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Background: To investigate postoperative temporary consequences of the enrolled patients 
with lung adenocarcinoma.
Patients and Methods: We analyzed the clinical data of patients with lung adenocarci-
noma admitted by the same surgical team of Peking Union Medical College Hospital 
(PUMCH) from July 2019 to December 2019. Statistical methods including propensity 
score matching (PSM) analysis was used to analyze the differences among them.
Results: A total of 108 patients were enrolled, including 50 patients with sublobar resection 
and 58 patients with lobectomy. Before PSM, there were statistically significant differences 
in age (p=0.015), hospitalization costs (p=0.042), lymphadenectomy (p=0.000), pathological 
staging (p=0.000), number of lymph nodes removed (p=0.000), number of positive lymph 
nodes (p=0.034), chest drainage duration (p=0.000), total chest drainage (p=0.000), length of 
postoperative hospital stays (p=0.000), postoperative D-dimer level (p=0.030) and periopera-
tive lymphocyte margin (LM) (p=0.003) between sublobar resection and lobectomy. After 
PSM, there were statistical differences in number of lymph nodes removed (p=0.000), chest 
drainage duration (p=0.031) and total chest drainage (p=0.002) between sublobar resection 
and lobectomy. Whether with PSM analysis or not, there were no significant differences in 
other blood test results, such as inflammation indicators, postoperative neutrophil-lympho-
cyte ratio (NLR), albumin level, perioperative activity of daily living (ADL) scale scoring 
margin, complications, postoperative admission to intensive care unit (ICU) and readmission 
within 30 days. NLR was associated with total chest drainage (p=0.000), length of post-
operative hospital stays (p=0.000), postoperative D-dimer level (p=0.050) and ADL scale 
scoring margin (p=0.003) between sublobar resection and lobectomy.
Conclusion: Sublobar resection, including wedge resection and segmentectomy, was as safe 
and feasible as lobectomy in our study, and they shared similar short-term outcomes. 
Postoperative NLR could be used to detect the clinical outcomes of patients. Secondary 
resectability of pulmonary function (SRPF) should be the main purpose of sublobar 
resection.
Keywords: lung adenocarcinoma, lobectomy, sublobar resection, short-term outcome

Introduction
According to global cancer statistics in 2018, lung cancer, accounting for 11.6% of 
all cancers, has been the most common cancer and the leading cause of cancer- 
related death.1 In recent years, with the progress of cancer screening and decline in 
smoking, the population of lung cancer-related deaths has declined. Early 
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diagnosis and early treatment significantly benefit the 
overall survival of lung cancer patients. The latest US 
cancer statistics reported that the five-year survival rate 
of lung cancer was 19%.2,3 The continuous optimization 
of surgery, radiotherapy, chemotherapy, targeted therapy, 
and immunotherapy has gradually improved the survival 
of lung cancer patients. Surgical treatment progresses 
rapidly. Based on considerations such as minor damage 
and preservation of normal lung function, and as a result 
of the early detection of lung cancer, sublobar resection 
gradually emerged. Studies have shown that sublobar 
resection had a good protective effect on patients’ resi-
dual lung function.4 However, the surgical damage eva-
luation of patients with different surgical methods is 
inconclusive, and the impact of different lung resections 
on the short-term outcomes of patients is not yet clear. 
Considering that adenocarcinoma dominated a great part 
in lung cancer, the purpose of this study was to retro-
spectively analyze the short-term outcomes of lung ade-
nocarcinoma patients who underwent different lung 
resections.

Patients and Methods
Patients
We retrospectively evaluated a consecutive series of 
patients who underwent lung resection for lung adenocar-
cinoma in the Department of Thoracic Surgery, PUMCH 
from July 2019 to December 2019. The Institutional 
Review Board of PUMCH approved the study. Written 
informed consent was obtained from all eligible patients.

All patients underwent systemic evaluation before sur-
gery, including clinical staging evaluation and cardiopul-
monary function evaluation. Preoperative cancer staging 
was assessed by positron emission tomography/computed 
tomography (CT), or chest and abdomen CT combined 
with enhanced brain magnetic resonance imaging/CT and 
whole-body bone scintigraphy. The eighth edition AJCC/ 
UICC lung cancer stage classification was used for 
staging.

Patients included met the following criteria: (1) sur-
geons were senior physicians in the same surgical team 
with similar oncological and surgical principles (one sur-
gical team, consisting of a professor who is the director of 
thoracic surgery (>10 years) and three attending physi-
cians); (2) video-assisted thoracic surgery (VATS) was 
performed in all patients; (3) postoperative paraffin pathol-
ogy confirmed lung adenocarcinoma or carcinoma in situ.

Exclusion criteria included the following: (1) preopera-
tive neoadjuvant therapy; (2) preoperative systemic eva-
luation considered malignant pleural effusion, N3 lymph 
node metastasis or extrathoracic metastases; (3) mediast-
inal mass resection, esophageal repair and other nonpul-
monary operations were performed simultaneously; (4) 
metastatic lung cancer; (5) simultaneous bilateral surgery.

Surgical Technique
VATS was a priority in all operations. If an unexpected 
situation occurred during the operation, such as major 
bleeding, the operation would be converted to thoracot-
omy. Lobectomy and sublobar resection were conducted 
according to the NCCN guidelines.5 Sublobar resection 
was conducted if the nodule was ≤2 cm and it met one 
of the following criteria: adenocarcinoma in situ, ground- 
glass opacity (GGO) >50% or doubling time ≥400 days. 
Segmentectomy was preferred over wedge resection. In 
sublobar resection, including wedge resection and segmen-
tectomy, stapler was used for dividing intersegmental 
plane. Systematic lymph node dissection was usually per-
formed in lobectomy, and systematic lymph node sampling 
was often conducted in sublobar resection.

Perioperative Management
Preoperative preparations included smoking and alcohol 
cessation, respiratory function training and patients’ edu-
cation. Patients fasted for eight hours before surgery, and 
resumed oral fluid intake six hours after surgery. Blood 
was monitored on the first morning after operation. A 
bedside chest radiograph was conducted on the first day 
after surgery to assess lung retention and chest drainage 
status. Early mobilization with underground activities at 
least 2~3 times a day was encouraged, following by nor-
mal diet. Lower fat intake and appropriate protein and 
electrolyte supplementation during perioperative period 
were recommended. Drugs for pain relief, phlegm reduc-
tion, atomization and preventing infection were routinely 
given to patients after surgery. According to the patient’s 
serum albumin level, we administrated them with human 
albumin to ensure a normal level. If chest drainage was 
less than 200 mL/d after surgery, and there were no 
obvious air leak and chylothorax, the chest tube would 
be removed. A chest radiograph would be taken on the 
first day after extubation. Patients without obvious pneu-
mothorax and pleural effusion could be considered for 
discharge. All patients were scored with the activity of 
daily living (ADL) scale by specialized nurses when they 

Zhang et al                                                                                                                                                            Dovepress

submit your manuscript | www.dovepress.com                                                                                                                                                                                                                    

DovePress                                                                                                                                             

Cancer Management and Research 2020:12 9486

http://www.dovepress.com
http://www.dovepress.com


were admitted to and discharged from hospital. Outpatient 
follow-up for all patients was conducted about one month 
later.

Data Collection
Data were collected from all enrolled patients comprising 
basic information, surgical information, pathology, perio-
perative blood test results, chest drainage status, hospita-
lization schedule, complications, ADL scale score, 
postoperative admission to ICU, readmission within 30 
days and hospitalization costs (before settlement of med-
ical insurance). We calculated body mass index (BMI).

Blood test results include white blood cell (WBC) 
counting, neutrophil counting, lymphocyte counting, 
hemoglobin concentrations, platelet counting, albumin 
level and D-dimer level. We calculated the NLR, neutro-
phil-albumin ratio, platelet-D-dimer ratio, platelet-albumin 
ratio, D-dimer margin, albumin margin, neutrophil margin, 
lymphocyte margin (LM), platelet margin, WBC margin.

With respect to complications, we listed several com-
mon or serious ones, including acute coronary syndrome 
(ACS), pulmonary embolism (PE), atrial fibrillation (AF), 
pneumonia, air leak and chylothorax.

Propensity Score Matching Analysis
To minimize selection bias between two groups, a propen-
sity score matching (PSM) analysis was performed. The 
ratio of patients in each group was 1:1, the match tolerance 
was therefore set at 0.02, and the following variables were 
used for the PSM analysis: sex, age, BMI, and pathologi-
cal staging.

Statistical Analysis
Statistical analysis was performed using SPSS 23.0 soft-
ware (IBM Corp., Armonk, NY, USA). The measurement 
data were expressed as X̄±s. One-way ANOVA test or 
rank sum test was used to compare the differences between 
measurement data. Count data were expressed as percen-
tages, and comparisons between groups were performed 
using chi-squared test. A two-tailed p<0.05 was consid-
ered statistically significant. The correlation of measure-
ment data was analyzed by rank correlation test.

Results
A total of 108 patients with lung adenocarcinoma were 
enrolled, including 31 males and 77 females, with average 
age of (57.09±12.00) years. Among them, 50 patients had 
sublobar resection and 58 patients underwent lobectomy. 

Patients were classified into two groups according to dif-
ferent lung resections, and the demographics of patients in 
each group are shown in Table 1. All patients had no 
perioperative blood transfusion.

Female patients accounted for 71.30% of enrolled 
patients, but there was no statistically significant differ-
ence in sex between sublobar resection and lobectomy 
(p=0.316). There was statistical difference in terms of 
age (p=0.015).

There were statistically significant differences in lym-
phadenectomy (p=0.000) and pathological staging 
(p=0.001) between sublobar resection and lobectomy. But 
among pathological results, spread through air spaces 
(STAS) (p=0.916), vascular invasion (p=0.103), visceral 
pleural involvement (p=0.331), and bronchus invasion 
(p=0.073) showed no statistically significant differences 
between sublobar resection and lobectomy. There were a 
larger number of lymph nodes removed and number of 
positive lymph nodes in patients with lobectomy than that 
in patients with sublobar resection (p=0.000, p=0.034, 
respectively).

Between sublobar resection and lobectomy, there were 
statistically significant differences in chest drainage dura-
tion (p=0.000), total chest drainage (p=0.000), length of 
postoperative hospital stays (p=0.000), and hospitalization 
costs (p=0.042). But there were no statistical differences in 
duration of operation (p=0.063) and bleeding volume dur-
ing surgery (p=0.181).

Postoperative D-dimer level (p=0.030) and periopera-
tive LM (p=0.003) were statistically different between 
sublobar resection and lobectomy. There were no statisti-
cally significant differences in NLR (p=0.170) and other 
test results between them.

Among 108 patients, three had AF, four had air leak, 
one had ACS and one suffered chylothorax. Two patients 
were admitted to ICU after operation because of ACS and 
one patient was admitted to ICU because of anaphylactic 
shock. Three patients returned to hospital within 30 days 
owing to recurrent pleural effusion, influenza A virus 
infection and lower extremity deep vein thrombosis, 
respectively. After symptomatic treatment, they recovered 
well without serious consequences. There were no signifi-
cant differences among sublobar resection and lobectomy 
in terms of postoperative complications, postoperative 
admission to ICU (p=0.473), readmission within 30 days 
(p=0.473), and ADL scale scoring margin (p=0.743).

After PSM analysis, sublobar resection and lobectomy 
showed different lymphadenectomy (p=0.000), number of 
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Table 1 Demographics of Patients Undergoing Lung Resection

Variables Pre-match Post-match

Sublobar 
Resection

Lobectomy SUM p- 
value

Sublobar 
Resection

Lobectomy Sum p- 
value

N 50 58 108 a 32 32 64 a

Sex (female) 38 39 77 0.316 24 24 48 1.000

Age (years) 54.09±13.06 59.68±10.43 57.09±12.00 0.015b 57.52±12.33 57.84±11.37 57.68±11.77 0.916

BMI (kg/m2) 24.05±2.94 24.15±3.08 24.11±3.00 0.861 24.03±2.91 24.24±3.09 24.14±2.98 0.784

Hospitalization costs (yuan) 63,383.57 

±26,102.83

72,375.85 

±17,620.40

68,212.76 

±22,305.23

0.042b 71,137.95 

±24,924.36

70,859.02 

±17,019.00

70,998.49 

±21,171.34

0.958

Lymphadenectomy 0.000b 0.000b

None 12 0 12 6 0 6

Sampling 24 2 26 17 1 18

Dissection 14 56 70 9 31 40

Pathological Staging 0.000b 1.000

0 19 3 22 3 3 6

I 30 46 76 28 28 56

II 0 6 6 0 0 0

III 0 2 2 0 0 0

IV 1 1 2 1 1 2

STAS 1 1 2 0.916 1 0 1 0.313

Vascular invasion 0 3 3 0.103 0 1 1 0.313

Visceral pleural involvement 2 5 7 0.331 2 2 4 1.000

Bronchus invasion 3 10 13 0.073 2 3 5 0.641

Number of lymph nodes 

removed

10.00±8.31 22.34±8.94 16.63±10.61 0.000b 11.38±8.23 21.50±7.74 16.44±9.43 0.000b

Number of positive lymph 

nodes

0.00±0.00 0.21±0.81 0.11±0.60 0.034b 0.00±0.00 0.00±0.00 0.00±0.00 1.000

Duration of operation (min) 97.10±48.36 106.64 

±42.11

102.22 

±45.15

0.063 106.72 

±50.67

103.13 

±25.65

104.92 

±39.88

0.567

Bleeding volume (mL) 64.00±37.53 86.72±89.80 76.20±71.21 0.181 65.00±39.43 93.75±99.80 79.38±76.65 0.079

Chest drainage duration 
(days)

2.12±1.47 3.10±2.08 2.65±1.88 0.000b 2.50±1.44 3.00±1.41 2.75±1.44 0.031b

Total chest drainage (mL) 430.70 
±488.68

687.24 
±405.78

568.47 
±462.16

0.000b 487.60 
±541.59

703.91 
±372.69

595.78 
±473.87

0.002b

Length of postoperative 
hospital stay (days)

3.32±1.38 4.22±2.03 3.81±1.81 0.000b 3.63±1.41 4.06±1.39 3.84±1.41 0.056

(Continued)
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Table 1 (Continued). 

Variables Pre-match Post-match

Sublobar 
Resection

Lobectomy SUM p- 
value

Sublobar 
Resection

Lobectomy Sum p- 
value

Postoperative WBC counting 

(109/L)

10.82±2.93 11.34±2.63 11.10±2.77 0.331 10.92±3.22 11.00±2.36 10.96±2.80 0.910

Postoperative neutrophil 

counting (109/L)

8.97±2.93 9.51±2.59 9.26±2.76 0.191 9.20±3.22 9.261±2.40 9.19±2.82 0.528

Postoperative lymphocyte 

counting (109/L)

1.24±0.51 1.16±0.46 1.19±0.48 0.366 1.20±0.46 1.12±0.40 1.16±0.43 0.438

Postoperative hemoglobin 

concentrations (g/L)

127.46 

±11.34

130.14 

±14.55

128.90 

±13.17

0.294 128.38 

±12.30

129.44 

±13.47

128.91 

±12.81

0.743

Postoperative platelet 

counting (109/L)

218.40 

±45.89

207.28 

±39.70

212.43 

±42.83

0.180 221.72 

±48.69

205.22 

±33.81

213.47 

±42.41

0.120

Postoperative albumin level 

(g/L)

36.90±2.84 36.93±2.77 36.92±2.79 0.526 36.38±3.01 36.81±3.00 36.59±2.99 0.807

Postoperative D-dimer level 

(mg/L FEU)

2.24±1.85 1.81±1.48 2.01±1.67 0.030b 2.51±2.16 1.91±1.54 2.21±1.89 0.063

Postoperative NLR 9.55±7.82 9.97±5.74 9.78±6.75 0.170 10.07±8.65 9.95±6.03 10.01±7.40 0.368

Postoperative NAR 0.25±0.08 0.26±0.07 0.25±0.08 0.304 0.25±0.09 0.25±0.06 0.25±0.08 0.835

Postoperative PDR 164.62 
±170.54

167.10 
±95.59

165.95 
±134.87

0.128 146.26 
±126.53

156.33 
±84.32

151.29 
±106.78

0.155

Postoperative PAR 5.95±1.30 5.63±1.10 5.78±1.21 0.177 6.13±1.36 5.61±1.05 5.87±1.24 0.097

Perioperative DDM 1.85±1.87 1.49±1.37 1.66±1.63 0.092 2.08±2.21 1.52±1.33 1.80±1.83 0.118

Perioperative AM 6.64±3.47 6.43±2.72 6.53±3.08 0.926 6.94±3.81 6.41±3.10 6.67±3.46 0.675

Perioperative NM 5.68±2.89 6.23±2.41 5.98±2.65 0.280 5.90±3.23 5.97±2.26 5.93±2.77 0.917

Perioperative LM 0.40±0.48 0.69±0.51 0.55±0.52 0.003b 0.49±0.44 0.60±0.44 0.55±0.44 0.322

Perioperative PM 24.78±31.20 15.02±27.39 19.54±29.48 0.178 28.84±36.72 12.38±30.57 20.61±34.53 0.071

Perioperative WBCM 5.34±2.81 5.64±2.43 5.50±2.61 0.365 5.49±3.03 5.47±2.12 5.48±2.60 0.648

ACS 0 1 1 0.351 0 0 0 a

PE 0 0 0 a 0 0 0 a

AF 1 2 3 0.648 0 1 1 0.313

Pneumonia 0 0 0 a 0 0 0 a

Air leak 1 3 4 0.384 1 1 2 1.000

Chylothorax 1 0 1 0.279 1 0 1 0.313

Postoperative admission to 
ICU

2 1 3 0.473 2 1 3 0.554

(Continued)

Dovepress                                                                                                                                                           Zhang et al

Cancer Management and Research 2020:12                                                                               submit your manuscript | www.dovepress.com                                                                                                                                                                                                                       

DovePress                                                                                                                       
9489

http://www.dovepress.com
http://www.dovepress.com


lymph nodes removed (p=0.000), chest drainage duration 
(p=0.031), and total chest drainage (p=0.002), while no 
statistically significant differences were found in number 
of positive lymph nodes (p=1.000), length of postoperative 
hospital stay (p=0.056), blood test results, complications, 
postoperative ADL scale scoring margin, and readmission 
within 30 days.

Postoperative chest drainage is the main concern which 
both surgeons and patients focused on. Our results showed 
that total chest drainage had a relation with age (correla-
tion coefficient 0.380, p=0.000), hospitalization costs (cor-
relation coefficient 0.320, p=0.001), number of lymph 
nodes removed (correlation coefficient 0.505, p=0.000), 
duration of operation (correlation coefficient 0.489, 
p=0.000), postoperative albumin level (correlation coeffi-
cient −0.228, p=0.017) and postoperative NLR (correlation 
coefficient 0.339, p=0.000). Related results are shown in 
Figure 1.

Postoperative NLR had a positive relation with total 
chest drainage (correlation coefficient 0.346, p=0.000), 
length of postoperative hospital stay (correlation coeffi-
cient 0.358, p=0.000), postoperative D-dimer level (corre-
lation coefficient 0.189, p=0.050), and perioperative ADL 
scale scoring margin (correlation coefficient 0.282, 
p=0.003). (Figure 2)

Discussion
In the past 20 years, thoracic minimally invasive surgery 
(MIS) has continuously pushed the limit, and enhanced 
recovery after surgery (ERAS) has gradually gained popu-
larity. To reduce surgical damage and improve the quality of 
life of patients have gradually become the needs of patients 
and the goals of surgeons. There has been evidence that 
patients with VATS gained noninferior long-term survival 

when compared with patients with thoracotomy for stage I 
non-small cell lung cancer (NSCLC).6 Compared with thor-
acotomy, MIS was associated with shorter hospital stays, 
lower pain levels and fewer complications.7–10 In recent 
years, the proportion of VATS in our center has increased, 
and our patients have recovered well. But there is no con-
vincing evidence about whether different lung resections by 
means of VATS really have the same minimally invasive 
effects on patients.

Sublobar resection, including segmentectomy and 
wedge resection, has gradually emerged, because patients 
could obtain good lung function retention,11 and in 
patients with early-stage NSCLC, segmentectomy seemed 
to provide a superior recovery in quality of life compared 
with lobectomy.12 But whether VATS segmentectomy 
could preserve lung function better than VATS lobectomy 
in patients with poor lung function remains unclear.13 

Suzuki et al suggested that no functional advantage for 
segmentectomy was observed during long-term follow-up, 
possibly due to compensatory lung growth after 
lobectomy.14 In particular, complex lung segment resec-
tion might have limited recovery of residual lung function, 
resulting in the same loss of lung function as lobectomy.15 

With regard to cancer prognosis, patients with early-stage 
lung cancer undergoing segmentectomy showed a similar 
survival compared with patients undergoing lobectomy.16– 

19 But it is undeniable that there is difference in lymph 
node dissection between segmentectomy and lobectomy.-
17,20 Our study supported this opinion. Some studies 
revealed that, segmentectomy was associated with similar 
complications compared with lobectomy, except for air 
leak.21,22 Our study suggested that patients showed similar 
clinical outcomes in postoperative complications, post-
operative admission to ICU, ADL scale scores margin, 

Table 1 (Continued). 

Variables Pre-match Post-match

Sublobar 
Resection

Lobectomy SUM p- 
value

Sublobar 
Resection

Lobectomy Sum p- 
value

Perioperative ADL scale 

scoring margin

15.90±10.19 17.33±11.48 16.67±10.87 0.743 16.41±10.64 17.97±12.11 17.19±11.34 0.795

Readmission within 30 days 2 1 3 0.473 1 1 2 1.000

Notes: Duration of operation referred to duration of mono pulmonary ventilation during surgery. aMeans no effective statistical analysis was performed. bRefers to the 
number<0.05. 
Abbreviations: BMI, body mass index; STAS, spread through air spaces; WBC, white blood cell; NLR, neutrophil-lymphocyte ratio; LM, lymphocyte margin; ACS, acute 
coronary syndrome; PE, pulmonary embolism; AF, atrial fibrillation; ICU, intensive care unit; ADL, activity of daily living.
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and readmission within 30 days among different lung 
resections.

Postoperative inflammatory response can affect 
patients’ immunity. The evaluation of inflammatory 
response should also be considered in MIS. Many studies 
have suggested that NLR, as an indicator of inflammatory 
response, could also affect the tumor microenvironment, 
thereby affecting tumor prognosis and cytokines released 
by the tumor microenvironment could also cause neutro-
phil recruitment.23,24 The results of this study showed that 
perioperative NLR was an important indicator, which was 
related to total chest drainage, length of postoperative 
hospital stays, postoperative D-dimer level and periopera-
tive ADL scale scoring margin. No significant difference 
was found in NLR between different lung resections, 
although statistical difference in LM was significant. 
Consequently, we thought different lung resections we 
performed might share similar inflammatory response 
and they had the same minimally invasive effect on 
patients. In addition, based on the results of this study, 
we hypothesized that NLR could be used to detect the 
clinical outcome of patients to some extent.

Above all, our results showed that there were differ-
ences in chest drainage duration and total chest drainage 
between different lung resections, but the differences in 

cost, length of postoperative hospital stay, blood test results, 
complications in the short-term were not significant. 
Although there were statistically differences in total chest 
drainage and chest drainage duration between different lung 
resections, they were not significantly different from the 
overall mean, and the inflammatory response shared a simi-
lar level between different lung resections. All the lung 
resections we performed were safe and feasible. Patients 
underwent different lung resections shared similar short- 
term outcomes. Therefore, for the choice of lung resection, 
we believe that the length of hospital stays and complica-
tions cannot be the reasons for sublobar resection.

How to exactly measure the trauma stress and inflam-
matory response of different lung resections are still what 
we need to tackle. Whether the so-called MIS can produce 
minimally invasive effect on patients still needs continu-
ous improvement by surgeons. For cancer treatment, radi-
cal tumor resection, as the primary principle, should be 
considered firstly, while patient’s quality of life and

Secondary resectability of pulmonary function (SRPF) 
should also be weighed. Here, we define SRPF that, for 
patients with multiple primary lung cancer, the surgeon 
should try to preserve as much normal lung tissue as 
possible to ensure that the second primary cancer on the 
same side would be removable in the future, which also 

Figure 1 Rank correlation analysis for chest drainage. Total chest drainage had a positive relation with age (A), hospitalization costs (B), duration of operation (C), number 
of lymph nodes removed (D) and postoperative NLR (E). Total chest drainage had a negative relation with postoperative albumin level (F).
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makes patients maintain better quality of life. For the 
purpose of sublobar resection, SRPF should be the main 
thinking point. The choice of surgical methods should 
strictly follow the indications, we must not blindly pursue 
the so-called minimally invasive effect.

This study has several limitations. Being a single-center 
retrospective review means it has all the biases based on this 
study type. Oncological outcomes and long-term effects were 
unclear. Prognosis for different lung resections may vary and 
large-scale, multi-center trials are needed.

Conclusions
Sublobar resection, including wedge resection and seg-
mentectomy, were as safe and feasible as lobectomy in 
our study. Patients underwent different lung resections 
shared similar short-term outcomes regarding medical 
expense, complications, and surgical damage. To some 

extent, postoperative NLR level could be used to detect 
the clinical outcomes of patients in critical condition. 
Indications of lung resection should be standardized to 
ensure that SRPF is the main purpose of sublobar resec-
tion. Long-term oncology comparison between different 
resections is essential for further instruction.
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