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BACKGROUND 

          Bio-prosthetic mitral valves were introduced in the 1970s to the clinical market for the treatment 

of valvular heart diseases. Since that time, there was an increasing trend towards the usage of bio-

prosthetic valves not only for elderly patients, but also for younger patients to overcome the necessity of 

lifelong anticoagulation associated with the mechanical valve [1]. There are various parameters to be 

considered for selecting the most suitable bio-prosthetic mitral valve, which vary from a patient to 

another, based on the clinical need. However, among the most important feature to be considered is the 

level of valve degradation, which directly impact the outcomes and survival of patients [2]. This study 

was conducted to evaluate the safety and durability of porcine and bovine valves, when placed at the 

mitral position, as revealed by the available published articles and the inputs from the saudi's practitioners 

at healthcare facilities.  

 

CLINICAL BURDEN 

  

Part I: Clinical need of mitral valve 

          The human heart consists of four valves, which determine the pathway of blood flow during 

systolic and diastolic phases of the cardiac cycle. The native mitral valve is located in the left side 

of the heart, which is considered as a blind spot between the left atrium and left ventricle as it appears 

in figure 1. In normal diastolic cycle, the mitral valve opens to allow blood to flow from the left 

atrium to left ventricle, but closes during normal systolic phase to prevent the passing of blood 

backward with left ventricle contraction [4]. 

 

 

 

 

 

 

 

 

FIGURE 1: ANATOMY OF THE HEART AND MITRAL VALVE [3]. 
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Part II: Indications for mitral valve replacement (MVR) 

 

In some cases, mitral valves do not open or close properly, which disrupt the blood flow 

through the heart to the body. Abnormal conditions of the mitral valve are characterized as either 

mitral regurgitation or mitral stenosis [5]. Valve regurgitation occurs when blood leaks backward 

into the left atrium while the leaflets are closed. The regurgitation happens due to leaflets fail to 

close tightly, and results in heart failure, atrial fibrillation, or pulmonary hypertension [5]. While 

mitral stenosis appears when the orifice of the valve is narrowed to pump out blood to the left 

ventricle due to thickness of the valve tissue, which drives to pulmonary hypertension, heart failure, 

heart enlargement, atrial fibrillation, or blood clots [6]. The diseased mitral valve can be replaced by 

an artificial mitral valve, considering the severity of the disease. There are two main types of 

artificial mitral valve, mechanical valves and bio-prosthetic (tissue) valves. 

- Mechanical valves are long lasting valves, which normally last throughout the patients’ 

lifetime, and require anti-coagulation to avoid clot forming [2].  

- Bio-prosthetic valves are made from animal donor valves, which should be strong and 

flexible. These valves can last for 10-20 years, and normally do not require the long-term 

use of medication [2]. 

Part III: Intended use of the artificial bio-prosthetic mitral valve. 

           Bio-prosthetic mitral valve is intended to replace a malfunctioning native or prosthetic mitral heart 

valve. It is originally obtained from an animal tissue (xenograft), most commonly porcine or bovine 

pericardial. The valve is designed to be implemented by surgeons through median sternotomy or minimally 

invasive heart surgeries [8] [9]. 

 

EVALUATION OUTCOMES  

          The essential purpose of the methodology of this evaluation is to compare the durability and 

safety levels of bovine pericardial compared to porcine aortic (and mitral) valves through clinical 

paper review, and the clinical experience review. The clinical paper review aims to review the 

currently published academic papers related to the topic, while the clinical experience review 

explores the opinions of other regulatory offices, and most importantly the opinions of the local 

societies and experts located in the kingdom of Saudi Arabia. 
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Part 1: Clinical Paper Review (literature review) 
 

1.1 Search criteria 

          A search was conducted in 2020 through PubMed and Google scholars. We applied the PICO 

model to specify the search inclusion criteria. The abstracts of the obtained articles were screened 

in reference to the inclusion criteria, and then, extra quality measures were considered for the 

remained articles. Only articles that were written in English, and designed to compare the porcine 

and bovine valves in term of the safety and durability were considered. 

 

1.2 Results 

          Four articles were acquired to build the findings of this review, as demonstrated in table 1. 

Results suggest that both bovine and porcine valves are demonstrating similar durability, but there 

are significant variations in the studies for the associated complications. It was reported by some 

experts that the durability of porcine valves is higher than that of the bovine valves at the mitral 

position. Such a claim could not be supported by the reviewed articles, but rather, both products 

were found to be durable for sufficient time with a minor and not significant variation. However, 

only 1 out of 4 studies (Ref. 11) shows a noticeable difference with respect to the freedom from 

reoperation in favor to porcine valves, which does not facilitate a strong evidence. 

Ref 

 
Objective 

No.  of 

patients 

 

Study 

Dura-

tion 

Survival Rates Freedom from SVD 
Freedom from Re-

operation 
Other complications 

Bovine Porcine Bovine Porcine Bovine Porcine Bovine Porcine 

[2] 
Bovine 

vs. 

Porcine 

274 
10 

years 
94.6 % 96.4 % 90.6% 96.4 % 92.6 % 96.4 % 

Thromb

oemboli

c event = 
4.8% 

Thromboembol

ic event = 1.8% 

[10] 

Bovine 

vs. 

Porcine 

NA 

Bo = 

10 

years  
 

Po= 4 

years 

NA NA 83.9 % 100% NA NA 

Thromb

oemboli
c event = 

2.4%  

And 
Classific

ation 

Thromboembol

ic event = 7.9% 
And 

Classification 

[1] 
Bovine 

vs. 

Porcine  

> 15,ooo 
10 

years 
60% 70% 91%  93%  NA NA 

Classific

ation  
Classification 

[11] 
Bovine 

vs. 

Porcine 

1593 

6 

years  
71% ~ 77% 97% ~ 97% 68% ~ 91% 

Thromb

oemboli

c event = 
11% 

Thromboembol

ic event ~7% 

10 

years  
NA 62% NA 97% NA 53% NA 

Thromboembol

ic event = 11% 

TABLE 1: CLINICAL PAPER REVIEW FOR THE SAFETY OF BOVINE PERICARDIAL VERSUS PORCINE HEART VALVES. 
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Part 2: Saudi Users' Experiences 
 

          Five Surgeons from Saudi's hospitals were consulted to provide their opinion regarding the 

safety of bovine pericardial valve compared to porcine aortic (and mitral) valve. While all those 

experts have enough experience in using both bovine and porcine valves, two of them believe that 

the porcine valve is demonstrating better durability in the mitral valve position. Some surgeons 

stated that the complication rates could be the same for all brands, expect in durability level, struts 

profile, and orientation; however, mortality rates are similar in bovine pericardial and porcine 

valves, as theses rates depend on the age, ventricular function of the patient, and multiple other 

factors, but not the origin of the valve material.   

 

Part 3: Conclusion 

            The overall conclusion suggests that both bovine pericardial and porcine aortic (and mitral) 

valves are proven to be safe whenever valves are implemented as indicated by the manufactures' 

recommendations.  
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