommended for the
most accurate histological lymph node staging, dif-
ferent methods such as sampling or lobe-specific
lymph node dissection are still used and it remains
undetermined which one the optimal method is.

In a previous study, it was found that adapta-
tion of the residual lung following upper or lower
lobectomy was associated with a less favorable
adaptation in upper lobectomy than that in lower

lobectomy [3]. Various opinions have been put for-

ward about the reasons behind this, and a debate

has come up in recent years. Some authors argue

that division of the inferior pulmonary ligament

(IPL) during upper lobectomy is unnecessary, and

disagree with the theory that this contributes to

the expansion of the residual lobe. They also sug-

gest that this can lead to complications such as

bronchial deformation, stenosis, obstruction, or

lobar torsion [4].
In this study, we investigated the value of the

nodal station 9 as a part of staging, and the opera-

tive results of IPL dissection in upper lobectomies

performed due to NSCLC localized in the

upper lobe.

Materials and methods

The study was approved by the institutional review

board (IRB date and no: 16/06/2020, 49109414/
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604.02/5582) and was conducted in accordance
with the principles of the Declaration of Helsinki.

Patient selection

All clinical documents of the patients who had
undergone surgery due to NSCLC between
January 2007 and June 2020 were analyzed retro-
spectively. Those who underwent upper lobectomy
and mediastinal lymph node dissection were
included in the study. Mediastinal lymph node
classification was made in accordance with ‘The
Eighth Edition Lung Cancer Stage Classification’
[5]. Sublobar resections or resections wider than
lobectomy, bilateral surgeries, rethoracotomies,
incomplete resections, stage IV tumors, carcinoid
tumors, benign or metastatic tumors, neoadjuvant
therapies, and operative mortalities were excluded
from the study. Operative mortality was defined as
deaths occurring within the first 30 days.

Clinicopathologic data

All patients underwent thoracic computed tomog-
raphy imaging, fiberoptic bronchoscopy, and posi-
tron emission tomography imaging to detect
distant metastasis, preoperatively. To exclude N3
disease or to confirm N2 involvement, endobron-
chial ultrasonography and/or videomediastino-
scopy was performed in all patients who required.

All operations were performed by two-person
surgical teams following intubation with a double-
lumen endotracheal tube. Upper lobectomy via
video-assisted thoracic surgery (VATS) was per-
formed using three incisions. Middle lobe fixation
was performed in patients with an IPL division
when torsion of right middle lobe was deemed
possible at the end of the operation. Air leak was
checked carefully at the end of the operation. In
the event of an air leak, methods such as primary
repair of parenchymal tissue, synthetic paren-
chyma graft, and autologous tissue adhesive were
used to prevent the leakage. In the upper lobec-
tomy through VATS, the bronchovascular struc-
tures in the hilar region were cut, and the fissure
was divided with the fissureless technique.

When the surgeon detected more than one
lymph node in a station, he/she sent each lymph
node for pathological examination separately.
When a single lymph node fragmented during dis-
section, these lymph node fragments were exam-
ined as one single lymph node. The lymph nodes
which were found suspicious through preoperative
radiological evaluation or according to the findings

obtained during the operation were definitely eval-
uated with frozen section examination during the
operation. All dissected lymph nodes were noted
and positive and negative lymph nodes were
recorded according to pathology results. The
patients were separated into two groups – those
having undergone lymph node dissection of sta-
tion 9 and IPL dissection (Group I) and those who
did not (Group II). Survival analyses were carried
out in these groups to investigate the prognostic
value of station 9 lymph nodes. Station 9 lymph
node dissection was not performed either in early
stage patients, in whom the absence of metastasis
in superior mediastinal lymph nodes was proven
by frozen section, at the surgeon’s own discretion,
or when no lymph node was detected in station 9
through a dissection performed with or without
dividing the inferior ligament. Similar techniques
were used in VATS and thoracotomy in terms of
dissection of station 9 lymph node or inferior pul-
monary ligament approach. The decision to per-
form VATS or thoracotomy for tumor resection was
made by the same surgical team, taking into
account the characteristics of the patient and of
the disease. Patients who were converted from
VATS to thoracotomy for various reasons were
included in the thoracotomy group.

The operation was completed by inserting sin-
gle chest tube in patients who underwent VATS
upper lobectomy and double chest tube in
patients undergoing thoracotomy. A daily chest
roentgenogram was performed in all patients. In
VATS resections, the chest tube was removed
when air leak had ceased and the drainage volume
had dropped below 100–200 cc. In thoracotomy
patients, of the two chest tubes, one apical and
one basal, the latter was removed first when the
drainage volume was below 100–200 cc. The
approach to the apical drain was the same as that
described for VATS. The patients whose chest tube
was removed were discharged on the same day or
the next day after having checked with a chest X-
ray at the end of a reasonable period of time.
When prolonged air leak (PAL) occurred in both
surgical methods, the chest tube was replaced
with the Heimlich valve system instead of the
closed underwater drainage, enabling the patient
to be discharged.

The patients were referred to the oncology
clinic, where they were followed up, with their
pathology reports. Of patients with stage II–IIIA,
those whose general condition was suitable for
additional treatment received adjuvant treatment
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8–10weeks after the operation. Criteria such as
tumors larger than 4 cm, lymphovascular invasion,
and visceral pleural invasion were considered for
adjuvant treatment. The patients were subse-
quently followed up every three months in the first
year, every six months in the second year, and
then annually with routine blood tests and com-
puted tomography of the thorax. The time period
determined for the survival study was defined as
the interval between the date of resection for
NSCLC and the date of death or the last follow-up
of the patients. The latest status of living patients
was checked from the national registration system
in September 2020.

On the other hand, in order to analyze the post-
operative effects of division or preservation of IPL,
length of hospital stay, drainage time, PAL and
expansion of residual lung on postoperative chest
radiographs were examined and the dead space
was evaluated. Postoperative chest tube drainage
longer than seven days was interpreted as PAL
[6–10]. Plain chest X-rays (posterior-anterior) were
performed at end-inspiration one month after sur-
gery to evaluate the upward movement of the
residual lobes and incomplete re-expansion in the
longitudinal axis was regarded as dead space.

The clinical parameters such as gender, age,
and date of surgery were retrospectively reviewed.
The surgery and pathology reports were examined
and the pathological type, lymph node status of
each station, the size of the primary tumor and the
location of the tumor were obtained.

Statistical analysis

Data were collected from hospital database, oper-
ational reports, patient charts and national mortal-
ity database. Excel software (Microsoft Corp,
Seattle, WA, USA) was used to analyze the data.
The means and standard deviations of the continu-
ous variables, and number and percent of categor-
ical variables were given by using descriptive
statistics. Taking into consideration all deaths, the
estimated survival rate was calculated using the
Kaplan–Meier method and compared by the Log-
rank test. The groups were compared using the
chi-square (v2) test and the Mann–Whitney U test
was used to compare the medians of the groups.
Variables with a p-value less than 0.05 and station
9 dissection were selected for further multivariable
analysis. Multivariable analysis for OS was per-
formed to identify the prognostic factors using the
Cox proportional hazard model. A p-value less

than or equal to 0.05 was considered as statistic-
ally significant. All statistical analyses were per-
formed with IBM SPSS Statistics, version 22 (IBM
Corporation, Armonk, NY, USA).

Results

During the study period, 2296 primary lung cancer
patients underwent curative anatomical lung
resection and mediastinal lymph node dissection.
There were 840 (36.6%) upper lobectomies meet-
ing the specified criteria. The mean age of the
upper lobectomy patients constituting the study
population was 61.8 ± 8.3 (range from 35 to
84 years). 728 of these patients (86.7%) were male
and 112 (13.3%) were female. While thoracotomy
was preferred in 690 (82.1%) patients, VATS was
decided in 150 (17.9%) patients. Right upper lobec-
tomy was performed in 475 (56.5%) patients and
left upper lobectomy in 365 (43.5%) patients.
Upper sleeve lobectomy was performed in 83
(9.9%) patients. Right and left upper sleeve lobec-
tomies were 61 (7.3%) and 22 (2.6%), respectively.
280 (33.3%) patients received adjuvant treatment.
Squamous cell carcinoma was determined in 378
(45%) patients, adenocarcinoma in 382 (45.5%)
patients, large cell carcinoma in 57 (6.8%) patients,
and other histological tumor types in 23 (2.7%)
patients. While no lymph node metastasis was
observed in 672 (80%) patients, 168 (20%) patients
had lymph node metastasis. According to the
pathology reports, 675 (80.4%) patients had station
9 lymph nodes. It was found that there were no
lymph nodes in the station 9 material in 22 (2.6%)
patients. These 697 patients constituted Group I.
IPL and station 9 were not dissected in the other
143 (17%) patients (Group II). The number of
patients with station 9 lymph node metastasis was
only one (0.1%). Tumor diameter was 3 cm or less
in 417 (49.6%) patients. While the mean tumor
diameter was 3.8 ± 1.9 (0.3–11) cm in Group I, it
was 3.5 ± 1.9 (0.6–11) cm in Group II.

At the end of the study, 556 patients (66.2%)
were still alive. When all upper lobectomies were
considered, five and 10-year survivals were 64.3
and 47.8%, respectively. Five and 10-year survival
rates, and median [± SD] survival time of the 697
patients in the Group I were 64.9%, 48.8%, and
103 ± 13.1months, respectively [95% confidence
interval (CI)¼77.4–128.6], while these rates and
median [± SD] survival time were 61.3%, 44%, and
98.7 ± 8.0months for 143 patients in Group II (95%
CI ¼ 83.1–114.3) (p¼ 0.56) (Figure 1). Five-year
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survival was 63% in upper lobectomy patients who
underwent thoracotomy, while it was 74.4% in the
VATS group (p< 0.05). While station 9/IPL dissec-
tion was performed in 593 (85.9%) of the patients
for whom thoracotomy was preferred, this number
was 104 (69.3%) in VATS patients. Five-year surviv-
als of these two groups were 63.7 versus 80.9%,
respectively (p¼ 0.03). General characteristics and

survival results of the 840 patients are shown in
Table 1. Five-year survival comparisons for differ-
ent prognostic variables between Group I and
Group II patients are shown in Table 2.

The patient with positive station 9 lymph nodes
was still alive at 118months. This patient was mul-
tiple-station pN2 positive. Among all patients who
underwent upper lobectomy, 99 (11.8%) had only

Figure 1. Kaplan–Meier survival curve of Group I (n¼ 697) and Group II (n¼ 143) patients.

Table 1. General characteristics and survival of patients who underwent upper lobectomy due to non-small cell lung cancer
(overall population, n¼ 840).

Variables n
5-Year

survival (%)
Median

survival (month)
Univariate
p-value

Multivariate
p-value 95% CI

Age
�60 357 68.4 136.0 0.006 0.002 1.14–1.84
>60 483 60.6 87.0

Operation type
Thoracotomy 690 63.0 98.7 0.02 0.05 1.00–2.75
VATS 150 74.4 NA

Tumor location
Right 475 64.3 102.3 0.75
Left 365 64.3 100.4

Sleeve resection
No 757 63.9 100.4 0.43
Yes 83 67.8 NA

Pathological type
Squamous 378 66.2 102.3 0.62
Non-squamous 462 62.8 99.3

N status
N0 672 68.6 126.5 <0.001 <0.001 1.42–1.98
N1 99 64.2 93.8
N2 69 24.0 25.4

Primary Tumor
3 cm or less 417 69.9 127.3 0.001 0.003 1.13–1.81
Above 3 cm 423 58.7 89.8

Dissection
Yes 697 64.9 103.0 0.56 0.37 0.64–1.17
No 143 61,3 98.7

Bold value represent statistically significant outcomes. CI: confidence interval; NA: not available; VATS: video-assisted thoracic surgery.

4 S. YAZGAN ET AL.



pN1 disease and 69 (8.2%) had pN2 disease. Skip
pN2 disease (pN2a1) was detected in 31 (3.7%) of
pN2 cases and 38 (4.5%) cases were pN2 disease
with pN1 (pN2a2). The pN2a1 ratio was 44.9% in
those with pN2 disease.

pN2 positivity was observed in 93 different sta-
tions in 69 cases with pN2 disease. Multiple-station
N2 disease was detected in 22 patients. According to
this, station 4 had the highest pN2 positivity with 32
stations. It was followed by station 6 with 19 station
positivity, station 5 with 21 stations, station 7 with
10 stations, station 2 with 6 stations, station 8 with 4
stations and station 9 with one station.

When postoperative parameters were analyzed
within the two groups with or without Station 9/
IPL dissection, PAL was detected in 271 (38.9%)
patients in Group I and in 60 (42%) patients in
Group II. In the postoperative period, a problem
with the residual lung filling the empty space in
the upper thorax was observed in 323 (46.3%)
patients in Group I and in 72 (50.3%) patients in

Group II. The mean drainage time was 9.7 ± 7.5
(2–52) days in Group I, whereas it was 9.9 ± 7.7
(2–48) days in Group II. When similar analyses
were examined separately in the IPL division and
preservation groups, no statistically significant dif-
ference was found in terms of mean drainage
time, postoperative hospital stay, PAL, and the free
space filling rate of the residual lung in the upper
thorax (Table 3). In the subanalysis of the patient
group that had PAL and free space in the postop-
erative period, gender, operation type, tumor loca-
tion and size of the primary tumor had a
significant impact on survival, whereas lymph
node positivity and sleeve resection did not have a
significant impact (Table 4).

Discussion

Lymphatic metastasis is the most important mech-
anism in the spread of lung cancer and is one of

Table 2. The effect of station 9 and pulmonary ligament
dissection on survival in patients who underwent upper lob-
ectomy for non-small cell lung cancer (Overall popula-
tion, n¼ 840).

Variables

Group I Group II

p-Valuen

5-Year
survival
(%) n

5-Year
survival
(%)

Age
�60 299 68.3 58 68.6 0.95
>60 398 61.9 85 55.3 0.47

Operation type
Thoracotomy 593 63.7 97 59.2 0.43
VATS 104 80.9 46 69.9 0.62

Tumor location
Right 372 64.8 103 62.1 0.85
Left 325 65.0 40 59.1 0.44

Sleeve resection
No 618 64.3 139 62.2 0.80
Yes 79 69.6 4 33.3� 0.009

Pathological type
Squamous 317 67.4 61 59.8 0.49
Non-squamous 380 62.8 82 62.5 0.91

N status
N0 556 69.3 116 65.6 0.70
N1 88 60.7 11 90.9 0.20
N2 53 27.0 16 17.5 0.35

Primary tumor
3 cm or less 336 70.4 81 67.9 0.57
Above 3 cm 361 59.7 62 53.1 0.62

Group I: Those undergoing station 9 and pulmonary ligament dissec-
tion; Group II: those who did not undergo station 9 and pulmonary
ligament dissection; VATS: video-assisted thoracic surgery, �2-years
survival. Bold value represents statistically significant outcomes.

Table 3. Postoperative parameters compared in patients with divided and preserved pulmon-
ary ligament.
Variables Group I (n¼ 697) Group II (n¼ 143) p

Drainage time (days), (mean ± SD) 9.7 ± 7.5 9.9 ± 7.7 0.80
Postoperative dead space, n (%) 323 (46.3) 72 (50.3) 0.41
PAL, n (%) 271 (38.9) 60 (42.0) 0.51
Postoperative hospital stay (days), (mean ± SD) 8.0 ± 3.4 8.3 ± 4.0 0.40

Group I: divided pulmonary ligament; Group II: preserved pulmonary ligament; PAL: prolonged air leak; SD: stand-
ard deviation.

Table 4. Rates of patients with free space and/or prolonged
air leak in the postoperative period and analysis of effective
variables (n¼ 840).

Variables n

Complication
rate
(%)

Univariate
p-value

Multivariate
p-value

Age
�60 173 48.5 0.49
>60 222 46.0

Sex
Male 364 50.0 <0.001 <0.001
Female 31 27.7

Operation type
Thoracotomy 347 50.3 <0.001 0.002
VATS 48 32.0

Tumor Location
Right 255 53.7 <0.001 <0.001
Left 140 38.4

Sleeve resection
No 360 47.6 0.36
Yes 35 42.2

Pathological type
Squamous 175 46.3 0.73
Non-squamous 220 47.6

N status
N0 328 48.8 0.12
N1 40 40.4
N2 27 39.1

Primary tumor
3 cm or less 172 41.2 0.001 0.02
Above 3 cm 223 52.7

Dissection
Yes 323 46.3 0.41 0.27
No 72 50,3

Bold value represents statistically significant outcomes. VATS: video-
assisted thoracic surgery.
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the factors affecting prognosis. Mediastinal lymph
node dissection is therefore an important compo-
nent of lung cancer surgery. However, the extent
of lymph node dissection is still controversial,
especially for upper lobe tumors. Some studies
suggest that upper lobe tumors are less likely to
metastasize to inferior mediastinal lymph nodes
than middle and lower lobe tumors. These studies
also indicate that the possibility of regional metas-
tasis to the superior mediastinal lymph nodes is
higher [11]. Moreover, it is known that the metas-
tasis rate of station 9 lymph nodes in lung cancer
patients is significantly lower than that of other
mediastinal stations [2]. Therefore, in upper lobe
tumors, the effect of the inclusion of inferior medi-
astinal lymph nodes, especially station 9, in routine
dissection on prognosis is currently
being discussed.

On the other hand, some other reports state
that IPL dissection does not significantly contribute
to lung volume in upper lobectomies; on the con-
trary, according to these reports, it may cause
some complications because it leads to a change
in bronchial angle [12]. From this point of view, in
routine mediastinal lymph node dissection accom-
panying upper lobectomy, which is performed due
to primary NSCLC localized in the upper lobe, the
necessity of station 9 and the division of the IPL
are open to discussion, seeing that there was no
significant impact on survival in patients who
underwent selective mediastinal lymph node dis-
section for the upper lobe [13].

In a study investigating the metastasis rate of
station 9 lymph nodes in patients undergoing rad-
ical surgery due to NSCLC, the rate was 3.45% [2].
In this study, it is seen that some of the patients
who underwent sublobectomy at early stage or
who had selective mediastinal lymphadenectomy
were not included. Considering this, it is certain
that the possibility of metastasis of station 9 will
be even lower in all lung cancer patients. Station 9
metastasis is thus a significantly lower probability
than other mediastinal lymph nodes. Moreover,
when this condition was investigated solely in
terms of upper lobectomies, the number of station
9 metastases was only one (0.23%) in 423 left
upper lobectomies and only six (1.36%) in 440
right upper lobectomies. While the rate of station
9 metastasis was 0.81% in a total of 863 upper lob-
ectomy patients in the aforementioned study, it
was observed only in one (0.14%) of 697 patients
in our study, and this rate was even more remark-
able. We may wonder whether the nodal staging

would be incomplete if station 9 lymph node dis-
section had not been performed in this patients.
However, the remarkable detail in this case was
that it was multi-station pN2 positive. The situation
was different for station 8, which was another sta-
tion where we observed a small number of meta-
stases. There, we detected metastasis in a single
station or positivity together with station 7 due to
its anatomical proximity. Therefore, unlike station
9, we believe that station 8 should be dissected
separately along with the subcarinal lymph nodes.
Station 9-positive patient had adenocarcinoma
histology. The tumor was 4 cm in size and was
located peripherally. Stations 5 and 9 were meta-
static in the patient who underwent left upper lob-
ectomy. The patient, who received adjuvant
treatment, is still alive in the 10th year of fol-
low-up.

In the study of Sun et al. [2], among all NSCLC
patients who underwent resective surgery, the
median survival time was 42months in station 9-
positive patients and 48months in station 9-nega-
tive patients, and the difference was not signifi-
cant. They have reported lymph node positivity at
station 9 as 0% in 557 surgery patients with stage
0-IIb according to TNM staging. They argue that
metastasis status of station 9 does not directly
affect prognosis once the influence of other factors
is eliminated. Okada et al. [14] and Asamura et al.
[15] stated in their studies that upper lobe tumors
tend to metastasize to the superior mediastinum.
Deng et al. [16] reported that there is no need for
dissection of the lower mediastinal lymph nodes,
particularly in cases of upper lobe tumors (�3 cm).
These and similar studies have recently led some
thoracic surgeons to perform more specific lymph
node dissection, considering early-stage tumor, its
location and size. The basis of these different
trends is the same as that in shortening the inci-
sions, the increasing trend in performing endo-
scopic surgery, and the proliferation of
parenchyma-sparing surgery. Likewise, this is an
attempt by surgeons to reduce surgical trauma
and avoid non-pathologic lymph node dissection
by minimizing lymph node dissection. Considering
the fact that prophylactic lymphadenectomy does
not have a positive effect on survival in patients
without nodal metastasis, it becomes inevitable to
prevent unnecessary lymph node dissection. From
this aspect, when there is no pathologic lymph
nodes, it would not be wrong to discuss the sta-
tion 9 dissection, especially in upper lobe tumors,
also considering the 0.1% metastasis rate in our
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study. Our study showed that the lymph node
staging of upper lobe tumors does not change
whether station 9 is dissected or not.

In our study, station 9/IPL dissection was per-
formed in 85.9% of thoracotomy patients, while
this rate was 69.3% in VATS patients. While some
surgeons work on upper lobe tumors using VATS
method, they less frequently resect station 9, thus
reducing the total number of sampled lymph node
stations [17]. The assessment of the lymph node
depends on the patient and the surgeon and not
on any technical limitations of VATS. However,
since station 9 nodal metastases are rare in upper
lobe tumors, the value of such additional sampling
should be discussed for both interven-
tion methods.

Another controversial issue is IPL division during
upper lobectomy. Some surgeons cut the pulmon-
ary ligament during upper lobectomy. This, in the-
ory, reduces the free space in the upper thorax by
increasing the mobility of the residual lobes [4].
However, division of the ligament can cause bron-
chial obstruction, bronchial stenosis, or atelectasis
in the postoperative period, as it will change the
bronchial angle. Some studies link the intractable
cough and shortness of breath that occur after
upper lobectomy to this condition [18]. In a report
analyzing the status of IPL in upper lobectomy,
eight articles that best answered the questions on
the subject were reviewed [4]. As a result, it was
reported that there was no convincing evidence
on the fact that IPL division in upper lobectomy
significantly improves results and reduces compli-
cations. In another meta-analysis, these patients
were compared in terms of conditions such as
postoperative drainage time, ratio of postoperative
dead space, postoperative complication rate, and
change in bronchial angle [19]. This meta-analysis
confirmed that IPL division does not effectively
reduce postoperative complications and does not
improve prognosis. It was reported that IPL div-
ision is therefore not required after upper lobec-
tomy. As emphasized in this and many other
studies, the data of our study also showed that IPL
division does not prolong drainage time
(9.7 ± 7.5 days in Group I, 9.9 ± 7.7 days in Group II,
p¼ 0.80) and hospital stay (8.0 ± 3.4 days in Group
I, 8.3 ± 4.0 days in Group II, p¼ 0.40), and does not
provide an additional advantage. In the analysis of
postoperative dead space, there was no significant
difference between our patients with divided and
preserved IPL (46.3% for Group I and 50.3% for
Group II, p¼ 0.41).

Our study has some limitations. First of all, this
is a retrospective study. Secondly, this was a sin-
gle-center study. If we had included more health
centers and compared the results of dissection
technique according to their surgical approaches,
the results would be more objective. Thirdly, there
are several different surgical teams in our center,
and this may not provide a proper standard in
lymph node dissection technique. Fourthly, div-
ision or preservation of the IPL was at the
surgeon’s own discretion. We did not have a cer-
tain standard for IPL division or preservation.
Therefore, there may be selection bias in the deci-
sion regarding whether to preserve or not. More
precisely designed, randomized, controlled studies
are needed to demonstrate a more accurate rela-
tionship between complications and IPL division.

Our study shows that the status of station 9
does not have a significant impact on the survival
of patients in upper lobectomies performed due to
NSCLC. Furthermore, the possibility of station 9
lymph node metastasis in upper lobectomies is
negligible, and this does not have a significant
impact on nodal staging. If further studies support
our research, routine dissection of station 9 may
not be necessary for upper lobectomies in the
future. However, systematic lymph node dissection
should not be compromised until sufficient scien-
tific evidence is presented. It will be sufficient to
resect the visible station 9 lymph nodes without
dividing IPL because preservation or division of
the inferior pulmonary ligament has no significant
advantage or disadvantage in upper lobectomies.
Comparing our views on station 9 and IPL with the
studies of other centers in the future will provide a
better understanding of this significant issue.
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