
SUMMARY 

 

Lung cancer is the most frequently detected malignant neoplasm in our country. Early 

diagnosis of the disease is a chance for a complete cure, and surgery is the basic method of 

treating non-small-cell lung cancer. Physiotherapy is a safe form supporting its course both 

before and after the surgery. The period of the patient's stay in the hospital is associated with 

great stress and anxiety as to the effects of the treatment. Therefore, the patient's conscious 

preparation and attitude (both mentally, physically and in terms of efficiency) to the therapy 

that awaits him may improve the results of treatment and the quality of life at this difficult 

time.  

There are many studies in the available literature in which the authors present the 

effects of pulmonary rehabilitation as an adjuvant therapy with patients after resection of the 

pulmonary parenchyma, but still, due to the lack of clearly defined guidelines, preoperative 

physiotherapy is neither a routine nor standard procedure in most hospitals in Poland.  

The above circumstances justified undertaking own research on "The impact of pre- 

and postoperative physiotherapy on the respiratory efficiency and the quality of life of 

patients with lung cancer undergoing  thoracic surgery ". 

The aims of the study were:  

1. the assessment of the effects of the physiotherapy type on pain ailments and respiratory 

efficiency of patients undergoing lung cancer surgery, taking into account the surgical 

technique  

2. the analysis of the quality of life depending on the applied type of rehabilitation and the 

surgical technique  

3. proving the legitimacy of standardized rehabilitation procedures not only after, but also 

before the surgery. 

  The studies included 60 patients treated surgically in the period between 2019-2020 

due to lung cancer at the Department of Thoracic Surgery, Medical University of Lublin.  

All patients underwent a standard rehabilitation program - only postoperative or extended  

pre- and postoperative. 

There were 29 women and 31 men in the group, which accounts for 48.33% and 

51.67% of the total number of respondents, respectively. The average age was 64.15 ± 10.60. 

Among patients, the most numerous group (22 people; 36.67%) were people 

diagnosed with adenocarcinoma. Nineteen patients were diagnosed with squamous cell 

carcinoma, which accounted for slightly over 31% of the total number of respondents. 



Macrocellular  carcinoma was found in 3 people and carcinoid in two patients, as was small 

cell carcinoma. Twelve patients were diagnosed with benign tumors: inflammatory tumor (5 

people), hamartoma (4  people), tuberculoma (3 people). 

Due to the pandemic and problems with the selection of the research group, it was 

decided to include in the analysis also patients with benign tumors, and not only with lung 

cancer. It should be noted that these were patients in whom lung cancer was suspected in the 

preoperative period. Their diagnostics and preparation were performed in the same way as in 

lung cancer patients. In a long-term postoperative examination (usually obtained 3 weeks after 

the surgery), it turned out that these were non-neoplastic tumors. However, this fact does not 

disturb the overall picture, as the technique and method of surgical treatment of these tumors 

was the same as in the case of lung cancer.  

The study group was divided according to the method of surgery into patients operated 

by the classic method (thoracotomy - 29 patients) and the minimally invasive method (VATS 

- 31 patients). Among the patients operated on with the classical method there were 13 

women (44.83%) and 16 men (55.17%) In the group of patients operated on with the 

minimally invasive method, there were 16 women (51.61%) and 15 men (48.39%).  

When analyzing the type of surgery, it was found that in 36 patients (60%) lobectomy 

was used as a method of surgical treatment. Seventeen patients underwent wedge resection of 

the tumor, bilobectomy was performed in 4, and pneumonectomy in 3. Due to the 

rehabilitation program, the patients were qualified to the group undergoing postoperative 

rehabilitation and additional preoperative rehabilitation (group I, extended rehabilitation) or to 

the standard rehabilitation group, excluding preoperative rehabilitation (group II). The first 

group included 11 women and 18 men. The  second - 18 women and 13 men.  

Exercises, education and rehabilitation were conducted by te same physiotherapist. 

After a talk with the researcher, patients read the study program and made a decision about 

participation in it by signing an deliberate consent. Before starting the intervention, each 

patient was interviewed about smoking addiction history.  

Both groups of patients completed questionnaires assessing the quality of life 

according to the EORTC QLQ-C30 scale, as well as spirometric and gasometric tests as well 

as the stair climbing test. The expanded group three times - before rehabilitation, before 

surgery and at the last control examination, and the standard group before the operation and 

during the last control. The final examination took place between 3 and 6 weeks after the 

surgery, depending on the logistical and health capabilities of the patients.  



The stair climbing test was performed two or three times depending on the therapeutic 

group. Each patient had a measured transition time. Blood pressure and heart rate were 

measured before and after exercise.  

Inhalation exercises with the use of the Triflo apparatus were performed by the 

patients from both groups starting from the first day after the procedure, until their drains 

were removed, five repetitions five times a day. The study of the intensity of the respiratory 

effort was performed twice - before the surgery and on the first day after the surgery. 

Preoperative rehabilitation participants were subjected to an additional measurement during 

the first visit.  

The assessment of the intensity of subjective pain sensations using the VAS scale was 

carried out on the first and second postoperative days and consisted in the patient's assessment 

of the intensity of symptoms on a scale from 0 to 10.  

After the surgery, all patients also participated in standard breathing and general 

fitness exercises. They performed them until they left the hospital with the recommendation to 

continue them at home for a period of two weeks. 

The extended group, apart from the above-mentioned procedures, underwent 

preoperative rehabilitation. Its duration varied depending on the scheduled date of the 

operation. The patients underwent joint training with a physiotherapist, learning the technique 

of performing each exercise. The training was carried out in a hospital, and the patients 

performed the prescribed set of exercises twice a day at home. These were breathing 

exercises, activating the muscles of the chest and shoulders. At the same time patients were 

learning diaphragmatic breathing, coughing patterns, expectoration and wound stabilization. 

Patients were also taught inspiratory exercises using the Triflo device they used at home. 

As part of the project, the following methods, techniques and research tools were used: 

• project information  

• patient consent form to participate in a research study  

• a questionnaire about history of smoking addiction  

• EORTC QLQ - C30 questionnaire  

• spirometric test  

• gasometric test  

• stair climbing test 

• breathing training with Triflo method 

• VAS (Visual Analogue Scale)  



• instruction of breathing exercises for surgically treated patients at the Department of 

Thoracic Surgery SPSK4 in Lublin. 

Our research allowed for the assessment of the effects of rehabilitation (standard and 

extended) on pain and respiratory efficiency of patients undergoing lung cancer surgery, 

taking into account the surgical technique used. They also allowed for assessment of the 

quality of life depending on the type of rehabilitation and method of surgery. 

Statistical analysis was performed using the Statistica ™ program (Tibco, version 

13.3). The obtained results are summarized in 87 tables, and their comparison is presented in 

23 charts. 

  It seems that the obtained results allow us to draw the following conclusions: 

1. As a result of the preoperative physiotherapy, the pain after the surgery was reduced 

compared to the group subjected to standard rehabilitation. 

2. In the group of patients undergoing preoperative rehabilitation, the results of the tests 

performed with the Triflo apparatus showed an improvement in the mechanics of breathing. 

3. Extended rehabilitation resulted in an increase in CO2 pressure in the blood and 

smaller drops in CO2 pressure as a result of the procedure, compared to the group subjected to 

standard rehabilitation. 

4. Preoperative physiotherapeutic intervention contributed to a better assessment of 

patients' physical and emotional functioning and a better assessment of quality of life and 

health. 

5. Surgical treatment with the minimally invasive method reduced the drainage time and 

the time that elapses from the surgery to the discharge from hospital, and reduced pain feeling 

after the procedure compared to the group operated with the classical method.  

6. The quality of life after VATS surgery was better in terms of physical and emotional 

functioning, health condition, and less frequent occurrence of symptoms of fatigue and 

dyspnoea. 

7.  When analyzing the effectiveness of the applied physiotherapy in lung cancer 

patients, it is advisable to use respiratory physiotherapy in clinical practice not only after, but 

also before surgery. 

 


