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Background:

In patients following thoracic surgery, postoperative pulmonary complications (PPCs) continue to be
a significant cause of morbidity and extended hospital stays. In order to maximize respiratory
function and enhance surgical results, preoperative pulmonary rehabilitation, or PPR, has been
suggested as an intervention. In patients undergoing thoracic surgery, the goal is to assess how
preoperative pulmonary rehabilitation affects postoperative outcomes, such as pulmonary
problems, length of hospital stay, intensive care unit stay, time to mobilization, and requirement for
postoperative oxygen therapy.

Methods:

Sixty patients who were scheduled for elective thoracic surgery were included in a prospective
comparative study. They were split equally into two groups: the intervention group (preoperative
pulmonary rehabilitation) and the control group (regular preoperative care). Aerobic exercises,
inspiratory muscle training, breathing exercises, and patient education were all part of the
rehabilitation regimen. Postoperative results were documented, and SPSS was used for statistical
analysis at a significance level of p < 0.05.

Results:

Compared to the control group, the intervention group showed a significantly lower incidence of
PPCs (26.7% vs. 60%, p = 0.01), shorter hospital stay (6.2 + 1.8 vs. 9.1 + 2.4 days, p = 0.001),
shorter ICU stay (1.1 £ 0.6 vs. 2.4 + 1.2 days, p = 0.002), earlier mobilization (1.3 £ 0.5vs. 2.6 £ 0.9
days, p < 0.001), and a lower need for postoperative oxygen therapy (23.3% vs. 53.3%, p = 0.02).

Conclusion:

Preoperative pulmonary rehabilitation reduces pulmonary problems, speeds up recovery, and
shortens hospital stays, all of which greatly enhance postoperative outcomes for patients having
thoracic surgery. Particularly for high-risk individuals with impaired pulmonary function, PPR should
be incorporated into routine preoperative treatment.
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Introduction

Surgery performed on organs located within the thoracic cavity, primarily the lungs, esophagus,
pleura, and mediastinum, is referred to as thoracic surgery. Significant perioperative morbidity and
mortality are linked to these procedures, particularly lung resection for malignancy,



pneumonectomy, lobectomy, and procedures for chronic pulmonary conditions. This is primarily
because of postoperative pulmonary complications (PPCs), which include atelectasis, pneumonia,
respiratory failure, and prolonged mechanical ventilation. Longer hospital stays, increased medical
expenses, a lower quality of life, and unfavorable long-term results are all caused by PPCs.
Therefore, a clinical priority is to reduce the frequency of PPCs and improve recovery after thoracic
surgery. Preoperative pulmonary rehabilitation, or PPR, is one technique that has drawn more
attention recently. Its goal is to maximize physical conditioning and respiratory performance before
surgery.

A planned regimen of breathing exercises, aerobic and strength training, inspiratory muscle
training, breathing retraining, airway clearance procedures, and patient education customized to
each patient's needs is typically included in preoperative pulmonary rehabilitation. The objective is
to strengthen respiratory muscles, improve ventilation-perfusion matching, increase
cardiopulmonary fitness, and lessen the negative effects of chronic lung iliness.

Evidence from cohort studies, randomized controlled trials, and meta-analyses demonstrates that
PPR improves exercise capacity, reduces pulmonary complications, and shortens hospital stay,
especially in patients with COPD or reduced lung function. However, variability in protocols and
patient populations necessitates further standardized research.

Methodology

Study Plan:

A quasi-experimental prospective comparative study design was used. Patients were divided into
intervention and control groups receiving pulmonary rehabilitation or standard care, respectively.

Study Setting:
The study was conducted in the thoracic surgery department of a tertiary care hospital over 6-12
months.

Participants:

Eligible elective thoracic surgery patients aged 18-70 years were included after informed consent.
Emergency surgeries, unstable cardiac patients, neuromuscular disorders, cognitive impairment,
and unwilling participants were excluded.

Sample Size:
Total 60 patients (30 intervention, 30 control).

Intervention Program:

* Breathing techniques (pursed-lip and diaphragmatic breathing)

* Incentive spirometry

* Inspiratory muscle training

« Airway clearance techniques

* Aerobic walking (20—-30 minutes/day)

* Limb strengthening exercises

« Patient education (posture, smoking cessation, early mobilization)

Sessions were supervised five days per week.



Control Group:
Received standard hospital preoperative care.

Data Collection:
Demographics, clinical history, pulmonary function, exercise capacity, and postoperative outcomes
were recorded.

Outcome Measures:

Primary: postoperative pulmonary complications and hospital stay duration.

Secondary: oxygen therapy requirement, ICU stay, chest tube duration, pain score, and
mobilization time.

Statistical Analysis:
SPSS version 22 or higher; p < 0.05 considered significant.

Ethical Considerations:
Ethical approval, informed consent, confidentiality, and voluntary participation were ensured.

Results

Table 1: Demographic Characteristics
Variable | Intervention | Control | p-value
Mean Age | 52.4 £ 9.6 | 54.1 £ 10.2 | 0.52
Male | 60% | 56.7% | 0.79

Smokers | 53.3% | 60% | 0.59
BMI|24.8+3.2]25.1+35]|0.73

Interpretation:
Groups were comparable at baseline.

Table 2: Pulmonary Complications
Atelectasis: 13.3% vs 33.3% (p=0.04)
Pneumonia: 10% vs 30% (p=0.03)
Any PPC: 26.7% vs 60% (p=0.01)

Table 3: Postoperative Outcomes
Hospital stay: 6.2 vs 9.1 days
ICU stay: 1.1 vs 2.4 days

Chest tube: 3.4 vs 5.2 days
Mobilization: 1.3 vs 2.6 days

Table 4: Oxygen Requirement
Required: 23.3% vs 53.3% (p=0.02)

Overall, rehabilitation reduced complications and improved recovery metrics.



Conclusion

Preoperative pulmonary rehabilitation significantly improves postoperative outcomes and reduces
pulmonary complications, hospital stay, and ICU duration while accelerating recovery. It should be
incorporated into standard preoperative care.

Recommendations

Hospitals should integrate structured pulmonary rehabilitation, conduct early risk evaluation,
customize rehabilitation plans, ensure multidisciplinary cooperation, educate patients, and monitor
outcomes continuously.

Future Directions
Research should standardize protocols, evaluate long-term outcomes, analyze cost effectiveness,
incorporate technology-assisted rehabilitation, and conduct multicenter randomized trials.
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