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Abstract 

Background and Aim: Patients may develop pulmonary complications after mitral valve 

replacement surgery leading to negative blood gas levels. The aim of this study was to evaluate 

the effect of respiratory training prior to mitral valve surgery on improvement of blood gas 

levels. 

Methods: In this clinical trial study 12 patients undergoing mitral valve replacement surgery 

were studied in Shahid Rajai Hospital during 2018-19. The patients performed respiratory 

exercise from a month before surgery five days a week in home using a power breath machine. 

Arterial blood gas levels were measured for each patient prior to and after the surgery. The data 

were compared between control and experimental groups using Mann-Whitney test.  

Results: The results of ABG showed that pH level increased, however, there was no significant 

change in PCO2 level 24h after intervention. Significant positive change was observed in PO2 

and Oxygen saturation (SaO2) following intervention in patients underwent mitral valve 

replacement operation. 

Conclusion: Our findings indicated that performing respiratory training prior to mitral valve 

surgery has improving effects on PO2 and Oxygen saturation (SaO2). 
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Introduction 
Mitral valve replacement is a procedure whereby the diseased mitral valve of a patient's heart 

is replaced by either a mechanical or tissue (bioprosthetic) valve. Mitral valve repair and mitral 

valve replacement are procedures that may be performed to treat diseases of the mitral valve.  

Treatment for mitral valve disease depends on the severity of the condition.  Causes of mitral 

valve disease include infection, calcification and inherited collagen disease. Current mitral 

valve replacement approaches include open heart surgery and minimally invasive cardiac 

surgery (MICS). Mitral valve replacement (MVR) is a well-established and safe procedure in adults 

and older children. [1-3] The etiology of mitral valvular disease has changed in the last 20 years, 

and new techniques for the diagnosis and repair of mitral valves have been advanced. A 

retrospective regional study was conducted to identify changes in patient and disease 

characteristics and in population-based rates for mitral valve repair and replacement. [4] 

Following mitral valve replacement surgery, patients are typically taken to an intensive care 

unit (ICU). They may need a respirator to help them breathe for the first few hours or days after 

surgery. After two days, the patient may be moved out of ICU. Patients are usually discharged  
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after 7–10 days. Respiratory Muscle Training (RMT) can be defined as a technique that aims 

to improve function of the respiratory muscles through specific exercises.  It consists of a series 

of exercises, breathing and other, to increase strength and endurance of the respiratory muscles 

and therefore improve respiration. Respiratory muscle training improves the function of the 

inspiratory muscles. [5] It has been shown that respiratory muscle training may involve in 

improvement of diseases and conditions including MS [6], heart stroke [7], cystic fibrosis [8] 

and kidney diseases [9].  The aim of this study was to determine the effects of respiratory 

muscle training on improvement of arterial blood gases in patients after mitral valve 

replacement.   

 

Materials and Methods 
This is an interventional clinical trial study performed on 12 patients undergoing mitral valve 

surgery in Shahid Rajai Hospital during 2018-19. Careful history was taken for each patient 

and consent form was signed by each of patients. The patients performed respiratory exercise 

from a month before surgery five days a week in home using a power breath machine. Arterial 

blood gas levels were measured for each patient prior to and after the surgery. The data were 

compared between control and experimental groups using Mann-Whitney test. 

 

Results 
The results of ABG showed that pH level increased, however, there was no significant change 

in PCO2 level 24h after intervention. Significant positive change was observed in PO2 and 

Oxygen saturation (SaO2) following intervention in patients underwent mitral valve 

replacement operation. 

 

Discussion  
Arterial blood gas (ABG) analysis is a crucial for determining the patient’s status before as 

well as after surgery. [10] Taking arterial blood gases (ABG) is an essential part of the 

diagnosis and management of critically ill patients. [11] Pulmonary dysfunction after open 

heart surgery is an important cause of post-operative morbidity. [12] Therefore, improving the 

pulmonary function after surgery results in improved arterial blood gases level, which in turn, 

plays important role in decreasing of post-operative morbidity. In line with our findings it has 

been shown that respiratory muscle training can improve ventilatory function and respiratory 

strength [13] to improve arterial blood gases level.  Inspiratory muscle training when added to 

rehabilitation in patients with chronic obstructive pulmonary disease has improving effects on 

blood gases. [14] Respiratory physiotherapy methods have also been shown to improve arterial 

blood gas after surgery. [15] Comprehensive pulmonary rehabilitation therapy is conducive to 

improving the pulmonary functions and blood gas indexes of patients with severe pneumonia 

during mechanical ventilation. [16] In a pilot study it has been revealed that the application of 

Vibrax has positive effects on the arterial blood gases of patients in ICU on the 1. or 2. day 

after cardiac surgery. [17] However, in contrast to our finding it has been claimed that 

respiratory muscle training substantially increases the breathing and cycling endurance in 

patients but this change cannot be attributed to increased O2 supply, as neither PaO2. [18] 

Further research also can clearly reveal the association of respiratory muscle training with 

improvement of arterial blood gases in patients after mitral valve replacement. 
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Conclusion 
Our findings indicated that performing respiratory training prior to mitral valve surgery has 

improving effects on PO2 and Oxygen saturation (SaO2). 
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