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Abstract

Objectives: The impact of preoperative predisposing factors on postoperative complications in patients undergoing pneumonec-
tomy for non-small cell lung cancer (NSCLC) remains a critical issue. Understanding these factors may provide valuable insights
into postoperative risks and complications. This study aimed to evaluate the influence of preoperative predisposing factors (co-
morbidities) on the development of postoperative complications in patients undergoing pneumonectomy for NSCLC. Using the
age-adjusted Charlson Comorbidity Index (a-CCl), we sought to identify risk factors that potentially contribute to complications
and investigate their impact on survival.

Methods: In this retrospective study, 236 patients who underwent pneumonectomy between February 2018 and February 2023
were analyzed. Demographic characteristics, comorbidities based on the a-CCl, surgical details, postoperative complications clas-
sified according to the Clavien-Dindo system, and survival outcomes were evaluated.

Result: Postoperative complications occurred in 44.1% of patients (n=104). The development of complications was significantly
associated with right-sided pneumonectomy (p=0.018), prolonged operative time (p=0.002), and increased intraoperative blood
loss (p<0.001). Although the a-CCl failed to predict postoperative complications, it demonstrated a significant association with
survival outcomes. Patients with higher a-CCl scores had markedly reduced mean survival times (p=0.001).

Conclusion: In patients undergoing pneumonectomy for NSCLC, right-sided resections, prolonged operative duration, and exces-
sive intraoperative blood loss increase the risk of postoperative complications. While the a-CCl is limited in predicting postopera-
tive complications, it serves as a valuable prognostic indicator of survival. Assessing these factors may guide risk stratification and
optimize perioperative management strategies in surgical candidates.

Keywords: Charlson comorbidity index, clavien-dindo classification, non-small cell lung cancer, pneumonectomy, postoperative
complications, survival analysis
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Lung cancer is the most frequently diagnosed malig- previous respiratory diseases, including COPD, idiopathic
nancy in Tirkiye and remains the leading cause of can-  pulmonary fibrosis, and tuberculosis; and genetic predis-
cer-related mortality. Approximately 85-90% of cases are  positions, such as TP53 and EGFR mutations, as well as fam-
non-small cell lung cancer (NSCLC), the majority of which ily history, are among the major etiological factors.>"*!

are diagnosed at advanced stages." Environmental expo-  In advanced-stage NSCLC, pneumonectomy constitutes
sures, such as smoking, asbestos, radon, and air pollution; a major surgical procedure associated with high rates of
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morbidity and mortality. Proper patient selection is there-
fore essential and is typically guided by pulmonary func-
tion tests (FEV1, DLCO), exercise capacity assessment (VO,
max), and comprehensive cardiac evaluation. Despite
these measures, serious postoperative complications, such
as bronchopleural fistula, empyema, cardiovascular events,
and long-term respiratory failure, remain common.’*-'%

Identification of comorbid conditions in the preoperative
period is critical for predicting complication risk. The Charl-
son Comorbidity Index (CCl) and its age-adjusted version
(a-CCl) provide objective tools for evaluating these risks.
M-131n the postoperative setting, the Clavien-Dindo clas-
sification system standardizes the grading of complication
severity, thereby guiding patient management.['¥

The present study aims to investigate, in the context of the
current literature, the impact of preoperative predispos-
ing factors based on the a-CCl on postoperative complica-
tions in patients undergoing pneumonectomy for NSCLC.
By identifying high-risk patients preoperatively, this study
seeks to contribute to the development of personalized
treatment strategies and improvements in surgical tech-
niques and postoperative care.

Methods

This study was designed as a single-center retrospective
analysis and included patients who underwent pneumo-
nectomy for non-small cell lung cancer (NSCLC) at the
University of Health Sciences Yedikule Chest Diseases and
Thoracic Surgery Training and Research Hospital between
February 2018 and February 2023. Ethical approval was
obtained from the Institutional Review Board of the same
hospital (Approval Date: 14.12.2023, No: 2023-443), and in-
formed consent was obtained from all patients. This study
was carried out in compliance with the principles of the
Declaration of Helsinki (1964) and its subsequent revisions.

A total of 248 patients were initially evaluated. After apply-
ing the exclusion criteria, which included a diagnosis oth-
er than NSCLC, age <18 or >90 years, incomplete medical
records, or loss to follow-up, 236 patients were included in
the final analysis. The inclusion criteria were a confirmed
diagnosis of NSCLC, history of pneumonectomy, age be-
tween 18 and 90 years, and availability of complete med-
ical records.

Preoperative Evaluation

«  Patient characteristics, including age, sex, and smok-
ing history, were recorded as pack-years and cessation
time.

- Comorbidities, such as myocardial infarction, heart
failure, peripheral vascular disease, cerebrovascular ac-

cident, COPD, renal or hepatic disease, diabetes melli-
tus, malignancies, and AIDS, were assessed and scored
using the age-adjusted Charlson Comorbidity Index
(a-CCl).

«  Pulmonary function was evaluated by FEV1% and
DLCO, and when indicated, VO, max was also mea-
sured. Patients with VO, max >20 were considered eli-
gible for surgery.

« A history of neoadjuvant chemotherapy (CT) and/or
radiotherapy (RT) was documented. Patients receiv-
ing chemotherapy were treated with platinum-based
regimens, and surgery was scheduled 4-6 weeks after
completion of therapy.

Perioperative and Postoperative Evaluation

«  The date and side of surgery, as well as the method
of mediastinal evaluation, endobronchial ultrasound
(EBUS) or mediastinoscopy, were recorded.

«  Surgical method: The surgical approach was classified
as video-assisted thoracoscopic surgery (VATS), thora-
cotomy, or conversion from VATS to thoracotomy.

- The type of resection was categorized as pneumonec-
tomy or extended procedures, including sleeve resec-
tions, intrapericardial pneumonectomy, and resections
involving the pericardium, atrium, aorta, diaphragm,
ribs, or vertebral disarticulation.

«  Operative time and intraoperative blood loss were re-
corded. Chest wall resections were analyzed separate-
ly.

« Tumors were staged according to the 8th edition of the
TNM classification.

« Patients who achieved a complete pathological re-
sponse after neoadjuvant therapy were classified as
Stage 0.

Statistical Analysis

For patients who underwent pneumonectomy between
February 2018 and February 2023, follow-up was complet-
ed in January 2025 to obtain survival data, and survival
times were calculated accordingly. Microsoft Office Excel
(version 16.1.6746.2048) and Word (2019 edition) were
used to create the study database, and statistical analyses
were performed using IBM SPSS Statistics, Version 26 (IBM
Corp., Armonk, NY, USA). For comparisons between groups,
categorical variables were analyzed using the Pearson chi-
square test or Fisher’s exact test, while non-categorical
variables were assessed using the Mann-Whitney U test.
A p-value <0.05 was considered statistically significant.
Survival analyses were conducted using the Kaplan-Meier
method, and differences were assessed using the log-rank
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test. Variables with a p-value <0.01 in univariate Cox regres-
sion analysis were subsequently entered into multivariate
Cox regression models for further evaluation.

Results

A total of 236 patients who underwent pneumonecto-
my were included in the study. The clinical characteristics
of the patients are summarized in Table 1. The mean age
was 61.1£8.3 years (range: 35-83). The majority of patients
were male (n=207, 87.7%). A smoking history was present
in 171 patients (72.5%), while 59 patients (25%) had never
smoked. Among smokers, 15 patients (6.4%) had a history
of <20 pack-years, and 162 patients (68.6%) had a smok-
ing history of >20 pack-years. Pulmonary function testing
revealed that 59 patients (25%) had FEV1 values <60%,
whereas 177 patients (75%) had FEV1 =60%.

Among all patients, chronic obstructive pulmonary disease
(COPD) was identified in 78 cases (33.1%), diabetes melli-
tus (DM) in 36 cases (15.3%), congestive heart failure (CHF)
in 25 cases (10.6%), and extrapulmonary malignancy in 11
cases (4.7%). The mean age-adjusted Charlson Comorbid-
ity Index (a-CCl) score was 4.3+1.3 (range: 2-10). The de-
tailed distribution of patients according to a-CCl scores is
presented in Table 2.

With respect to surgical laterality, 147 patients (62.3%)
underwent left-sided resection, while 89 patients (37.7%)
underwent right-sided resection. Video-assisted thora-
coscopic surgery (VATS) was performed in 34 patients
(14.4%), whereas thoracotomy was the approach in 202
patients (85.6%). Neoadjuvant therapy was administered
in 52 patients (22%). Chest wall resection was performed in
16 patients (6.8%), and extended surgical procedures were
performed in 46 patients (19.5%). The mean operative time
was 4.5+1.7 hours (range: 3-10 hours). The distribution of
patients according to intraoperative blood loss was as fol-
lows: 0-300 mL in 187 patients (79.2%), 300-1000 mL in 37
patients (15.7%), and >1000 mL in 12 patients (5.1%).

Pathological examination most frequently revealed squa-
mous cell carcinoma (n=144, 59.3%). Surgical margin
assessment demonstrated RO resection in 217 patients
(91.9%), R1 resection in 17 patients (7.2%), and R2 resection
in 2 patients (0.8%).

Postoperative complications were categorized according
to the Clavien-Dindo classification and are detailed in Table
3. Overall, complications occurred in 44.1% of patients. The
cohort was stratified into two groups based on the pres-
ence or absence of complications. With respect to smoking
history, 82 patients (78.8%) in the complication group and
89 patients (67.4%) in the non-complication group were
smokers, with the difference approaching but not reach-

ing statistical significance (p=0.051). Neither the a-CCl
score nor FEV1% demonstrated significant associations
with postoperative complications (p=0.277 and p=1.0, re-
spectively). Similarly, the presence of neoadjuvant therapy
was not associated with differences in complication rates
(p=0.196).

Revision surgery was performed in 35 patients (14.8%) in
the series, and the details are presented in Table 4. Of these
patients, 14 (40%) underwent VATS, while thoracotomy
was performed in 21 patients (60%). Two patients who de-
veloped empyema underwent empyema enucleation and
omentoplasty. Patients who developed bronchopleural
fistula were managed with primary repair or carinal sleeve
resection. In the patient with chylothorax, thoracic duct
embolization was initially performed, followed by mass li-
gation due to persistent chylothorax. Two patients who de-
veloped wound infection were managed with vacuum-as-
sisted closure (VAC) therapy and subsequently underwent
primary closure.

Mean operative time was significantly longer in the compli-
cation group compared with the non-complication group
(4.8+1.8 hours vs. 4.2+1.6 hours, p=0.002). Regarding in-
traoperative blood loss, 300-1000 mL bleeding occurred
in 22.1% of patients with complications versus 10.6% of
those without complications; >1000 mL bleeding occurred
in 9.6% versus 1.5%, respectively. Increasing blood loss
was significantly associated with higher complication rates
(p<0.001).

Thoracotomy was performed in 92 patients (88.5%) in the
complication group and in 110 patients (83.3%) in the
non-complication group, with no statistically significant
difference (p=0.265). Right-sided resection was performed
in 48 patients (46.2%) with complications and in 41 pa-
tients (31.1%) without complications and was significantly
associated with increased complication rates (p=0.018).

Extended resections and chest wall resections were not as-
sociated with significant differences in complication devel-
opment (p=0.366 and p=0.584, respectively). Tumor size,
histopathological subtype, T stage, N stage, and patholog-
ical stage were not significantly correlated with complica-
tion occurrence (p=0.148, p=0.475, p=0.958, p=0.614, and
p=0.913, respectively).

Survival Analyses

In the group without postoperative complications, the mean
survival was 44+2.5 months, and the median survival was
48+6.2 months. In the complication group, the mean sur-
vival was 31+3 months, and the median survival was 16+3.8
months. At two and five years, survival rates were 85% and
70%, respectively, in the non-complication group, compared



Onay Mahmuti et al. Postpneumonectomy Complications in NSCLC / doi: 10.14744/SEMB.2026.52323

149

Table 1. Demographic and perioperative characteristics of patients and correlation of variables with postoperative complications

Complication

All Cases
Reledl = (C;;es No Complication Complication
n % (132 Cases) n (%) (104 Cases) n (%) P

Age 61.1+£8.3 (R:35-83) 60.7+8.9 (R: 35-80) 61.6+7.5 (R: 40-83) 0.438
Male 207 (87.7) 118 (89.4) 89 (85.6) 0375
Female 29(12.3) 14 (10.6) 15(14.4) ’
Smoking History (Yes) 171(72.5) 89 (67.4) 82(78.8) 0.051
Congestive Heart Failure 25(10.6) 14 (10.6) 11(10.6) 0.994

Chronic Obstructive

Pulmonary Disease 78 (33.1) 40 (30.3) 38(36.5) 0.312
Diabetes Mellitus 36 (15.3) 17 (12.9) 19(18.3) 0.253
Pres.ence of Extrapulmonary 147 7(5.3) 4(3.8) 0542
Malignancy
a-CCl 4.3+1.3 (R: 2-10) 4.2+1.4(R:2-10) 4.4+1.2 (R: 2-8) 0.277
FEV1% < 60 59 (25) 33 (25) 26 (25) 1
Neoadjuvant Therapy 52(22) 25(18.9) 27 (26) 0.196
Operation Side

Left 147 (62.3) 91 (68.9) 56 (53.8) 0.018

Right 89 (37.7) 41 (31.1) 48 (46.2)
VATS 34 (14.4) 22(16.7) 12(11.5) 0.265
Thoracotomy 202 (85.6) 110 (83.3) 92 (88.5) ’
Chest Wall Resection 16 (6.8) 10(7.6) 6 (5.8) 0.584
Extended Surgery 46 (19.5) 23(17.4) 23 (22.1) 0.366
Operative Time (hours) 4.5+1.7 42+1.6 4.8+1.8 0.002
Peroperative bleeding

0-300 ml 187 (79.2) 116 (87.9) 71 (68.3) <0.00]

300-1000 ml 37 (15.7) 14 (10.6) 23 (22.1) ’

>1000 ml 12(5.1) 2(1.5) 10 (9.6)
Squamous cell carcinoma 140 (59.3) 78 (59.1) 62 (59.6)
Adenocarcinoma 70(29.7) 39(29.5) 31(29.8) 0.475
Other 26 (11) 15(11.4) 11 (10.6)
Tumor diameter (cm) 5.7+3.4 (R: 0-27) 5.9+3.2 (R: 0-20) 5.5+£3.7 (R: 0-27) 0.148
T stage

TO 13 (5.5) 6 (4.5) 7 (6.7)

T1 13 (5.5) 8(6.1) 5(4.8) 0.958

T2 53(22.5) 30(22.7) 23 (22.1) ’

T3 52(22) 29 (22) 23 (22.1)

T4 105 (44.5) 59 (44.7) 46 (44.2)
N stage

NO 109 (46.2) 64 (48.5) 45 (43.3) 0614

N1 96 (40.7) 53(40.2) 43 (41.3) ’

N2 31(13.1) 15(11.4) 16 (15.4)
Surgical Margins

RO 217 (91.9) 122 (92.4) 95(91.3) 0352

R1 17 (7.2) 10 (7.6) 7 (6.7) ’

R2 2(0.8) - 2(1.9)
Pathological Staging

Stage 0 14 (5.9) 7 (5.3) 7 (6.7)

Stage 1 21(8.9) 12(9.1) 9(8.7) 0913

Stage 2 54 (22.9) 31(23.5) 23 (22.1) ’

Stage 3 146 (61.9) 82 (62.1) 64 (61.5)

Stage 4 1(0.4) -- 1(1)

FEV: Forced expiratory volume; VATS: Video-assisted thoracoscopic surgery; CCl: Charlson Comorbidity Index
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with 77% and 49% in the complication group. Survival anal-
ysis demonstrated a statistically significant difference be-
tween the groups (p<0.001), indicating decreased survival in
patients who developed complications (Fig. 1).

Patients were stratified according to a-CCl scores as follows:
scores of 2-3 were classified as “Group 0, scores of 4-5 as

Table 2. Distribution of patients according to age-adjusted
Charlson Comorbidity Index (a-CCl) scores

Score n (%)

—_

0(0)
15 (6.4)
(19.1)
(33.5)
(22.9)
(13.6)
(2
(

(
(

45
79
54
32
6
301

O 00 N O U1 A W N

—_
o
—

.5)
.3)

0.4)
1(0.4)

Table 3. Complications according to the Clavien-Dindo
Classification

Grade n (%)
0 132(55.9)
| 4(1.7)
Il 42(17.8)
A 13 (5.5)
1B 35(14.8)
1Y, 1(0.4)
\Y 9(3.8)

Table 4. Diagnoses of patients undergoing revision surgery

Complications Number (n) %
Hematoma 23 65.7
Bronchopleural Fistula (>30 5 143
days)

Bronchopleural Fistula (<7 ) 57
days)

Empyema 2 5.7
Wound infection 2 5.7
Flail/Ballotman 1 29
Chylothorax 1 29
Total 35 100

Komplikasyon

L0
I 0
1
g 0-censored
2 —+1-censored
08
T
ILLKL e
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Figure 1. Survival Analysis according to the Presence of Postoperative
Complications.

“Group 1,"and scores >5 as “Group 2." Survival analysis re-
vealed the following outcomes: Group 0: mean survival,
48.1+3.8 months; median survival, 64+11.3 months; Group
1: mean survival, 38.4+2.6 months; median survival, 34+9.1
months; and Group 2: mean survival, 23.6+3.1 months;
median survival, 15+4.7 months. A statistically significant
difference in survival was observed across the groups
(p=0.001), with higher a-CCl scores associated with pro-
gressively reduced survival (Fig. 2).

Univariate Cox regression analysis identified a-CCl group
(2-3/4-5/>5), presence of neoadjuvant therapy, and oc-
currence of complications as variables with p<0.01, which
were subsequently included in the multivariate analysis.
Detailed results of the multivariate Cox regression analysis
are presented inTable 5. Multivariate analysis demonstrated
that the presence of complications was significantly associ-
ated with decreased survival (hazard ratio [HR]: 1.935, 95%
confidence interval [Cl]: 1.345-2.783, p<0.001). Neoadju-
vant therapy was also associated with reduced survival (HR:
2.021, 95% Cl: 1.347-3.031, p=0.001). According to a-CCl

survival runcuons
ccl

1.0
i 2
M1
HH 2
L b 0-censored
e 1 — 1-censored
L t—2-censored
L, il
2 ";—H-\_H_
H |
wv
£ pun ! M
3 04 L 1 + -4
v b l *l—O—H—H
i
02 b—
0.0
0 20 40 60 80
SagkalimAY

Figure 2. Survival Analysis Based on Age-adjusted Charlson
Comorbidity Index (a-CCl).
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Table 5. Multivariate cox regression analysis according to variables

Variables Hazard ratio 95% confidence P
range
Complication 1.935 1.345-2.783 <0.001
Neoadjuvant therapy 2.021 1.347-3.031 0.001
a-CCl (3 point) 0.001
a-CCl (4-5 point) 1.634 1.001-2.667 0.050
a-CCl (>5 point) 2.869 1.630-5.049 <0.001

CCl: Charlson Comorbidity Index

stratification, patients with scores of 4-5 had an HR of 1.634
(95% Cl: 1.001-2.667, p=0.050), while those with scores >5
had an HR of 2.869 (95% Cl: 1.630-5.049, p<0.001).

Discussion

Cigarette smoking is the most important etiological factor
in the development of lung cancer. Toxic compounds pres-
ent in cigarette smoke, such as polycyclic aromatic hydro-
carbons, nitrosamines, and free radicals, cause permanent
DNA damage in the bronchial epithelium and initiate ma-
lignant transformation processes. Barta et al.' demon-
strated that the risk of developing lung cancer is 10- to
30-fold higher in smokers compared with non-smokers. In
our study, smokers constituted 72.5% of the patient popu-
lation. Similarly, Spurr and Pitroda reported a clear dose—-re-
sponse relationship between smoking intensity and the de-
velopment of NSCLC."In our cohort, 68.6% of smokers had
a smoking history exceeding 20 pack-years, which supports
the dominant role of smoking in disease development.

Hildebrandt et al.l'"”! presented evidence that both smok-
ing history and coexisting comorbidities are significantly
associated with postoperative pulmonary complications,
with the risk of complications markedly increased among
both current and former smokers. Consistent with these
findings, 78.8% of patients in the complication group in our
study were smokers, compared with 67.4% in the non-com-
plication group. Although the difference did not reach con-
ventional statistical significance, the trend suggested that
smoking was closely associated with postoperative mor-
bidity.

Regarding histological subtypes of NSCLC, Kim et al."®em-
phasized that squamous cell carcinoma is the most com-
mon, followed by adenocarcinoma. Our study results align
with these findings: squamous cell carcinoma accounted
for 59.3% of cases and adenocarcinoma for 29.7%. When
stratified by complication status, the distribution of histo-
logical subtypes remained nearly identical: squamous cell
carcinoma was observed in 59.6% of patients with compli-

cations and 59.1% of those without; adenocarcinoma ac-
counted for 29.8% and 29.5%, respectively.

Monsch et al." reported that more than half of patients
develop complications following pneumonectomy. In
our study, the postoperative complication rate was 44.1%
(n=104), which is consistent with findings in the literature.
The mean operative time in our cohort was 4.5 hours. Kim
et al.”?% demonstrated that prolonged operative duration
in NSCLC patients was significantly associated with an in-
creased risk of postoperative complications. Similarly, in
our analysis, the mean operative time was significantly lon-
ger in the complication group (4.8+1.8 hours) compared
with the non-complication group (4.2+1.6 hours).

Choi et al.?"found that greater intraoperative blood loss
was strongly correlated with higher postoperative com-
plication rates in patients undergoing surgery for NSCLC.
Consistent with these results, our study showed that pa-
tients who experienced blood loss exceeding 1000 mL had
significantly higher rates of postoperative complications.
Statistical analysis confirmed that the risk of complications
increased proportionally with intraoperative blood loss.

Furthermore, Kim et al.?? demonstrated that right-sided
pneumonectomy carries a significantly higher risk of post-
operative complications compared with left-sided resec-
tions. In line with this, our study also revealed that right-sid-
ed resections were associated with a markedly higher
complication rate: 48 patients (46.2%) in the complication
group had undergone right pneumonectomy, compared
with 41 patients (31.1%) in the non-complication group,
a difference that was statistically significant. Gebitekin et
al.? similarly emphasized that patients undergoing right
pneumonectomy experience higher rates of mortality and
morbidity.

Right-sided pneumonectomy may be associated with a
higher susceptibility to postoperative complications due to
the greater physiological burden placed on the remaining
lung parenchyma. Pneumonectomy inherently creates a
state of increased mechanical and functional stress, as the
entire respiratory demand is transferred to a single lung.
When this procedure is combined with extended surgical
interventions, factors such as prolonged operative duration
and perioperative bleeding can further impair metabolic
homeostasis, leading to an inevitable increase in morbidity
and mortality. In addition, anatomical differences between
the two sides play a critical role; mediastinal support on the
left side may limit the occurrence of complications such as
bronchopleural fistula, whereas the absence of compara-
ble structural support following right-sided resections may
predispose patients to a higher risk of fistula-related and
other postoperative complications.?!
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Postoperative complications not only increase morbidity
but may also have a statistically significant negative impact
on long-term survival.??In line with these findings, the
two- and five-year survival rates obtained in our study were
largely consistent with those reported in the internation-
al literature. In patients without complications, the two-
year survival rate was 85% and the five-year survival rate
was 70%, whereas in patients with complications, the rates
were 77% and 49%, respectively. These differences were
statistically significant, underscoring the critical impact of
preventing postoperative complications on long-term sur-
vival outcomes.

Birim et al.”®! demonstrated that the age-adjusted Charlson
Comorbidity Index (a-CCl) serves as an independent and
significant predictor of long-term survival following NSCLC
surgery, outperforming individual comorbidities in prog-
nostic accuracy. Consistent with this, in our study, patients
were stratified into three groups based on a-CCl score:
Group 0 (scores 2-3), Group 1 (scores 4-5), and Group 2
(scores >5). Survival analysis revealed that the a-CCl provid-
ed prognostic information on survival outcomes indepen-
dent of tumor size and pathological stage. Similar to prior
studies, our results confirmed that the a-CCl is effective in
predicting long-term survival.

Limitation

This study has several limitations. First, its single-center and
retrospective design inherently limits the generalizability of
the findings. Future multicenter and prospective studies are
needed for more detailed evaluation and validation of the
results. Although the sample size in our study was adequate
compared with similar investigations, larger datasets from
multicenter cohorts would provide more robust evidence.

Conclusion

This study evaluated factors associated with the develop-
ment of postoperative complications in patients under-
going pneumonectomy for non-small cell lung cancer.
Right-sided pneumonectomy, prolonged operative dura-
tion, and increased intraoperative blood loss were iden-
tified as significant predictors of postoperative compli-
cations. In contrast, although the age-adjusted Charlson
Comorbidity Index (a-CCl) did not predict early postopera-
tive morbidity, it emerged as a strong prognostic indicator
of long-term survival.

These findings highlight the importance of careful assess-
ment of surgical laterality, operative time, and intraopera-
tive blood loss in pneumonectomy candidates. Moreover,
the a-CCl appears to be more informative for long-term
prognosis than for early postoperative risk. Incorporating

these factors into preoperative risk stratification may im-
prove perioperative decision-making and help optimize
postoperative management strategies.
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