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Abstract 

Background 

The lung resections (lobectomy and pneumonectomy) are necessary interventions in case of lung 

diseases, particularly lung cancer. These are procedures that are linked to great risks, so a 

multidisciplinary team approach, plus a thorough preoperative evaluation of the risks, can help reduce 

complications. The effectiveness of these strategies is assessed in this prospective study in 100 patients 

who have major lung resections. 

Objectives 

To assess the effects of pretreatment risk stratification and a multidisciplinary team approach on 

postoperative complications reduction and general outcome improvement in patients undergoing 

major lung resections. 

Methodology 

This was a prospective study Conducted at department of Cardiothoracic Anesthesia Lady Reading 

Hospital MTI Peshawar Pakistan from jan 2020 to june 2020. 100 patients who were to undergo major 

lung resection, lobectomy, and pneumonectomy. Pulmonary function testing, a cardiovascular 

evaluation, and a frailty scoring were included in the preoperative risk assessment. Surgeons, 

pulmonologists, anesthesiologists, cardiologists, and nutritionists were the multidisciplinary team who 

cooperated to maximize care. The most important outcomes were the occurrence of postoperative 

complications, which included respiratory failure, infections, and arrhythmias. Two of the secondary 

outcomes were the length of hospital stay and survival. The SPSS software was used to conduct the 

statistical analysis, with the significance level being p<0.05. 

Results 

A total of 100 patients (mean age 65.3 years, SD = 9.2) underwent major lung resections (70 lobectomies, 

30 pneumonectomies). Common comorbidities included hypertension (45%), COPD (40%), and diabetes 

(30%). The multidisciplinary approach reduced complications significantly: respiratory complications 
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occurred in 12% of patients (vs. 28% in controls, p=0.02), and cardiovascular complications (e.g., atrial 

fibrillation) were seen in 7%. The mean hospital stay was 6.8 days (SD = 2.8), significantly shorter than 

the historical average of 9.4 days (p=0.01). The 1-year mortality rate was 6%, with an overall survival 

rate of 82%. 

Conclusion 

The study indicates that risk stratification in the preoperative setting and a multidisciplinary practice can 

contribute a lot to the reduction of postoperative complications and recovery of patients undergoing 

major lung resections. The focus on optimization of pulmonary and cardiovascular functioning and 

management of comorbidities plays a crucial role in improving the outcomes of postoperative care, 

shortening the time of recovery, and improving survival. 
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Introduction 

Lung resections, which include lobectomy and pneumonectomy, are essential surgical procedures for patients with 

lung cancer, chronic obstructive pulmonary disease (COPD), and other pulmonary diseases [1]. These processes are 

linked to high levels of morbidity and mortality, especially in patients who may have comorbidities or impaired lung 

function. Patients who are at the advanced stages of the disease have the highest risk of complications, and therefore, 

preoperative assessment and management are relevant in enhancing patient outcomes [2].The preoperative risk 

stratification is a detailed assessment of the general health of a patient, such as lung capacity, heart condition, food 

condition, and weakness. The process of this kind of work would allow for determining high-risk patients and 

informing clinical decisions about the type of surgery and perioperative treatment. Specifically, pulmonary function 

tests, cardiac tests, and frailty scores are predictive of postoperative complications, which include respiratory failure, 

infection, and cardiovascular incidents. Common cardiovascular diseases seen in patients with major lung resections 

are arrhythmias and heart failure, which can greatly affect recovery. On the same note, respiratory illnesses such as 

COPD and asthma may predispose one to post-operative pneumonia, atelectasis, or respiratory distress. Also, wound 

healing may be weakened by nutritional deficiencies, and this may predispose patients to infection and slow healing 

[3,4]. In the treatment of these patients who are at high risk, a multidisciplinary team approach is important in the 

management of these patients. Such a team usually includes thoracic surgeons, pulmonologists, anesthesiologists, 

cardiologists, and nutritionists who cooperate to maximize the preoperative, intraoperative, and postoperative 

treatment. The presence of these experts will make sure that every single part of patient health is covered, enhancing 

the results and reducing the complications [5]. The anatomical appropriateness of lung resection is determined by 

surgeons, the maximization of respiratory activity by pulmonologists, and the safe management of anesthesia (in 

particular in patients with poor lung or heart functioning) by anesthesiologists. Cardiologists can come in to treat 

comorbid conditions, e.g., coronary artery disease, and nutritionists will examine and treat any nutritional deficits that 

might slow down the recovery process [6]. Besides improving patient conditions preoperatively, postoperative 

treatment is important in avoiding complications. Early mobilization, respiratory assistance, and proper pain 

management are the major principles of decreasing the rate of pneumonia, atelectasis, and deep vein thrombosis. 

Nutritional intervention is used after the surgery to ensure that healing takes place and that signs of arrhythmias or 

other heart-related problems are closely monitored so that they are discovered as soon as possible and dealt with. 

Although such strategies are available, the rates of postoperative complications in patients undergoing lung resection 

are still high, and it is important to test the efficacy of the strategies and outline the points that can be improved 

[7,8].The proposed study is a prospective study that will examine the effectiveness of risk stratification during 

preoperative evaluation and multidisciplinary team-based intervention to reduce preoperative and postoperative 
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complications in patients undergoing major lung resections. It determines the quality of patient outcomes, 

complication rates, and recovery times that are enhanced by these strategies [9]. The study is aimed at the clinical 

outcomes of 100 patients, including the number of respiratory and cardiovascular complications, hospital stays, and 

survival, in general [10]. Moreover, it will show the relevance of an interdisciplinary care approach in enhancing the 

postoperative recovery and minimizing adverse events. The study will also focus on finding the role of a proactive 

management approach in promoting long-term survival, decreasing mortality rates, and increasing the quality of life 

of patients experiencing these high-risk procedures. 

 

Materials and Methods 

Study Design & Setting 

This prospective study was done in Department of Cardiothoracic Anesthesia Lady Reading Hospital MTI Peshawar 

Pakistan from jan 2020 to june 2020. It entailed patients who had an appointment between the years 2020 and 2022 

and were to undergo major lung resections, such as lobectomy and pneumonectomy. 

 

Participants 

A sample of 100 patients aged between 40 and 80 years who were to undergo major lung resections was used. The 

patients who had been diagnosed with lung cancer, COPD, or other related pulmonary diseases were eligible to be 

included. Informed consent was obtained from all participants. The exclusion criteria were a severe comorbidity, 

which was a contraindication to surgery, like end-stage heart failure or metastatic cancer, and patients who could not 

give consent. 

 

Sample Size Calculation 

The expected complication rate of 30% in the control group and 15% in the intervention group was used in computing 

the sample size at an alpha level of 0.05 and a power of 80. The resulting sample size of 100 patients was needed to 

find a statistically significant difference in the level of complications between the groups. 

 

Inclusion criteria 

 Patients aged 40-80 years who have undergone a lobectomy or pneumonectomy, lung cancer, COPD, and other 

pulmonary diseases. 

 

Exclusion criteria 

 Severely comorbid patients are unable to undergo surgery (e.g., end-stage heart failure, metastatic cancer) or are 

incapable of making informed consent. 

 

Diagnostic and Management Strategy. 

Some of the preoperative examinations were pulmonary function tests, heart evaluation, frailty screening, and 

nutritional screening. The case was optimally managed by a multidisciplinary team comprising thoracic surgeons, 

pulmonologists, anesthesiologists, cardiologists, and nutritionists. Absolute care was provided to the patients by means 

of respiratory support, early mobilization, analgesics, and nutritional support. 
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Statistical Analysis 

The SPSS software was used to analyze the data. Patient characteristics were summarized using descriptive statistics. 

Chi-square tests of categorical and t-tests of continuous variables were used to compare the incidence of 

complications, hospital stay, and survival rates. The statistically significant p-value was 0.05. Survival analysis was done 

using Kaplan-Meier curves. 

 

Results 

A total of 100 patients (mean age 65.3 years, SD = 9.2) were included in the study. Of these, 70 underwent lobectomy, 

and 30 underwent pneumonectomy. The cohort included patients with common comorbidities, including 

hypertension (45%), COPD (40%), and diabetes (30%). The preoperative multidisciplinary approach significantly 

reduced complications. Respiratory complications such as pneumonia and atelectasis occurred in 12% of patients, 

compared to a historical control group with a complication rate of 28% (p=0.02). Cardiovascular complications, 

including atrial fibrillation, were noted in 7% of patients. The mean hospital stay was 6.8 days (SD = 2.8), significantly 

shorter than the historical average of 9.4 days (p=0.01). One-year mortality was 6%, with an overall survival rate of 

82%. These results indicate that the multidisciplinary approach and preoperative optimization, including pulmonary 

rehabilitation, smoking cessation, and nutritional support, significantly reduce postoperative complications, leading to 

a shorter recovery time and improved overall survival. 

 

Intervention Outcome 

The intervention, including preoperative risk stratification and a multidisciplinary team approach, showed a massive 

decrease in complications, respiratory and cardiovascular events. The effectiveness of a multidisciplinary approach 

through a comprehensive strategy in lung resections was demonstrated by shorter hospital stays, shorter recovery 

rates, and overall survival rates among patients who had undergone the procedure as compared to historical controls. 

Table 1: Patient Demographics and Comorbidities 

Variable N = 100 Percentage (%) 

Mean Age (years) 65.3 (SD = 9.2) - 

Gender 
  

Male 58 58% 

Female 42 42% 

Comorbidities 
  

Hypertension 45 45% 

Chronic Obstructive Pulmonary Disease (COPD) 40 40% 

Diabetes 30 30% 

Other Comorbidities 35 35% 

 

This table provides an overview of the demographic characteristics and common comorbidities of the 100 patients 

enrolled in the study. The mean age of the patients was 65.3 years, with 58% of patients being male. Common 

comorbidities included hypertension (45%), COPD (40%), and diabetes (30%). 
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Table 2: Surgical Approach and Procedure Details 

Variable N = 100 Percentage (%) 

Surgical Procedure 
  

Lobectomy 70 70% 

Pneumonectomy 30 30% 

Preoperative Optimization 
  

Pulmonary Rehabilitation 80 80% 

Smoking Cessation 50 50% 

Nutritional Support 65 65% 

 

This table outlines the surgical procedures performed and the preoperative optimization strategies used in the study. 

Seventy patients underwent lobectomy (70%), while 30 patients underwent pneumonectomy (30%). Preoperative 

optimization measures, including pulmonary rehabilitation (80%), smoking cessation (50%), and nutritional support 

(65%), were commonly utilized. 

Table 3: Postoperative Complications 

Complication Type N = 100 Percentage (%) Historical Control Group (%) p-value 

Respiratory Complications 
    

Pneumonia 6 6% 18% 0.02 

Atelectasis 6 6% 10% 0.03 

Cardiovascular Complications 
    

Atrial Fibrillation 7 7% 12% 0.04 

Infection 3 3% 7% 0.05 

 

Table 3 shows the postoperative complications observed in the study group compared to a historical control group. 

Respiratory complications, such as pneumonia (6%) and atelectasis (6%), were significantly lower in the study group 

than in the historical controls. Cardiovascular complications, including atrial fibrillation, were also less common (7%) 

in the study group, demonstrating the effectiveness of preoperative optimization. 

 

Table 4: Hospital Stay and Mortality Rates 

Outcome Study Group (N = 100) Historical Control Group p-value 

Mean Hospital Stay (days) 6.8 (SD = 2.8) 9.4 (SD = 3.5) 0.01 

1-Year Mortality 6% 10% 0.03 

1-Year Survival Rate 82% 78% 0.05 

 

Table 4 displays the hospital stay and mortality rates in the study group compared to the historical control group. The 

mean hospital stay was significantly shorter in the study group (6.8 days) compared to the historical control group (9.4 

days). The study group also demonstrated a lower 1-year mortality rate (6%) and higher 1-year survival rate (82%). 
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Discussion 

This is a prospective study to determine the effect of preoperative risk stratification and a multidisciplinary team 

(MDT) strategy on the outcomes of patients with major lung resections (n=100) [11]. The results show that 

postoperative complications, length of stay in hospitals, and survival have significantly decreased compared to 

historical controls. These findings are consistent with and build on the recent evidence of the significance of the 

methodical preoperative assessment and the joint treatment in thoracic surgery [12]. We had a much lower rate of 

respiratory complications (12%), which was much lower than historical rates (=28%), and is similar to recent cohort 

studies. Indicatively, Smith et al. found a decreased incidence of postoperative pulmonary complications (14 percent) 

with the introduction of structured pulmonary rehabilitation and MDT structures [13]. On the same note, Lee and 

colleagues observed that the combination of preoperative physiotherapy and smoking cessation program led to a 

significant reduction in the number of patients with pneumonia and atelectasis among patients at high risk [14]. These 

studies underline the importance of specific optimization measures, especially when dealing with COPD patients or 

with patients with limited pulmonary reserve [15]. The cardiovascular problems among our cohort members (7%) 

were also lower than most of the past reports, which are 1015% among similar populations [16]. Gupta et al. in a 

recent multicenter study revealed that preoperative cardiovascular testing and optimization, which includes stress 

testing and echocardiography in patients undergoing lobectomy, decreased atrial fibrillation and ischemic events after 

lobectomy [17]. We believe that this practice is justified, and our findings indicate that this practice is more likely to 

promote perioperative hemodynamic stability when cardiologists are engaged with MDT at an early stage [18]. Our 

study has a mean of 6.8 days of hospitalization, which is quite favorable compared to the recent literature. Rossi et al. 

randomized trial, which compared the length of stay of the standard care with the modified care with enhanced 

recovery pathway integrating MDT coordination, pain-management measures, and early-mobility, showed an average 

length of stay of 8.2 days and 6.5 days in the standard group and enhanced recovery group, respectively [16]. Other 

studies on enhanced recovery after surgery (ERAS) also reflect the same gains and benefits of a coordinated approach 

to postoperative care, such as multimodal analgesia and respiratory physiotherapy [19,20]. It also promises, about 

survival results in our cohort, 6% 1-year mortality and an 82% survival rate. One of the large prospective registries 

showed a 1-year survival of about 78 percent in patients who had major lung resections [21]. The better result of our 

study could be connected with the preoperative optimization and the effective postoperative monitoring, which is also 

in line with the results reported by Chen et al., who reported that with the help of a comprehensive MDT care, better 

survival and reduced readmission were observed [22]. There are a number of critical factors that could have resulted 

in better results. First, the risk stratification of the preoperative phase was systematically conducted so that the high-

risk patients could be identified in advance, and an individual optimization plan could be designed [23]. This strategy 

is reflective of the current guidelines that have highlighted the importance of prehabilitation, cardiopulmonary 

examination, and frailty screening as predictors of postoperative morbidity [24]. Second, our MDT model enabled 

real-time cross-specialty communication, which encouraged real-time interventions and coordinated care during 

perioperative care [25]. The recent study conducted by Torres et al. and Patel et al. has shown that MDT interventions 

will save length of stay and complication rates significantly in contrast with the traditional surgeon-led models [26]. 

Although there are positive findings, there is still a degree of variability between studies. Institutional processes, 

demographics of patients, and methods of surgery (e.g., VATS vs. open) or definitions of complications play against 

direct comparisons. To provide an example, a study by Müller et al. also found greater complication rates despite the 

MDT implementation, which may be explained by the increased percentage of pneumonectomies and advanced 

disease stages in their sample [27]. However, the general tendency of the recent literature is in favor of the usefulness 

of the systematic preoperative assessment and joint care. The future studies need to dwell on standardized MDT 

models, cost-effectiveness investigation, and adoption of new predictive methods, e.g., machine learning algorithms 

to personalize the risk evaluation. Moreover, multicenter randomized trials are required to further prove the causal 

effects of the interventions on long-term outcomes [28]. 

 

Limitations 

This study has shortcomings in the form of a single-center nature of the study that could impact the external validity 

of the results. Further, although the sample size is calculated to have the required statistical power, it might be 

underpowered to identify rare complications. The limitation of the lack of long-term follow-up data on quality of life 

is another limitation. 
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Conclusion 

To sum up, preoperative risk stratification and a multidisciplinary approach to patients undergoing major lung 

resections are very effective in reducing post-operative problems, decreasing the length of stay, and increasing the 

survival rates of patients undergoing major lung resections. It is a holistic approach that improves patient outcomes 

and can be regarded as a model of best practice in high-risk patients undergoing thoracic surgery. 
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