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ABSTRACT:
Background: To investigate the efficacy of positive expiratory pressure (PEP) equipment, Acapella, in the rapid recovery of lung cancer patients after thoracoscopic surgery, and to summarize the application experience.
Subjects and Methods: A total of 100 lung cancer patients admitted to the Thoracic Surgery Department for thoracoscopic surgery from May 2016 to March 2018 in Changshu No.1 People's Hospital were enrolled in the study. Patients were randomized into observation group and control group, each with 50 cases. Both groups received routine perioperative management of lung surgery, including strict smoking cessation, guidance for effective coughing, breathing training, posture change in bed, etc. The patients were patted on the back for sputum excretion, and received aerosol inhalation to promote expectoration.
Results: The time of chest tube removal and length of hospital stay were shorter in the observation group than the control group, and there was statistical significance. Comparison of expectoration amount between the observation group and the control group before the operation and on the first postoperative day was not statistically different. The expectoration amount was higher in the observation group on the third postoperative day and before discharge, with statistical significance. The white blood cell count was higher in the observation group than the control group before operation, but there was no statistical significance.
Conclusions: Acapella can promote early excretion of sputum, shorten the removal time of chest tube and the length of hospital stay after thoracoscopic surgery, which has positive significance for patients’ rapid postoperative recovery and is thus worthy of our promotion.
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1. Introduction
With the improvement of people’s living standards, the requirements for rapid recovery after surgery are increasing. The fast track surgery (FTS) has been paid more and more attention by surgeons. Fast track surgery currently includes fast track anesthesia (FTA), micro invasive surgical techniques (MIS), postoperative analgesia techniques and postoperative respiratory management [1,2]. Thoracoscopic techniques have been promoted in the country for nearly 20 years, and have now become routine and mature surgical methods for thoracic surgery. Anesthesia and analgesia mainly depend on the improvement in anesthesiology, and respiratory tract management still has room for further improvement in our current clinical work. By strict preoperative smoking cessation, stair climbing, back patting for expectoration and aerosol inhalation, postoperative lung complications can be reduced and hospitalization time can be shortened [3]. Whether there are other measures to further accelerate the rapid recovery after lung cancer surgery is our research content. In May 2016, we introduced a PEP device (Acapella Choice, Smith Medical ASD, USA) for patients with lung cancer surgery. After 22 months of research, it was found that, for the randomized two groups with the same preoperative and postoperative preparation, the experimental group treated with the device recovered faster than the control group in all respects, and received more benefits.
2. Materials and Methods
2.1 General Information
We randomly selected 100 patients undergoing thoracoscopic lung cancer surgery in our hospital from May 2016 to March 2018 according to the inclusion criteria. The patients were randomly divided into observation group and control group, each with 50 cases. The observation group had 21 males and 29 females, ranging in age from 53 to 74 years, with an average of (60.12±8.32) years; the control group had 22 males and 28 females, ranging in age from 46 to 73 years, with an average of (58.32±7.88) years. There was no statistically significant difference in gender and weight (P>0.05), as shown in Table 1. This study has been approved by the Medical Ethics Committee of our hospital. Patients have informed consent and have signed informed consent. 
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2.2 Research Methods
The control group strictly banned smoking two weeks before surgery and began aerosol inhalation one week before operation (Pulmicort respules + Kebite 2 ml each, inhaled twice daily), and climbed the stairs three times a day (from the lower floor to the upper floor, exhale when exerting force, take a short rest if one feels breathing hard, 5-10min each time). At the same time, the patients were guided to abdominal breathing [4] (patient took supine position, slowly inhaled via nasal cavity to the maximum amount, held breath for about 1 second, and finally exhaled slowly through the mouth, 20 times a day) and effective cough training. On the first postoperative day, patients were patted on the back for sputum excretion, and received aerosol inhalation. The other preoperative and postoperative measures were the same between the experimental group and the control group. The only difference was that PEP device was used for breathing training before the operation and on the first postoperative day. The amount of expectoration, white blood cell count, extubation time, postoperative hospital stay of the two groups were statistically analyzed on first day and the third day after operation and before discharge.
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