Current Thoracic Surgery

To cite this article: Kolcu H, isevi C, Bilgin Biiylikkarabacak Y, Basoglu A. The effect of obesity on prognosis in patients undergoing lobectomy for lung

cancer impact of obesity on lobectomy results. Curr Thorac Surg 2025;10(2):42-48.

The effect of obesity on prognosis in patients undergoing lobectomy for

lung cancer impact of obesity on lobectomy results

Halil Kolcu', (® Caner isevi?*, () Yasemin Bilgin Biiyiikkarabacak?, () Ahmet Basoglu3

'Department of Thoracic Surgery, Bayburt State Hospital, Bayburt, Turkey
2Department of Thoracic Surgery, Ondokuz Mayis University, Medical Faculty, Samsun, Turkey
3Department of Thoracic Surgery, Istanbul Atlas University, Medical Faculty, istanbul, Turkey

ABSTRACT

Background: Obesity, defined as a body mass index (BMI) of 30 kg/m? or greater, constitutes a substantial
global health concern and is associated with an extensive spectrum of comorbid conditions, including numerous
malignancies. Among these, lung cancer presents distinctive challenges, particularly with regard to surgical
management. The present study examines the impact of obesity on clinical outcomes - namely, prognosis,
postoperative complications, and overall survival - among patients undergoing lobectomy for primary lung cancer.

Materials and Methods: This retrospective analysis was conducted on a cohort of 1,000 patients who
underwent lobectomy for lung cancer between 2010 and 2017. Following the application of predefined
inclusion criteria-namely, pathological staging limited to 2A through 3A and the exclusion of cases with
concurrent malignancies-a total of 71 patients were deemed eligible for the final analysis. Key clinical
and perioperative variables were assessed, including body mass index (BMI), incidence of postoperative
complications, duration of hospitalization, operative time, smoking history, and overall survival. Statistical
analysis was performed using SPSS version 21.0. Group comparisons were conducted using independent
samples t-tests for continuous variables with two categories, while one-way analysis of variance (ANOVA)
was applied for comparisons involving more than two groups. Categorical data were evaluated using chi-
square tests. A two-tailed p-value of less than 0.05 was considered indicative of statistical significance.

Results: Patients classified as obese exhibited a significantly longer postoperative survival duration
when compared to individuals with normal or overweight BMI (p < 0.05). The incidence of postoperative
complications was also notably lower in the obese group (p < 0.05). However, no statistically significant
differences were observed among the BMI categories in terms of hospital stay length or operative time (p
> 0.05). Interestingly, the prevalence of smoking was markedly lower among obese patients (p < 0.001).
In contrast, among patients who survived less than five years following surgery, BMI was not found to be
significantly associated with either extended hospitalization or postoperative complication rates.

Conclusions: The findings of this study highlight a compelling example of the so-called “obesity paradox”
within the context of thoracic surgery. Despite the anticipated risks associated with higher BMI and
accompanying comorbidities, obese patients demonstrated more favorable postoperative outcomes and
improved survival compared to their non-obese counterparts. These results prompt further investigation
into the biological and clinical factors contributing to this paradoxical trend, with the aim of better
informing perioperative risk stratification and individualized treatment strategies in lung cancer surgery.
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Introduction

Obesity, defined as a body mass index (BMI) of 30 kg/m?
or above, is a major public health issue that significantly
contributes to the development of cancer and various
other pathological conditions. In an increasingly digital
and sedentary society, the global prevalence of obesity
continues to rise, driven in large part by the widespread
availability and consumption of high-calorie, nutrient-
poor foods. A 2010 study reported that the prevalence
of obesity in the United States had reached 35% [1-3].

The burden of obesity becomes particularly evident
in the context of complex surgical procedures, such as
lung resections, esophageal surgeries, lung transplants,
and chest wall reconstructions. These interventions are
frequently complicated by intra- and postoperative chal-
lenges, including glycemic fluctuations, blood pressure
instability, impaired wound healing, deep vein thrombosis,
respiratory and systemic infections, ischemic heart dis-
ease, renal dysfunction, and cerebrovascular events [4,5].

Despite decades of research, the relationship be-
tween obesity and surgical outcomes in thoracic proce-
dures remains a subject of ongoing debate. Clinical ex-
perience often suggests increased rates of postoperative
complications in obese individuals; however, findings
in the literature have been inconsistent. While some
studies report a rise in morbidity among obese patients
undergoing thoracic surgery, this trend does not appear
to extend to mortality rates [6,7].

Interestingly, although obesity is well-documented
to increase the risk of overall mortality and is linked to
a spectrum of metabolic and clinical disorders, higher
BMI has also been associated with improved survival
outcomes in certain cancer populations. This apparent
contradiction, often referred to as the “obesity paradox,”
has prompted further inquiry into the prognostic role of
obesity in oncologic surgery. The present study was de-
signed to evaluate the impact of obesity on outcomes
following lobectomy in patients with lung cancer.

Materials and Methods

This retrospective analysis included a total of 1,000 pa-
tients who underwent surgical resection for lung cancer
at our institution between 2010 and 2017. Following
the application of specific inclusion criteria, 71 patients
were selected for detailed evaluation. Eligibility criteria
encompassed pathological staging between 2A and 3A,
the absence of synchronous malignancies, no prior his-
tory of neoadjuvant chemotherapy, absence of concomi-
tant tuberculosis, clear surgical margins confirmed by
pathology, availability of all required clinical and labo-
ratory data, and follow-up continuity within our clinic.

Preoperative staging involved standard imaging mo-
dalities including chest radiography, contrast-enhanced
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thoracic computed tomography (CT), positron emission
tomography-CT (PET-CT), and brain magnetic reso-
nance imaging (MRI). A thorough preoperative work-up
was completed for all patients, incorporating pulmonary
function testing, complete blood count, comprehensive
biochemical profiling, and pre-anesthesia evaluations.
Where indicated, patients with coexisting medical con-
ditions were referred to appropriate specialties for fur-
ther consultation and risk stratification.

Demographic variables - including age, sex, smoking
history, and relevant personal and familial health infor-
mation - were collected from electronic health records
and archived patient files. Clinical data such as comor-
bidities, histological subtype, surgical technique, and
operative duration were similarly retrieved. Preopera-
tive height and weight values were extracted from an-
esthesia assessment forms, and body mass index (BMI)
was calculated as weight in kilograms divided by height
in meters squared. Based on BMI, patients were strati-
fied into four categories: underweight (<18.5), normal
weight (18.5-24.9), overweight (25-29.9), and obese
(=30). Ethical approval for this study was granted by the
University Clinical Research Ethics Committee on May
21,2021 (Reference No. B.30.2.0DM.0.20.08/316).

Statistical Analyses

Statistical analyses were conducted using SPSS software
version 21.0. Descriptive statistics-including means,
standard deviations, and percentages-were reported for
relevant variables. Comparisons between two indepen-
dent groups were analyzed using independent samples
t-tests, while comparisons across more than two groups
employed one-way analysis of variance (ANOVA). Re-
lationships between categorical variables were assessed
using the chi-square test. Survival outcomes were ana-
lyzed using the Kaplan-Meier method, and differences
between groups were compared with the log-rank test.
A p-value below 0.05 was accepted as the threshold for
statistical significance.

Results

The demographic characteristics of the study popula-
tion are detailed in Table 1. The relationship between
body mass index (BMI) and intraoperative variables
was first assessed by analyzing surgical duration across
BMI categories (Table 2). This analysis did not reveal
any statistically significant difference in mean operative
time among underweight, normal weight, overweight,
and obese patients (p > 0.05).

Similarly, the potential impact of BMI on postopera-
tive length of hospital stay was examined, and no sig-
nificant variation was found across the different BMI
groups (Table 3), with p-values exceeding the threshold
for significance (p > 0.05).
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Female |9 127 =65 30 |43 |

Maximum Maximum
113 kg 180 cm
Minimum Minimum
56 kg 147 cm
Mean Mean
74.16 kg 166.07 cm

Prolonged hospital stay

No 29 40.8 7 5 7.0

Mean (Surgical duration) | Standarderror | lp

*BMI: Body Mass Index

Conversely, a statistically significant difference in
median postoperative survival was identified across BMI
categories (Table 4), with obese patients demonstrating
longer survival than those in the normal and overweight
groups (p < 0.05). To further evaluate cumulative sur-
vival, a Kaplan-Meier survival analysis was conducted.
Although the survival curve appeared more favorable in
the obese group, the difference did not reach statistical -
significance in the log-rank test (p = 0.27). The Kaplan— 0s - Homacoreors
Meier curves are presented in Figure 1. - -

Lastly, a strong and statistically significant relation-
ship was observed between BMI and smoking status
(Table 7). According to the findings, 52.5% of patients
with a normal BMI were active smokers, while 58.3%
of non-smokers were classified as obese (p < 0.001).

Survival Functions

Postoperative complication rates were also evaluated
in relation to BMI, and the analysis yielded a significant
association (p < 0.05). Among patients who did not expe-
rience postoperative complications, 27.8% were found to
be obese, whereas 51.4% of those who developed com- oo
plications were categorized as overweight (Table 5).

Cumulative Survival

00 50,00 SL;:;Y 150,00 200,00

When assessing the relationship between BMI and
prolonged postoperative hospital stay, no statistically
significant association was detected (p > 0.05), as pre-
sented in Table 6.

Figure 1. The Kaplan-Meier curves for survival.
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Discussion

Body mass index (BMI), frequently used as a marker
of nutritional status, has long been associated with the
pathophysiology of numerous systemic diseases. Obe-
sity and excess weight are established contributors to
hypertension and diabetes mellitus, and by extension,
to ischemic heart disease and cerebrovascular events
[4.8.9]. Lung cancer, the leading cause of cancer-related
mortality worldwide, presents a more nuanced picture
in this regard. Several epidemiological studies suggest
an inverse correlation between BMI and lung cancer
incidence [10-12]. This relationship, however, is con-

45

founded by smoking - an established carcinogen - that
is more prevalent among individuals with lower BMI,
complicating interpretation of causality.

Cigarette smoking remains the principal risk factor
for lung cancer, with reported rates as high as 91.5%
[13]. Although the disease may arise from multiple eti-
ologies, the fact that 85-90% of lung cancer cases are
linked to smoking highlights its predominant role. Risk
intensity correlates with the age of smoking initiation,
duration of use, cigarette type, and daily consumption
patterns [14].



In our cohort, 83.1% of patients reported current or
former smoking, while 16.9% were non-smokers. These
results align with findings from Ergiin et al [15], who
documented a smoking prevalence of 87.3% among lung
cancer patients. Although no significant correlation was
identified between smoking status and survival in our
analysis, a noteworthy observation was the lower preva-
lence of smoking among obese patients relative to their
non-obese counterparts. Given the known contribution of
smoking to pulmonary complications following thoracic
surgery, the reduced smoking rate among obese individu-
als may offer a partial explanation for their lower inci-
dence of postoperative complications. The concurrent
reduction in smoking prevalence and complication rates
in obese patients may reflect a non-random association.
Since smoking is a known contributor to postoperative
pneumonia, persistent air leakage, and prolonged hospi-
talization, the protective effect seen in obese individuals
may be attributable not solely to body composition but
also to diminished tobacco exposure. This potential con-
founder merits closer examination in future prospective
studies with broader inclusion criteria.

Among all patients analyzed, postoperative complica-
tions were observed in 49.3%, prolonged hospital stays in
29.6%, and successful recovery in 59.2%. These figures
are somewhat lower than those reported in a study by
Ulker [16], who found complication rates of 67.5% and
67.3% for conventional and sleeve lobectomy, respec-
tively. That study detailed specific complications, includ-
ing prolonged air leaks (35.4%), pneumonia (20.7%),
reoperation (15.3%), and atrial arrhythmias (11.4%) for
conventional lobectomies, while similar distributions
were reported for sleeve resections, with arrhythmias
(22.4%) and pneumonia (20.9%) being prominent.

In the present analysis, the rate of postoperative com-
plications was significantly lower in the obese group.
Although obese patients appeared to have shorter dura-
tions of surgery and hospitalization, these differences
did not reach statistical significance. This is consistent
with prior literature suggesting divergent findings on the
role of BMI in surgical risk. Some investigators have
identified high BMI as a potential risk factor for cardio-
pulmonary complications [7,17,18], whereas others ar-
gue that these associations are either absent or, in some
cases, inversely related [19-21]. Furthermore, some
studies suggest that low BMI may be a stronger predic-
tor of adverse outcomes than obesity itself [18,22]. One
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plausible explanation is that patients with higher BMI
are more likely to engage with the healthcare system
due to obesity-related comorbidities, thereby enabling
earlier cancer detection and improved perioperative op-
timization.

Regarding postoperative survival, our findings dem-
onstrated significantly longer survival times in the obese
cohort compared to the normal and overweight groups.
This is in agreement with the meta-analysis by Gupta
et al [23], which similarly reported enhanced survival
among lung cancer patients with elevated BMI. These
observations reinforce the presence of an “obesity-sur-
vival paradox” in thoracic surgical oncology.

In our subgroup analysis, a significant relationship
was observed between BMI and the occurrence of post-
operative complications. Among patients who remained
free of complications, 27.8% were obese, whereas
51.4% of those who experienced complications were in
the overweight category. While an inverse association
was noted between BMI and prolonged hospitalization,
this did not reach statistical significance.

Although obesity is widely recognized as a contribu-
tor to chronic diseases such as diabetes, hypertension,
and coronary artery disease [21,22], its effect on peri-
operative and postoperative mortality within thoracic
surgery remains equivocal. Some studies have identi-
fied low BMI as a predictor of worse outcomes, includ-
ing increased complication rates and reduced survival.
Notably, this subset of patients also tends to experience
longer operative times. Nevertheless, perioperative
mortality remains relatively low across BMI categories.
Intriguingly, obese patients tend to experience fewer
postoperative complications than those with lower
BMI, with lung transplantation being the notable excep-
tion. In such cases-particularly among individuals with
COPD or cystic fibrosis-elevated BMI correlates with
higher perioperative mortality, reinforcing the complex-
ity of this clinical context.

Despite an elevated risk of minor wound infections,
obesity has not been conclusively associated with an in-
crease in major complications or mortality [24-27]. In fact,
the two largest studies conducted to date on this subject
report paradoxical survival advantages in obese patients.
In one analysis involving 337 obese lung cancer patients
matched 1:1 with non-obese controls, obesity was inde-
pendently associated with improved survival outcomes
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[20,21]. Similarly, a large multicenter retrospective study
encompassing 18,800 patients who underwent lung resec-
tions showed a statistically significant association between
higher BMI and reduced 30-day mortality rates [28].

These findings underscore the complexity of interpret-
ing the obesity paradox in surgical outcomes, particularly
in thoracic oncology. The apparent survival advantage ob-
served in obese individuals raises questions regarding the
interplay of metabolic, immunologic, and behavioral vari-
ables that may influence perioperative risk and recovery.

It is important to acknowledge several limitations of
this study. The relatively modest sample size restricts
the broader applicability of the findings. In addition, the
retrospective design limits the ability to establish causal
relationships. Furthermore, important covariates such as
nutritional status, body composition, and muscle mass
were not assessed, which may have influenced outcome
measures and introduced residual confounding.

In conclusion, the relationship between obesity and
perioperative outcomes in thoracic surgery remains mul-
tifaceted and at times contradictory. Although clinical
experience might lead one to anticipate increased com-
plication rates among obese patients, emerging evidence
points toward a more complex interaction. The survival
advantage observed in this study among obese patients
undergoing lobectomy and mediastinal lymphadenec-
tomy supports the growing recognition of the obesity
paradox in thoracic oncology. Notably, no significant dif-
ferences were observed in surgical duration or hospital
length of stay across BMI groups, and smoking preva-
lence was lower in the obese population. While these
results contribute to the ongoing discourse, the limited
sample size and retrospective nature of the analysis high-
light the need for large-scale, prospective, multicenter
studies to validate these findings and explore the biologi-
cal mechanisms underlying the observed associations.
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