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Abstract 

Background and Aim: Function of the lung after mitral valve surgery is impaired and respiratory 

complications are emerged. The aim of this study was to evaluate the effect of respiratory training 

prior to mitral valve surgery on the prevention of complications of respiratory system in patients 

undergoing mitral valve surgery.  
Methods: This is an interventional clinical trial study performed on patients undergoing mitral 

valve surgery in Shahid Rajai Hospital. Patients were divided into two groups of control (12 

subjects) and 12 subjects. The intervention group performed respiratory exercises from a month 

before surgery five days a week, using a power breath machine. For each patient, prior to and after 

the completion of the surgery, pulmonary function tests were performed.  

Results: Spirometric results showed that the mean of vital capacity (VC) and FEV1 / FVC (forced 

expiratory volume in 1st second/ forced vital capacity) after surgery increased in the intervention 

and control groups compared to preoperative and before intervention, and the increase in the group 

receiving respiratory training was higher, but there was no significant difference. The mean score 

of FEV1, was 3.22 ± 0.99 before the intervention and the difference was significant before and 

after the intervention (P=0.95).  

Conclusion: The findings showed that respiratory physiotherapy exercises improve the functional 

capacity and thus lung function which in turn can prevent complication associated with respiratory 

system in patients undergoing mitral valve surgery. 
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Introduction 
Mitral valve disease is common. Percutaneous balloon mitral valvuloplasty remains the therapy of 

choice when indicated and in anatomically eligible patients. Percutaneous approaches to repair 

and/or replace the mitral valve are being extensively investigated. [1] Regarding degenerative 

mitral regurgitation, low risk of operative mortality and data demonstrating clinical benefit for 

early surgery are prompting renewed calls for early intervention before guideline-based triggers. 

[2] The treatment of mitral regurgitation has changed in recent years due to the advent of 

interventional techniques, mostly the percutaneous edge-to-edge repair, and, more recently, 

annuloplasty and chordal replacement. [3] It has been observed that unction of the lung after mitral 
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valve surgery is impaired. Pulmonary volumes, including total lung volume, vital capacity, 

functional residual capacity, and residual air pressure, change as a result of which the exchange of 

respiratory gas with blood decreases significantly. However, in patients with mitral valve disease 

impaired pulmonary function cannot be used to exclude patients from operation. Furthermore, 

severely impaired pulmonary function should improve with the improvement of pulmonary 

circulation after surgery. [4] Mitral valve disease in children also leads to abnormal airway and 

respiratory tissue mechanics. Even though surgical repair of mitral insufficiency alleviates 

abnormal airway function, residual lung tissue stiffening may persist even weeks after the surgery, 

contributing to a sustained impairment in lung function. [5] Various methods have been proposed 

to reduce pulmonary complications after cardiac surgery including mitral valve surgery. The aim 

of this study was to evaluate the effect of respiratory training prior to mitral valve surgery on the 

prevention of the complications of respiratory system in patients hospitalized in the intensive care 

unit. 

 

Materials and Methods 
This is an interventional clinical trial study performed on patients undergoing mitral valve surgery 

in the heart of Shahid Rajai Hospital in the first half of 1397. Patients were divided into two groups 

of control (12 subjects) and 12 subjects (n = 12) after the initial history and consent form as bloc 

randomization. The intervention group performed respiratory exercises from a month before 

surgery five days a week, using a power breath machine, the United Kingdom. For each patient, 

prior to and after the completion of the surgery, pulmonary function tests were performed. Also, 

the incidence of postoperative complications, pulmonary complications and duration of 

hospitalization in ICU was recorded. 

 

Results 
Spirometric results showed that the mean of vital capacity (VC) and FEV1 / FVC (forced 

expiratory volume in 1st second/ forced vital capacity) after surgery increased in the intervention 

and control groups compared to preoperative and before intervention, and the increase in the group 

receiving respiratory training was higher, but there was no significant difference. The mean score 

of FEV1, was 3.22 ± 0.99 before the intervention and the difference was significant before and 

after the intervention (P=0.95) (Table 1). 
 

Table1. Mean±SD of VC and FEV1 / FVC in control and intervention groups  

before and after operation. 
Index Control Group P Intervention Group P 

Before 

Intervention 

After 

Intervention 

Before 

Intervention 

After 

Intervention 

VC 2.66±0.74 2.78±0.77 0.061 3.21±1.04 3.38±1.11 0.306 

FEV1/FVC 82.16±3.95 82.08±3.96 0.903 85.91±9.18 87.16±8.13 0.150 

FEV1 2.23±0.60 2.31±0.58 0.508 2.95±0.93 3.12±0.99 0.095 
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Discussion 
Our findings showed that respiratory physiotherapy exercises improve the functional capacity and 

thus lung function in patients undergoing mitral valve (MV) surgery. Degenerative mitral valve 

disease causing mitral regurgitation is the most common organic valve pathology. [6] Surgical MV 

repair is the gold standard treatment. [7] Currently, in addition to open-chest surgery to replace or 

repair the damaged mitral valve, there are less invasive percutaneous approaches to address mitral 

valve dysfunction. [8] Surgical MV repair also is accompanied by complications including 

respiratory system complications. Therefore, finding the methods to reduce the complications 

associated with respiratory system in patients undergoing MV surgery is of significant importance. 

Respiratory physiotherapy exercises have been used to improve the lung function in patients 

undergoing surgeries which may impair respiratory system function. In this context, manual 

massage therapy is a therapeutic option for the treatment of several pathological conditions 

affecting the musculoskeletal system. [9] It has also been shown that respiratory muscle training 

should be considered an effective method of improving respiratory function, inspiratory muscle 

strength, and exercise tolerance in patients poststroke. [10] Meta-analyses based on five trials 

indicated that 30 minutes of respiratory muscle training, five times per week, for 5 weeks can be 

expected to increase respiratory muscle strength in very weak individuals after stroke. In addition, 

respiratory muscle training is expected to reduce the risk of respiratory complications after stroke. 

[11] Previous studies also have shown that preoperative respiratory physiotherapy might be very 

important for patients with COPD to prevent postoperative pulmonary complications. [12]  
Evidence is growing that preoperative exercise therapy in various surgical specialties is well 

tolerated and effective, with by far the most evidence in the cardiac surgical field. [13] Indeed, 

pre-operative exercise programmes are recommended for patients having major surgery, or in 

those where pre-operative testing has shown low levels of cardiorespiratory fitness; interval 

training or respiratory interventions are more feasible as these reduce complications after a shorter 

pre-operative intervention. [14] Preoperative inspiratory muscle training may reduce the risk of 

developing pneumonia and atelectasis after cardiac surgery. [15]  

Conclusion 
The findings showed that respiratory physiotherapy exercises improve the functional capacity and 

thus lung function which in turn can prevent complication associated with respiratory system in 

patients undergoing mitral valve surgery. 
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