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Background: Preoperative pulmonary function plays a critical role in determining 

perioperative risk and postoperative recovery, particularly in patients undergoing 

major surgical procedures. Impaired lung function is associated with increased 

susceptibility to postoperative pulmonary complications (PPCs), prolonged 

hospital stay, and higher morbidity. 

Objectives: To evaluate the impact of preoperative pulmonary function parameters 

on surgical outcomes and to determine their predictive value for postoperative 

complications. 

Methods: This prospective observational study included 120 patients undergoing 

elective surgeries. Preoperative pulmonary function tests (PFTs), including forced 

vital capacity (FVC), forced expiratory volume in one second (FEV₁), and 

FEV₁/FVC ratio, were recorded. Patients were stratified into normal and impaired 

pulmonary function groups. Postoperative outcomes such as incidence of PPCs, 

duration of hospital stay, need for intensive care, and mortality were assessed and 

compared. 

Results: Out of 120 patients, 72 (60%) had normal pulmonary function, while 48 

(40%) showed impairment. PPCs were observed in 30 patients (25%). The 

incidence of complications was significantly higher in the impaired group (20/48; 

41.7%) compared to the normal group (10/72; 13.9%). Mean hospital stay was 

longer in patients with impaired PFTs (9.2 ± 2.8 days) than those with normal 

function (6.1 ± 1.9 days). ICU admission was required in 18 patients (15%), 

predominantly in the impaired group (12/48; 25%). Reduced FEV₁ (<70% 

predicted) showed a strong association with PPCs (p < 0.01). Mortality was low 

(3.3%), with higher occurrence in patients with severe pulmonary impairment. 

Conclusion: Preoperative pulmonary function is a significant predictor of 

postoperative outcomes. Patients with impaired PFTs are at increased risk of 

complications and prolonged recovery. Routine preoperative pulmonary 

assessment can aid in risk stratification and optimization of perioperative care. 

 
Copyright © International Journal of 
Medical and Pharmaceutical Research 
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INTRODUCTION 

Surgical outcomes are influenced not only by the technical aspects of the procedure but also by the physiological reserve 

of the patient. Among the various organ systems, the respiratory system plays a central role in maintaining perioperative 

homeostasis. Pulmonary complications remain one of the leading causes of postoperative morbidity, particularly in patients 

undergoing major abdominal and thoracic surgeries [1]. These complications, which include atelectasis, pneumonia, 

bronchospasm, and respiratory failure, significantly increase hospital stay, healthcare costs, and mortality [2]. 

 

Preoperative pulmonary function assessment has therefore become an important component of surgical risk evaluation. 

Pulmonary function tests (PFTs), including forced vital capacity (FVC), forced expiratory volume in one second (FEV₁), 
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and FEV₁/FVC ratio, provide objective measures of lung mechanics and ventilatory capacity [3]. These parameters help in 

identifying underlying obstructive or restrictive lung diseases, even in asymptomatic individuals [4]. Reduced pulmonary 

reserve may impair effective gas exchange during and after surgery, thereby predisposing patients to adverse outcomes [5]. 

The perioperative period is associated with several physiological alterations that can further compromise respiratory 

function. General anaesthesia leads to decreased functional residual capacity, impaired mucociliary clearance, and 

ventilation–perfusion mismatch [6]. In addition, postoperative pain and immobilisation contribute to shallow breathing and 

reduced cough efficiency, increasing the risk of secretion retention and lung collapse [7]. Patients with pre-existing 

pulmonary dysfunction are particularly vulnerable to these changes, which can culminate in clinically significant 

complications [8]. 

 

Several studies have demonstrated that impaired preoperative pulmonary function is associated with an increased incidence 

of postoperative pulmonary complications (PPCs). FEV₁ has been widely recognised as a strong predictor of perioperative 

risk, especially when values fall below 70% of the predicted level [9]. Similarly, reduced FVC has been linked to restrictive 

ventilatory defects and poorer surgical outcomes [10]. The FEV₁/FVC ratio further aids in differentiating obstructive from 

restrictive patterns, enabling targeted perioperative management [11]. 

 

Despite the established importance of pulmonary assessment in high-risk surgeries such as thoracic procedures, its role in 

general elective surgeries is sometimes underutilised [12]. Many patients undergo surgery without a comprehensive 

evaluation of their respiratory status, which may lead to preventable complications [13]. Early identification of at-risk 

individuals allows for optimisation strategies, including prehabilitation, smoking cessation, bronchodilator therapy, and 

respiratory physiotherapy [14]. 

 

In addition to pulmonary parameters, several patient-related and surgical factors interact to influence outcomes. Age, 

smoking history, obesity, type and duration of surgery, and anaesthetic technique all contribute to the overall risk profile 

[15]. However, pulmonary function remains a modifiable and measurable determinant that can be addressed preoperatively 

to improve outcomes [16]. 

 

Recent literature has emphasised the need for integrated risk assessment models that combine clinical, functional, and 

biochemical parameters [17]. Within this framework, PFTs serve as a reliable and reproducible tool for stratifying patients 

into low- and high-risk categories [18]. Moreover, the predictive value of pulmonary function extends beyond immediate 

complications and has been associated with long-term recovery and quality of life after surgery [19]. 

 

In the Indian clinical setting, where respiratory conditions such as chronic obstructive pulmonary disease (COPD) and 

smoking-related lung damage are prevalent, the importance of preoperative pulmonary evaluation becomes even more 

pronounced [20]. However, there is limited data from regional populations examining the direct relationship between 

pulmonary function and surgical outcomes. 

 

In this context, the present study aims to evaluate the effect of preoperative pulmonary function on surgical outcomes in 

patients undergoing elective procedures. By correlating PFT parameters with postoperative complications, hospital stay, 

and need for intensive care, this study seeks to provide clinically relevant insights that can guide perioperative risk 

stratification and management 

 

MATERIALS AND METHODS: 

Study design 
This investigation was planned as a prospective observational study to examine how preoperative pulmonary function 

influences postoperative outcomes. The study followed patients from the preoperative assessment stage through the 

postoperative recovery period without introducing any experimental intervention. All clinical decisions, including surgical 

and anaesthetic management, were made independently by the treating teams as per standard institutional practice. The 

observational design allowed for a realistic assessment of routine clinical outcomes in relation to baseline pulmonary status. 

 

Study setting 
The study was carried at Bhaskar Medical College, Amdapur X Road, Yenkapally, Moinabad, Ranga Reddy, Hyderabad, 

Telangana 500075. Patient recruitment was undertaken in collaboration with the departments of General Surgery and 

Anaesthesiology. Pulmonary function testing and relevant laboratory investigations were performed in the hospital’s 

central diagnostic facilities, ensuring uniformity in measurement and reporting. The hospital caters to a diverse patient 

population, providing a suitable clinical setting to study perioperative outcomes across a range of surgical conditions. 

 

Study duration 
The study was conducted over a period extending from September 2024 to December 2025. During this time, patients 

meeting the eligibility criteria were enrolled consecutively. Each patient was followed from the time of preoperative 

evaluation until discharge from the hospital, allowing adequate observation of early postoperative outcomes. 
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Study population 
The study included adult patients scheduled for elective surgical procedures. Patients were evaluated in the preoperative 

period, typically during their anaesthetic fitness assessment. A wide range of surgical cases was included to reflect routine 

clinical practice. Only those patients who were able to perform pulmonary function testing reliably were considered for 

inclusion. The study aimed to capture variations in pulmonary function across different age groups, comorbid conditions, 

and lifestyle factors such as smoking. 

 

Sample size 
A total of 120 patients were included in the study. Participants were enrolled consecutively based on eligibility criteria and 

willingness to participate. The sample size was determined based on feasibility within the study period and the expected 

patient flow in the institution. This number was considered sufficient to identify meaningful trends and associations 

between pulmonary function parameters and postoperative outcomes. 

 

Inclusion criteria 
Patients aged 18 years and above who were planned for elective surgical procedures were eligible for inclusion. Only those 

who provided informed consent and were able to perform spirometry adequately were included in the study. This ensured 

that pulmonary function measurements were reliable and comparable across participants. 

 

Exclusion criteria 
Patients undergoing emergency surgical procedures were excluded, as preoperative optimisation and pulmonary 

assessment may not be feasible in such situations. Individuals with acute respiratory infections at the time of evaluation 

were also excluded to avoid transient alterations in pulmonary function. Patients with severe hemodynamic instability or 

neuromuscular disorders affecting respiratory effort were not included. In addition, patients who were unable to perform 

spirometry due to poor cooperation or technical limitations were excluded to maintain data quality. 

 

Preoperative evaluation 
All enrolled patients underwent a detailed preoperative assessment. This included documentation of demographic details 

such as age, sex, and body mass index. A thorough medical history was obtained with particular attention to respiratory 

symptoms, smoking history, and existing comorbidities such as chronic obstructive pulmonary disease, asthma, diabetes 

mellitus, and hypertension. Clinical examination was performed to assess general condition and respiratory status. Routine 

preoperative investigations were carried out as per institutional protocol, and patients were deemed fit for surgery following 

anaesthetic evaluation. 

 

Pulmonary function assessment 
Pulmonary function testing was performed using a standardised spirometer that was regularly calibrated to ensure accuracy. 

The procedure was explained to each patient, and adequate training was provided before recording measurements. Each 

patient performed at least three acceptable manoeuvres, and the best effort was selected for analysis. The primary 

parameters recorded were forced vital capacity, forced expiratory volume in one second, and the ratio of these two values. 

The results were expressed as percentages of predicted values based on established reference standards considering age, 

sex, and height. 

 

Based on these measurements, patients were grouped into those with normal pulmonary function and those with impaired 

function. Individuals with values within normal predicted ranges were categorised as having normal pulmonary status, 

while those with reduced values were classified as having impairment. Patterns suggestive of obstructive or restrictive lung 

disease were further identified using the ratio of FEV₁ to FVC, which provided additional insight into the nature of 

pulmonary dysfunction. 

 

Perioperative management 
All patients received perioperative care in accordance with standard institutional guidelines. The choice of anaesthesia, 

intraoperative monitoring, and surgical technique were determined by the treating clinicians. Efforts were made to maintain 

optimal oxygenation and ventilation during surgery. In the postoperative period, patients were provided with adequate pain 

relief to facilitate effective breathing and coughing. Early mobilisation and respiratory physiotherapy were encouraged to 

minimise the risk of pulmonary complications. These measures were applied uniformly across both groups to reduce 

variability in care. 

 

Outcome measures 
The primary outcome of interest was the occurrence of postoperative pulmonary complications. These included clinically 

diagnosed conditions such as atelectasis, pneumonia, bronchospasm, prolonged oxygen requirement, and respiratory failure 

necessitating ventilatory support. Diagnosis was based on clinical findings supported by appropriate investigations when 

required. 
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Secondary outcomes included duration of hospital stay, need for admission to the intensive care unit, and in-hospital 

mortality. These parameters were chosen to reflect both the clinical severity of complications and their impact on healthcare 

utilisation. The relationship between preoperative pulmonary function and these outcomes was analysed to determine 

predictive significance. 

 

Follow-up 
Patients were monitored closely during the postoperative period through daily clinical assessments. Particular attention 

was given to respiratory symptoms, oxygen saturation, and signs of infection or respiratory distress. Any complication 

identified during the hospital stay was documented. Patients were followed until discharge, ensuring that early 

postoperative events were captured comprehensively. 

 

Data collection 
Data were collected using a structured case record form designed for the study. Information regarding patient 

demographics, clinical history, pulmonary function parameters, intraoperative details, and postoperative outcomes was 

recorded systematically. All data entries were cross-checked for accuracy. Confidentiality of patient information was 

maintained throughout, and identifiers were removed during data analysis. 

 

Statistical analysis 
Collected data were compiled and analysed using appropriate statistical methods. Continuous variables were expressed as 

mean with standard deviation, while categorical variables were presented as frequencies and percentages. Comparisons 

between groups were performed using the independent t-test for continuous variables and the chi-square test for categorical 

variables. Statistical significance was determined using a p value threshold of less than 0.05. The analysis aimed to identify 

meaningful associations between pulmonary function status and surgical outcomes. 

 

Ethical considerations 
The study was conducted after obtaining approval from the Institutional Ethics Committee of the institution. All 

participants were informed about the nature and purpose of the study, and written informed consent was obtained prior to 

enrolment. The study adhered to ethical principles related to patient safety, confidentiality, and voluntary participation. No 

additional risk was imposed on patients beyond routine clinical care. 

 

RESULTS 

Study population characteristics 
A total of 120 patients were included in the analysis. The study population comprised 68 males (56.7%) and 52 females 

(43.3%). The mean age of participants was 48.6 ± 13.2 years. Based on preoperative pulmonary function testing, 72 patients 

(60%) were categorised as having normal pulmonary function, while 48 patients (40%) were classified as having impaired 

pulmonary function (Table 1). 

 

Table 1: Baseline demographic and clinical characteristics 

Variable Normal PFT (n=72) Impaired PFT (n=48) p value 

Age (years, mean ± SD) 45.2 ± 12.4 53.7 ± 13.1 0.002* 

Male, n (%) 38 (52.8%) 30 (62.5%) 0.28 

Smokers, n (%) 18 (25.0%) 26 (54.2%) 0.001* 

Comorbidities, n (%) 20 (27.8%) 28 (58.3%) 0.001* 

*Statistically significant (p < 0.05); p value calculated using independent t-test for continuous variables and chi-square 

test for categorical variables 

 

The impaired pulmonary function group had significantly higher age, smoking prevalence, and comorbid conditions 

compared to the normal group. 

 

Pulmonary function profile 
The mean FEV₁ in the normal group was 86.5 ± 5.4% predicted, whereas in the impaired group it was 64.2 ± 8.1%. 

Similarly, mean FVC values were 88.1 ± 6.2% and 66.7 ± 9.3% in the normal and impaired groups respectively. The 

FEV₁/FVC ratio indicated an obstructive pattern in 28 patients (23.3%) and a restrictive pattern in 20 patients (16.7%) 

within the impaired group. 

 

Postoperative pulmonary complications 
Postoperative pulmonary complications were observed in 30 out of 120 patients (25%). The incidence of complications 

was significantly higher among patients with impaired pulmonary function (Table 2; Figure 1). 

 

Table 2: Incidence of postoperative pulmonary complications 

Outcome Normal PFT (n=72) Impaired PFT (n=48) Chi-square p value 
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PPC present 10 (13.9%) 20 (41.7%) 11.62 0.0006* 

PPC absent 62 (86.1%) 28 (58.3%) — — 

PPC includes atelectasis, pneumonia, bronchospasm, and respiratory failure; *Statistically significant (p < 0.05). 

 

Among the complications, atelectasis was the most common (12 cases), followed by pneumonia (9 cases), bronchospasm 

(6 cases), and respiratory failure (3 cases). 

 

 
Figure 1: Postoperative pulmonary complications in relation to preoperative pulmonary function 

 

Hospital stay analysis 
The duration of hospital stay was notably longer in patients with impaired pulmonary function. The mean hospital stay in 

the impaired group was 9.2 ± 2.8 days compared to 6.1 ± 1.9 days in the normal group (Table 3; Figure 2). 

 

Table 3: Duration of hospital stay 

Parameter Normal PFT (n=72) Impaired PFT (n=48) p value 

Hospital stay (days, mean ± SD) 6.1 ± 1.9 9.2 ± 2.8 <0.001* 

*Statistically significant (p < 0.05); p value calculated using independent t-test 

 

 
Figure 2: Comparison of duration of hospital stay between groups 

 

ICU admission requirement 
A total of 18 patients (15%) required postoperative ICU admission. The need for ICU care was significantly higher in the 

impaired pulmonary function group (Table 4; Figure 3). 

 

Table 4: ICU admission 

ICU admission Normal PFT (n=72) Impaired PFT (n=48) Chi-square p value 

Yes 6 (8.3%) 12 (25.0%) 6.32 0.012* 

No 66 (91.7%) 36 (75.0%) — — 

*Statistically significant (p < 0.05) 
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Figure 3: Requirement of intensive care unit admission 

 

Association of FEV₁ with complications 
Patients with FEV₁ <70% predicted showed a markedly higher incidence of postoperative pulmonary complications 

compared to those with FEV₁ ≥70% (Table 5; Figure 4). 

 

Table 5: Association of FEV₁ with PPC 

FEV₁ category PPC present PPC absent Chi-square p value 

≥70% predicted (n=80) 12 (15.0%) 68 (85.0%) — — 

<70% predicted (n=40) 18 (45.0%) 22 (55.0%) 12.45 0.0004* 

*Statistically significant (p < 0.05) 

 

 
Figure 4: Association between FEV₁ levels and postoperative pulmonary complications 

 

Mortality 
Overall in-hospital mortality was low, with 4 deaths (3.3%) recorded. Among these, 3 patients belonged to the impaired 

pulmonary function group and 1 patient to the normal group. Although mortality was higher in the impaired group, the 

difference did not reach statistical significance (p = 0.18) 

 

The parameters displayed include the incidence of postoperative pulmonary complications, mean duration of hospital stay, 

and rate of intensive care unit admission. Across all three measures, patients with impaired pulmonary function demonstrate 

higher values, indicating a greater burden of adverse outcomes. Error bars represent the standard error of the mean, 

reflecting variability within each group (Figure 5). 
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Figure 5: Combined comparison of postoperative outcomes between pulmonary function groups 

 

DISCUSSION 

The present study evaluated the influence of preoperative pulmonary function on postoperative outcomes in patients 

undergoing elective surgical procedures. The findings demonstrate a clear association between impaired pulmonary 

function and an increased risk of adverse postoperative events. Patients with reduced pulmonary reserve showed a 

significantly higher incidence of postoperative pulmonary complications, longer duration of hospital stay, and greater 

requirement for intensive care support. These observations reinforce the importance of respiratory assessment as an integral 

part of preoperative evaluation. 

 

In this study, postoperative pulmonary complications were observed in one-fourth of the study population, with a markedly 

higher occurrence in patients with impaired pulmonary function. This aligns with earlier reports which identify pulmonary 

complications as a major contributor to postoperative morbidity [1,2]. The higher complication rate among patients with 

abnormal spirometry can be explained by reduced ventilatory reserve, impaired airway clearance, and increased 

susceptibility to atelectasis and infection [6,7]. Similar findings have been reported by Miskovic and Lumb, who 

highlighted the role of pre-existing respiratory dysfunction in amplifying perioperative risk [7]. 

 

The association between reduced FEV₁ and postoperative complications observed in this study is consistent with previous 

literature. FEV₁ has long been considered a reliable predictor of perioperative pulmonary risk, particularly when values 

fall below predicted thresholds [9]. In the present analysis, patients with FEV₁ below 70% predicted exhibited a 

significantly higher rate of complications, supporting its utility as a practical clinical marker. Ferguson et al. also reported 

that reduced FEV₁ is strongly linked to postoperative respiratory events, especially in patients undergoing major surgical 

procedures [9]. 

 

The study further demonstrated that patients with impaired pulmonary function had a prolonged hospital stay. This finding 

reflects delayed recovery and the need for extended monitoring and supportive care in patients who develop complications. 

Previous studies have similarly shown that pulmonary complications are associated with increased length of hospitalisation 

and resource utilisation [2,10]. The longer duration of stay may also be attributed to slower resolution of respiratory 

symptoms and the need for additional interventions such as oxygen therapy and physiotherapy. 

 

Another important observation was the increased requirement for ICU admission among patients with impaired pulmonary 

function. This highlights the clinical significance of preoperative respiratory status in determining the need for higher levels 

of postoperative care. Studies have shown that patients with compromised lung function are more likely to require 

ventilatory support and intensive monitoring in the postoperative period [8,18]. The findings of the present study are in 

agreement with these reports and emphasise the role of pulmonary assessment in anticipating resource requirements. 

 

The perioperative period is characterised by several physiological changes that can adversely affect respiratory mechanics. 

General anaesthesia reduces functional residual capacity and alters ventilation–perfusion relationships, thereby 

predisposing patients to hypoxemia [6]. Postoperative pain and immobility further impair effective ventilation and 

coughing, leading to secretion retention and atelectasis [7]. In patients with already compromised pulmonary function, 

these changes can result in a cascade of events culminating in clinically significant complications. This physiological basis 

supports the strong association observed in this study between preoperative pulmonary impairment and postoperative 

outcomes. 

 

Smoking and comorbid conditions were more prevalent in the impaired pulmonary function group in the present study. 

These factors are known to contribute to both baseline respiratory dysfunction and increased perioperative risk. Gupta et 
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al. reported that smoking history and associated comorbidities significantly increase the likelihood of postoperative 

pulmonary complications [13]. Similarly, Smetana et al. emphasised that multiple patient-related factors interact with 

pulmonary function to influence surgical outcomes [15]. The findings of this study are consistent with these observations, 

suggesting that pulmonary function should be interpreted in conjunction with other clinical variables. 

 

The results of this study also underscore the potential benefits of preoperative optimisation. Early identification of patients 

with impaired pulmonary function allows for targeted interventions such as smoking cessation, bronchodilator therapy, and 

respiratory exercises. Prehabilitation strategies have been shown to improve postoperative outcomes by enhancing 

respiratory capacity and reducing complication rates [14,16]. Incorporating such measures into routine clinical practice 

could help mitigate the risks identified in this study. 

 

Although pulmonary function testing is widely recommended in high-risk surgical procedures, its routine use in general 

elective surgeries remains variable. The present findings highlight the value of spirometry even in a broader surgical 

population. PFTs are simple, non-invasive, and provide objective information that can guide perioperative planning [3,4]. 

Integrating pulmonary assessment into standard preoperative protocols may improve risk stratification and clinical 

decision-making. 

 

The study also has relevance in the context of the Indian population, where respiratory diseases and smoking-related lung 

damage are common. Salvi and Agrawal have highlighted the growing burden of chronic respiratory diseases in India [20]. 

In such settings, the role of pulmonary function assessment becomes even more important, as a significant proportion of 

patients may have undiagnosed or subclinical respiratory impairment. 

 

Despite its strengths, the study has certain limitations. Being conducted at a single centre, the findings may reflect local 

patient characteristics and practice patterns. The sample size, although adequate to demonstrate significant associations, 

may limit the generalisability of results. In addition, variations in surgical type and anaesthetic technique could have 

influenced outcomes. However, the consistent association between pulmonary function and postoperative events observed 

across multiple parameters strengthens the validity of the findings. 

 

Overall, the present study demonstrates that preoperative pulmonary function is a meaningful predictor of postoperative 

outcomes. Patients with impaired pulmonary function are at increased risk of complications, prolonged hospital stay, and 

greater need for intensive care. These findings support the routine use of pulmonary function testing as part of preoperative 

evaluation and highlight the importance of early identification and optimisation of at-risk patients. 

 

CONCLUSION 

The findings of this study indicate that preoperative pulmonary function has a meaningful impact on surgical outcomes. 

Patients with reduced pulmonary reserve were more likely to develop postoperative pulmonary complications, required 

longer hospitalisation, and had a higher need for intensive care support compared to those with normal lung function. 

Among the spirometric parameters, reduced FEV₁ showed a strong association with adverse outcomes, highlighting its 

value as a practical indicator of perioperative risk. 

 

These observations emphasise the importance of incorporating pulmonary function assessment into routine preoperative 

evaluation, even in elective surgical settings. Early identification of patients with impaired lung function provides an 

opportunity for optimisation through targeted interventions such as respiratory therapy and risk modification strategies. 

 

In summary, preoperative pulmonary function testing serves as a useful, non-invasive tool for risk stratification and can 

contribute to improved perioperative planning and patient outcomes. 
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