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Abstract: Purpose: To compare perioperative hospital stay, chest tube retention time, and postoperative pain inten-
sity between uniportal video-assisted thoracoscopic surgery (UVATS) and multiportal VATS (MVATS) for anatomical 
lung resection in patients with non-small cell lung cancer (NSCLC). Methods: This retrospective cohort study en-
rolled 201 patients (83 in the UVATS group and 118 in the MVATS group) who underwent pulmonary lobectomy or 
segmentectomy. Daily postoperative chest drainage volume was recorded within the first three postoperative days. 
Postoperative pain intensity was assessed via the Visual Analog Scale (VAS) at 24 hours, 48 hours and 7 days after 
surgery. Opioid consumption, converted to morphine milligram equivalents (MME), was documented within the 
initial 48 postoperative hours. Chest tube retention time, postoperative length of stay and surgical complications 
were compared between groups. Results: The UVATS group yielded significantly lower daily drainage volumes on 
postoperative day (POD) 1 (284.56 vs. 338.92 mL, P = 0.007), POD 2 (197.34 vs. 236.48 mL, P = 0.009) and POD 
3 (130.58 vs. 159.12 mL, P = 0.004), as well as lower cumulative 72-hour drainage volume (612.48 vs. 743.52 mL, 
P = 0.001). Patients in the UVATS group reported remarkably lower VAS scores at 24 h (3.52 vs. 5.08, P<0.001), 
48 h (2.98 vs. 4.22, P<0.001) and postoperative day 7 (2.21 vs. 2.75, P = 0.002), alongside reduced 48-hour 
opioid consumption (28.46 vs. 42.73 mg, P<0.001). Moreover, the UVATS group had shorter chest tube indwelling 
time (3.47 vs. 4.85 days, P<0.001) and shorter postoperative hospitalization (5.63 vs. 6.76 days, P = 0.001). The 
overall complication rate was also markedly lower in the UVATS group (14.46% vs. 27.12%, P = 0.033). Conclusion: 
Compared with MVATS, UVATS for NSCLC anatomical resection is associated with decreased postoperative pleural 
drainage, alleviated surgical pain, shortened chest tube indwelling and hospitalization duration, as well as reduced 
perioperative complications.
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Introduction

Lung cancer ranks among the most prevalent 
and lethal malignancies worldwide, with NSCLC 
accounting for the majority of diagnosed cases. 
Surgical resection serves as the cornerstone  
of curative treatment for early-stage NSCLC, 
offering optimal long-term survival outcomes 
[1, 2]. Minimally invasive thoracoscopic surgery 
has gradually replaced conventional open tho-
racotomy, with well-documented advantages 
including attenuated postoperative pain, short-
ened hospitalization and accelerated postop-

erative recovery. With the iterative advance-
ment of thoracoscopic techniques, two main- 
stream surgical modalities, multiportal VATS 
(MVATS) and uniportal VATS (UVATS), have been 
widely applied clinically. Clarifying the discrep-
ancies between the two approaches is essen-
tial to optimize perioperative outcomes and 
standardize thoracic surgical practice [3, 4].

MVATS requires multiple small intercostal inci-
sions for thoracoscope and surgical instrument 
placement to complete anatomical lung resec-
tion. Benefiting from satisfactory surgical field 
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exposure and flexible instrument manipula-
tion, this technique has gained global populari-
ty. Standard MVATS adopts three or four sepa-
rate ports: one dedicated to thoracoscope 
insertion, and the remaining ports for opera-
tive instrument placement. The multi-port de- 
sign enables flexible instrument adjustment 
and clear surgical visualization, facilitating pre-
cise dissection and intraoperative hemostasis 
for thoracic surgeons [5-7]. Nevertheless, mul-
tiple cutaneous and intercostal incisions ine- 
vitably aggravate chest wall trauma, triggering 
intensified postoperative pain and prolonged 
chest tube indwelling. Cumulative incision-as- 
sociated tissue damage may impair postopera-
tive recovery and elevate complication risks. 
Even with such drawbacks, MVATS remains a 
mature and reliable procedure for lung cancer 
resection, supported by robust clinical evi-
dence verifying its safety and efficacy [8, 9].

By contrast, UVATS represents a further opti-
mized minimally invasive thoracic surgical mo- 
dality. All endoscopic and operative devices 
are inserted via a single 3-4 cm intercostal 
incision, aiming to minimize chest wall and 
pleural trauma. The single-incision design re- 
duces total surgical incision area and pleural 
disruption, thereby mitigating postoperative 
pain and promoting early patient ambulation. 
Additionally, direct instrument manipulation via 
a solitary incision improves surgical accuracy 
and intraoperative efficiency, while reduced 
pleural irritation alleviates postoperative in- 
flammatory exudation and pleural drainage 
[10-12]. Given the rising clinical adoption of 
UVATS, evaluating its impacts on key recovery 
indicators including chest tube retention, hos-
pital stay and postoperative pain is critical for 
surgical decision-making and individualized 
patient management.

Head-to-head comparison between MVATS and 
UVATS is conducive to individualized surgical 
selection for NSCLC patients undergoing ana-
tomical lung resection. This study analyzed 
real-world perioperative data to systematically 
compare short-term surgical outcomes of the 
two modalities, focusing on recovery-related 
indicators closely linked to patient prognosis 
and satisfaction. The findings aim to eluci- 
date the clinical value of the two techniques  
in contemporary thoracic surgery and provide 
evidence for patient-centered surgical decision- 
making.

Several previous studies have compared UVATS 
and MVATS, yet most available data originate 
from cohorts with heterogeneous healthcare 
systems and surgical protocols. High-quality 
real-world evidence based on standardized 
perioperative management in Chinese medical 
centers remains insufficient. The present sin-
gle-center retrospective study adopted unified 
surgical procedures and rigorous data screen-
ing to eliminate confounding bias, reinforcing 
the generalizability of UVATS-related short-
term benefits. We acknowledge that this study 
failed to evaluate long-term oncological out-
comes and health economic benefits; never-
theless, standardized perioperative outcome 
analysis in this cohort provides credible real-
world evidence to facilitate routine clinical 
decision-making.

Methods

Ethical approval and study protocol

This retrospective cohort study was conducted 
at Zhejiang Provincial Rongjun Hospital. The 
study protocol was approved by the Ethics 
Committee of the Third Affiliated Hospital of 
Jiaxing University (Zhejiang Rongjun Hospital). 
The requirement for written informed consent 
was waived by the IRB, given the negligible risk 
of this retrospective study and full anonymiza-
tion of all extracted clinical data. All research 
procedures complied with institutional ethical 
regulations and the revised 1964 Helsinki 
Declaration.

Inclusion and exclusion criteria for patient 
enrollment

We retrospectively screened medical records 
of consecutive patients who underwent VATS 
for primary lung cancer at Zhejiang Provincial 
Rongjun Hospital from January 2021 to July 
2025. Inclusion criteria: (1) age ≥18 years; (2) 
histopathologically confirmed primary NSCLC; 
(3) receipt of anatomical lung resection (lobec-
tomy or segmentectomy) via either UVATS or 
MVATS; (4) complete perioperative clinical data.

Exclusion criteria: (1) emergency thoracic sur-
gery; (2) intraoperative conversion to open tho-
racotomy; (3) administration of neoadjuvant 
chemoradiotherapy before surgery; (4) history 
of ipsilateral thoracic surgery; (5) pathologi- 
cally confirmed metastatic lung cancer; (6) 
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incomplete clinical or follow-up data. Ultimately, 
201 eligible patients were enrolled, including 
83 cases in the UVATS group and 118 cases  
in the MVATS group.

Surgical approach definition and group alloca-
tion

All operations were performed by a fixed team 
of experienced attending thoracic surgeons. 
Consistent with the retrospective observational 
design, surgical modality selection depended 
on surgeon experience and individual thoracic 
anatomical characteristics, rather than ran- 
dom grouping.

UVATS group: A single 3.0-4.5 cm incision was 
made at the 4th or 5th intercostal space along 
the anterior axillary line. A wound protector was 
placed to reduce incision-related injury. A 30° 
10-mm thoracoscope and all surgical instru-
ments were inserted through the solitary inci-
sion. Standardized anatomical lung resection 
was performed. After radical tumor resection 
and meticulous hemostasis, a 24F chest tube 
was placed via the posterior aspect of the sin-
gle incision and connected to a water-seal 
drainage system. The muscular layer was clo- 
sed with 2-0 absorbable sutures using a con-
tinuous double-layer suture technique, the sub-
cutaneous tissue was sutured with 3-0 ab- 
sorbable sutures, and intradermal continuous 
horizontal mattress suture was applied for 
cutaneous closure to optimize postoperative 
cosmetic outcomes.

MVATS group: A 1.0-1.5 cm observation port 
was created at the 7th or 8th mid-axillary inter-
costal space for thoracoscope placement, and 
one to two additional 1.0-2.0 cm operative 
ports were made at the anterior axillary line for 
instrument insertion. Anatomical resection was 
performed following identical surgical stan-
dards as the UVATS group. Routine 24F chest 
tube placement and incision closure complied 
with institutional standard operating proce-
dures. Additional Blake drain placement at the 
7th or 8th intercostal space was permitted 
under specific clinical conditions, including an- 
ticipated persistent air leakage and extensive 
pleural dissection.

Data collection

Extracted baseline variables included age, sex, 
body mass index, smoking history, comorbidi-

ties (hypertension and diabetes mellitus), tu- 
mor location, maximum tumor diameter and 
pathological subtypes. Tumor staging was de- 
termined in accordance with the 8th edition  
of the American Joint Committee on Cancer 
(AJCC) staging system, combining preoperative 
radiological findings and postoperative patho-
logical results.

Preoperative pulmonary function assessment

Preoperative pulmonary function tests were 
completed within two weeks before surgery, 
adopting two spirometry systems (Master- 
Screen Pneumo, CareFusion, Germany; BH-AX-
MAPG, Resheal Technology, China) in accor-
dance with joint guidelines issued by the 
American Thoracic Society and European Re- 
spiratory Society. Key indicators including per-
centage predicted forced expiratory volume in 
one second (FEV1%), FEV1/forced vital capaci-
ty (FVC) ratio and percentage predicted diffu-
sion capacity of the lung for carbon monoxide 
(DLCO%) were collected. All predicted refer-
ence values were calculated based on Chinese 
population-specific equations.

Preoperative laboratory parameters

Peripheral venous blood samples were collect-
ed within 24 hours preoperatively for routine 
laboratory tests. Routine hematological indica-
tors (hemoglobin, white blood cell count, plate-
let count) were detected via an XN-20[A1] au- 
tomated hematology analyzer (Sysmex Cor- 
poration, Japan). Serum albumin levels were 
measured using a Hitachi 7020 automatic bio-
chemical analyzer (Hitachi, Ltd., Japan). Serum 
C-reactive protein (CRP) concentration was 
quantified via immunoturbidimetric assays on 
the same biochemical analyzer.

Intraoperative outcome measures

Operative duration (time from skin incision to 
full cutaneous closure) and estimated intraop-
erative blood loss were extracted from official 
operative records. The number of dissected 
lymph nodes and lymph node stations were 
confirmed by postoperative pathological re- 
ports, and systematic lymph node dissection 
was implemented following unified institutional 
standards. Surgical procedures were classified 
as lobectomy or segmentectomy for subgroup 
analysis.
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Postoperative chest drainage volume and 
chest tube management

Professional nursing staff recorded daily chest 
drainage volume at 8:00 a.m. every day using 
calibrated drainage containers. Daily drainage 
volume on postoperative day (POD) 1 to POD  
3 was recorded, and cumulative 72-hour drain-
age volume was calculated by summing up 
three-day consecutive drainage data. Chest 
tube management complied with institutional 
standardized protocols. All 24F chest tubes 
were connected to single-chamber water-seal 
drainage systems without active suction, un- 
less enhanced suction was clinically required. 
All patients were encouraged to perform early 
ambulation and postoperative respiratory reha-
bilitation exercises with indwelling chest tubes.

Chest tube removal was conducted only when 
all the following criteria were fully satisfied: (1) 
no visible air leakage for consecutive 24 hours, 
defined as absent air bubbles in the water-
seal chamber during forced coughing and deep 
breathing; (2) 24-hour drainage volume less 
than 200 mL; (3) no radiological evidence of 
hemothorax, chylothorax or persistent pneu-
mothorax on postoperative chest radiography. 
Chest tube indwelling time was defined as the 
interval from tube insertion to removal. All 
chest tube removal operations were performed 
by attending thoracic surgeons or supervised 
senior surgical residents.

Postoperative pain assessment

Postoperative pain intensity was evaluated 
using the validated 10-cm Visual Analog Scale 
(VAS), a gold-standard tool for postoperative 
pain evaluation [13]. The scale consists of a 
horizontal linear scale ranging from 0 to 10 
points, with 0 representing no pain and 10 rep-
resenting the worst unbearable pain. Patients 
were instructed to mark the corresponding 
position on the scale to reflect resting pain 
intensity over the past 24 hours.

All patients received intravenous patient-con-
trolled analgesia (PCA) with morphine or fen-
tanyl within the first 48 postoperative hours. 
Cumulative opioid consumption was extracted 
from PCA pump logs and electronic medication 
administration records. Opioid doses were uni-
formly converted to MME using internationally 
recognized conversion coefficients (1 mg intra-

venous morphine = 1 MME; 1 mcg intravenous 
fentanyl = 0.001 MME).

Postoperative complications and safety out-
comes

Postoperative complications were monitored 
throughout index hospitalization and within 30 
days after discharge. Complications were grad-
ed based on the Clavien-Dindo classification 
system (Grade I to Grade V): Grade I indicat- 
es mild postoperative adverse events without 
pharmacological or surgical intervention, whe- 
reas Grade V indicates in-hospital mortality. 
Targeted postoperative complications included 
prolonged air leakage (persistent air leakage 
exceeding POD 5 requiring prolonged chest 
tube drainage), arrhythmia (electrocardiogram-
confirmed arrhythmia requiring medical or elec-
trical cardioversion), postoperative pneumonia 
(new pulmonary infiltrates on chest imaging 
accompanied by fever over 38.0°C and leuko-
cytosis requiring antibiotic therapy), extended 
subcutaneous emphysema, secondary hemo-
thorax requiring surgical intervention, and sur-
gical site complications (incisional infection or 
dehiscence). The occurrence of any above ad- 
verse event was defined as overall postopera-
tive complications. Thirty-day unplanned read-
mission and 30-day all-cause mortality were 
recorded as secondary safety endpoints.

Statistical analysis

A priori sample size calculation was perform- 
ed via G*Power v3.1.9.7. Based on moderate 
effect size (Cohen’s d = 0.5) of primary out-
comes, two-sided α of 0.05 and statistical 
power of 80% (1-β), a minimum of 64 cases  
per group was required for independent two-
sample t-tests. The final sample size (83 
UVATS vs. 118 MVATS) achieved sufficient  
statistical power to detect clinically intergroup 
differences.

All statistical analyses were performed using 
SPSS 29.0. The Shapiro-Wilk test was adopted 
to verify the normality of continuous variables. 
Normally distributed data were presented as 
mean ± standard deviation (SD), and inter-
group comparison was conducted via indepen-
dent samples t-test. Categorical variables were 
expressed as counts and proportions, with 
intergroup differences compared using the 
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Table 1. Baseline demographic and clinical features
Parameter UVATS Group (n = 83) MVATS Group (n = 118) t/χ2 P
Age (years) 65.27 ± 8.93 64.82 ± 9.45 0.347 0.729
Sex (male/female) 47 (56.63%)/36 (43.37%) 69 (58.47%)/49 (41.53%) 0.068 0.794
Body mass index (kg/m2) 23.45 ± 2.12 23.68 ± 2.25 0.705 0.481
Smoking history 33 (39.76%) 50 (42.37%) 0.137 0.711
Hypertension 35 (42.17%) 52 (44.07%) 0.072 0.789
Diabetes mellitus 12 (14.46%) 19 (16.1%) 0.101 0.751
Tumor stage 0.265 0.876
    I 58 (69.88%) 85 (72.03%)
    II 17 (20.48%) 24 (20.34%)
    III 8 (9.64%) 9 (7.63%)
Tumor location 0.102 0.999
    RUL 28 (33.73%) 41 (34.75%)
    RML 9 (10.84%) 12 (10.17%)
    RLL 14 (16.87%) 21 (17.8%)
    LUL 18 (21.69%) 24 (20.34%)
    LLL 14 (16.87%) 20 (16.95%)
Tumor maximum diameter (cm) 2.18 ± 0.84 2.24 ± 0.91 0.480 0.632
Histology 0.114 0.945
    Adenocarcinoma 64 (77.11%) 93 (78.81%)
    Squamous 14 (16.87%) 19 (16.1%)
    Other 5 (6.02%) 6 (5.08%)
UVATS: uniportal video-assisted thoracoscopic surgery; MVATS: multiportal video-assisted thoracoscopic surgery; RUL: right up-
per lobe; RML: right middle lobe; RLL: right lower lobe; LUL: left upper lobe; LLL: left lower lobe.

chi-square test or Fisher’s exact test (applied 
when expected cell frequency was less than 5). 
All statistical tests were two-tailed, and P<0.05 
was defined as statistically significant. No mul-
tiple comparison correction was performed, 
given the descriptive and confirmatory nature 
of this clinical observational study.

Results

Baseline characteristics

As summarized in Table 1, baseline demo-
graphic and clinical characteristics were fully 
balanced between the UVATS and MVATS 
groups, with no significant intergroup differenc-
es detected (all P>0.05).

Preoperative pulmonary function

Preoperative pulmonary function indicators 
were comparable between the two cohorts, 
and no statistical difference was observed (all 
P>0.05) (Table 2).

Preoperative laboratory parameters

Routine preoperative hematological and bio-
chemical indicators were well matched be- 
tween groups, without significant baseline bias 
(all P>0.05) (Table 3).

Intraoperative outcomes

Intraoperative key outcomes, including ope- 
rative duration, intraoperative blood loss, num-
ber of dissected lymph nodes and lymph node 
stations, as well as surgical procedure di- 
stribution, showed no significant discrepancy 
between the two groups (all P>0.05) (Table 4).

Postoperative drainage volume

As demonstrated in Table 5, the UVATS group 
exhibited significantly lower daily pleural drain-
age volume than the MVATS group on POD 1 
(284.56 ± 128.43 vs. 338.92 ± 145.67 mL, P 
= 0.007), POD 2 (197.34 ± 94.52 vs. 236.48 ± 
108.93 mL, P = 0.009) and POD 3 (130.58 ± 
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Table 2. Preoperative pulmonary function
Parameter UVATS Group (n = 83) MVATS Group (n = 118) t P
FEV1% predicted 78.56 ± 12.34 77.93 ± 13.01 0.348 0.728
FEV1/FVC ratio (%) 72.48 ± 8.56 71.93 ± 8.91 0.436 0.663
DLCO% predicted 74.26 ± 11.48 73.81 ± 11.92 0.272 0.786
UVATS: uniportal video-assisted thoracoscopic surgery; MVATS: multiportal video-assisted thoracoscopic surgery; FEV1: Forced 
expiratory volume in 1 second; FVC: Forced vital capacity; DLCO: Diffusing capacity of the lung for carbon monoxide.

Table 3. Preoperative laboratory parameters
Parameter UVATS Group (n = 83) MVATS Group (n = 118) t P
Hemoglobin (g/L) 132.45 ± 13.28 131.87 ± 14.01 0.297 0.767
White blood cell count (×109/L) 6.42 ± 1.58 6.51 ± 1.67 0.384 0.702
Platelet count (×109/L) 241.36 ± 68.24 238.75 ± 71.43 0.259 0.796
Serum albumin (g/L) 41.28 ± 3.56 41.05 ± 3.72 0.442 0.659
C-reactive protein (mg/L) 5.24 ± 2.48 5.38 ± 2.62 0.377 0.707
UVATS: uniportal video-assisted thoracoscopic surgery; MVATS: multiportal video-assisted thoracoscopic surgery.

Table 4. Intraoperative outcomes
Parameter UVATS Group (n = 83) MVATS Group (n = 118) t/χ2 P
Operative time (min) 158.42 ± 34.56 154.37 ± 36.28 0.795 0.428
Intraoperative blood loss (mL) 88.56 ± 38.32 84.23 ± 39.17 0.779 0.437
Number of resected lymph nodes 14.28 ± 6.12 14.57 ± 5.98 0.334 0.739
Number of resected lymph node stations 5.14 ± 1.35 5.23 ± 1.41 0.437 0.663
Surgical procedure (lobectomy/segmentectomy) 67 (80.72%)/16 (19.28%) 98 (83.05%)/20 (16.95%) 0.180 0.672
UVATS: uniportal video-assisted thoracoscopic surgery; MVATS: multiportal video-assisted thoracoscopic surgery.

Table 5. Postoperative drainage volume
Parameter UVATS Group (n = 83) MVATS Group (n = 118) t P
Postoperative day 1 drainage (mL) 284.56 ± 128.43 338.92 ± 145.67 2.733 0.007
Postoperative day 2 drainage (mL) 197.34 ± 94.52 236.48 ± 108.93 2.647 0.009
Postoperative day 3 drainage (mL) 130.58 ± 62.46 159.12 ± 72.54 2.906 0.004
Total drainage at 72 h (mL) 612.48 ± 245.37 743.52 ± 298.65 3.291 0.001
UVATS: uniportal video-assisted thoracoscopic surgery; MVATS: multiportal video-assisted thoracoscopic surgery.

62.46 vs. 159.12 ± 72.54 mL, P = 0.004). 
Correspondingly, the cumulative 72-hour dra- 
inage volume was markedly reduced in the 
UVATS group (612.48 ± 245.37 vs. 743.52 ± 
298.65 mL, P = 0.001).

Postoperative pain outcomes

As illustrated in Figure 1, resting VAS pain 
scores at all postoperative time points were 
consistently lower in the UVATS group, includ- 
ing 24 hours (3.52 ± 1.23 vs. 5.08 ± 1.47, 
P<0.001), 48 hours (2.98 ± 1.08 vs. 4.22 ± 
1.31, P<0.001) and postoperative day 7 (2.21 

± 1.19 vs. 2.75 ± 1.22, P = 0.002). In line with 
pain score changes, 48-hour cumulative opioid 
consumption was substantially decreased in 
UVATS patients (28.46 ± 12.35 vs. 42.73 ± 
15.68, P<0.001).

Chest tube retention and hospital stay

As shown in Figure 2, patients receiving UVATS 
had remarkably shorter chest tube indwelling 
time (3.47 ± 1.54 vs. 4.85 ± 1.73 days, 
P<0.001) and shorter postoperative length of 
stay (5.63 ± 2.28 vs. 6.76 ± 2.54 days, P = 
0.001) than those undergoing MVATS.
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Figure 1. Postoperative pain and opioid consumption. A. VAS pain score at 24 hours, 48 hours, and 7 days postop-
eratively. VAS was measured on a 0-10 cm scale, with 0 representing “no pain” and 10 representing “worst imagin-
able pain”; B. Opioid consumption expressed as morphine milligram equivalents in the first 48 hours after surgery. 
Data are presented as mean ± SD. **: P<0.01; ***: P<0.001 UVATS versus MVATS group (independent-samples 
t-test). UVATS: uniportal video-assisted thoracoscopic surgery; MVATS: multiportal video-assisted thoracoscopic sur-
gery; VAS: Visual Analogue Scale.

Figure 2. Chest tube retention and hospital stay. 
Duration of chest tube drainage (days) and length 
of postoperative hospital stay (days). Data are pre-
sented as mean ± SD. **: P<0.01; ***: P<0.001 
UVATS versus MVATS group (independent-samples t-
test). UVATS: uniportal video-assisted thoracoscopic 
surgery; MVATS: multiportal video-assisted thoraco-
scopic surgery.

Postoperative complications

The overall 30-day postoperative complica- 
tion rate was significantly lower in the UVATS 
group (14.46% vs. 27.12%, P = 0.033) (Table 
6). No statistically significant intergroup differ-
ences were found in individual complication 
incidence, 30-day unplanned readmission rate 
or 30-day all-cause mortality (all P>0.05).

Discussion

Our results verified reduced postoperative 
pleural drainage in the UVATS cohort. Such 

intergroup disparity is primarily attributed to 
divergent chest wall trauma severity. The sin-
gle-port design of UVATS minimizes intercos- 
tal muscle and pleural disruption, alleviating 
postoperative pleural inflammatory exudation. 
Moreover, direct instrument manipulation via 
a solitary incision optimizes intraoperative 
visualization, reduces accidental visceral and 
vascular trauma, and mitigates intraoperative 
occult bleeding. Attenuated surgical trauma 
suppresses postoperative local inflammation, 
further cutting down pleural effusion produc-
tion and reducing cumulative drainage volume 
[14-16].

Postoperative pain control is a core compo-
nent of enhanced recovery after thoracic sur-
gery. Our study confirmed that UVATS yielded 
lower dynamic and resting pain scores, along-
side reduced perioperative opioid demand. The 
pain-relieving advantages of UVATS stem from 
reduced chest wall destruction: fewer intercos-
tal incisions mitigate costal nerve compression 
and muscular injury, preserving thoracic wall 
biomechanical integrity. Optimized postopera-
tive pain control not only improves patient com-
fort but also decreases opioid-related adverse 
events, including postoperative nausea, vomit-
ing and respiratory depression, thereby smoo- 
thing postoperative rehabilitation [17-19].

Shorter chest tube indwelling time in the  
UVATS group can be explained by two major 
mechanisms. First, limited pleural irritation 
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reduces early postoperative effusion, rapidly 
meeting clinical chest tube removal criteria. 
Second, relieved intercostal pain enables pa- 
tients to cooperate with respiratory rehabilita-
tion and early ambulation, accelerating intra-
thoracic gas and fluid drainage. Early chest 
tube removal further reduces indwelling-relat-
ed complications such as secondary incision 
infection and tube displacement, forming a vir-
tuous cycle of postoperative recovery [20, 21]. 
By contrast, multiple intercostal ports in MVATS 
cause scattered pleural irritation and sus-
tained inflammatory exudation, delaying chest 
tube removal and hindering functional recovery 
[5, 22, 23].

Shorter postoperative hospitalization in the 
UVATS group is a combined benefit of multiple 
improved perioperative indicators. Alleviated 
surgical pain removes barriers to early out-of-
bed activity, lowering the incidence of immo- 
bilization-related complications such as noso-
comial pneumonia and deep vein thrombosis. 
Meanwhile, reduced opioid consumption de- 
creases sedation and gastrointestinal adverse 
reactions, eliminating common causes of de- 
layed discharge. From the healthcare system 
perspective, shortened hospital stay optimizes 
bed resource turnover and cuts down in-hospi-
tal medical costs, delivering both clinical and 
socioeconomic benefits [24-28].

Although individual postoperative complica-
tions showed no statistical difference, the 
reduced overall complication rate of UVATS 
reflected its superior perioperative safety pro-
file. The single-incision design cuts down skin 
invasion pathways of pathogenic bacteria, low-
ering surgical site infection risks. Meanwhile, 
centralized instrument operation improves in- 
traoperative dissection accuracy, reducing iat-

rogenic visceral injury. Collectively, minimized 
surgical trauma and precise intraoperative 
manipulation contribute to better postopera-
tive safety of UVATS [29-31].

Several limitations of this study require clarifi-
cation. First, as a non-randomized retrospec-
tive observational study, surgical modality allo-
cation depended on surgeon judgment and 
patient anatomical conditions, inevitably intro-
ducing selection bias. Although baseline char-
acteristics were fully balanced to offset con-
founding effects, propensity score matching 
and other confounding adjustment methods 
were not adopted; thus, causal correlation 
between surgical modality and perioperative 
outcomes cannot be fully confirmed. Second, 
the sample size lacked sufficient statistical 
power to identify minor discrepancies in rare 
postoperative complications. Third, our follow-
up period was restricted to the perioperative 
stage and 30 postoperative days, failing to 
evaluate long-term endpoints including chron-
ic post-thoracotomy pain, thoracic deformity, 
tumor recurrence and long-term survival. Four- 
th, subgroup stratification based on tumor 
stage and surgeon seniority was not perform- 
ed, due to insufficient cases in stratified sub-
groups leading to unstable statistical results. 
Accordingly, the study conclusions are only 
applicable to overall NSCLC surgical cohorts 
and should be generalized cautiously.

Consistent with existing Western studies, our 
real-world Chinese cohort validated the short-
term perioperative superiority of UVATS. Never- 
theless, we did not conduct postoperative qual-
ity-of-life assessment and health-economic 
evaluation, two critical indicators guiding clini-
cal decision-making. We have launched a pro-
spective, long-term follow-up cohort study to 

Table 6. Postoperative complications
Parameter UVATS Group (n = 83) MVATS Group (n = 118) χ2/Fisher P
Overall complications 12 (14.46%) 32 (27.12%) 4.568 0.033
Prolonged air leakage (>5 days) 7 (8.43%) 14 (11.86%) 0.613 0.434
Arrhythmia 3 (3.61%) 6 (5.08%) 0.022 0.881
Pneumonia 2 (2.41%) 5 (4.24%) 0.093 0.760
Subcutaneous emphysema 2 (2.41%) 4 (3.39%) 0 1
Hemothorax requiring intervention 1 (1.2%) 2 (1.69%) 0 1
Wound infection/dehiscence 0 (0%) 4 (3.39%) 1.396 0.237
30-day readmission 2 (2.41%) 5 (4.24%) 0.093 0.760
30-day mortality 0 (0%) 0 (0%)
UVATS: uniportal video-assisted thoracoscopic surgery; MVATS: multiportal video-assisted thoracoscopic surgery.
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integrate oncological survival, chronic pain 
evaluation and cost-benefit analysis, so as to 
provide comprehensive evidence for standard-
ized UVATS clinical application.

Conclusion

UVATS yields superior short-term perioperative 
outcomes compared with MVATS for primary 
NSCLC anatomical lung resection. Specifically, 
UVATS reduces postoperative pleural drain-
age, alleviates surgical pain, shortens chest 
tube retention and postoperative hospitaliza-
tion, and lowers overall perioperative complica-
tion risks. Such advantages are mainly attrib-
uted to minimized iatrogenic chest wall trauma, 
preserved thoracic integrity and enhanced 
surgical precision. UVATS possesses promis- 
ing application prospects in minimally invasive 
thoracic surgery; further high-quality prospec-
tive studies with long-term follow-up are war-
ranted to formulate unified clinical specifica-
tions and validate its long-term oncological 
safety.
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