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Valvular heart disease is a common condition. Mechanical and bioprosthetic valves are used to replace the 
valve when repair is not possible. In addition to the bovine source
porcine tissues.Therefore, replacement can pose challenges to the Muslim patient and the clinician aiming to 
reach an informed consent.Here we demonstrate t
and also we explore the available non
porcine bioprosthetic heart valves involves two important concepts. The need for this par
the absence of an alternative option. In general, each patient’s scenario must be assessed individually, 
associated harms identified and weighed up by the patient and family in consult with the treating physician to 
reach an informed consent particularly if the use of porcine tissue is felt unavoidable. 

 
 

Patients religious beliefs have a strong influence on 
medical decisions and choice of treatment. This is of vital 
importance when the proposed treatment contains 
prohibited substances. Receiving such treatment can lead 
to religious distress and their provision could be 
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Patients religious beliefs have a strong influence on 
medical decisions and choice of treatment. This is of vital 

treatment contains 
prohibited substances. Receiving such treatment can lead 
to religious distress and their provision could be 

perceived as an insensitive practice. The ingestion of 
porcine (pig-based) products is strictly prohibited in 
Islam. Many surgical prosthesis contain animal
material that commonly utilizes bovine or porcine 
products. The use of non-animal based prosthesis may be 
unavoidable in certain situations. Therefore, it is 
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perceived as an insensitive practice. The ingestion of 
products is strictly prohibited in 

Islam. Many surgical prosthesis contain animal-derived 
material that commonly utilizes bovine or porcine 

animal based prosthesis may be 
unavoidable in certain situations. Therefore, it is 



 

necessary for the treating physician to be aware of these 
issues as this will influence the consenting process. 
 
It is well recognised that involving people in decisions 
about their health and care improve
wellbeing. As a result, patients need informat
regarding benefits, risks and different treatment choices. 
Little is available in the literature to guide Muslim 
patients, suffering from valvular heart disease, to
a treatment that is effective and at the same time 
their religious duty. The aim of this article is to 
the Islamic ruling on the use of porcine
valves and to explore the available non
for Muslim patients in order to assist physicians in 
delivering a patient-centred care taking into account
patient-reported outcome measures and experience as 
part of the informed choice offered to patients. 
 

The prohibition on consumption of pork in Islamic law is 
well established. As the Qur’anic verses state: 
 
Say, "I do not find within that which was revealed to 
me [anything] forbidden to one who would eat it unless 
it be a dead animal or blood spilled out or the flesh of 
swine - for indeed, it is impure - 
slaughtered in] disobedience, dedicated to other than 
Allah. But whoever is forced [by necessity], neither 
desiring [it] nor transgressing [its limit], then indeed, 
your Lord is Forgiving and Merciful." (6:145)
 
He has only forbidden to you dead animals, blood, the 
flesh of swine, and that which has been dedicated 
other than Allah. But whoever is forced [by necessity], 
neither desiring [it] nor transgressing [its limit], there is 
no sin upon him. Indeed, Allah is Forgiving and 
Merciful. (2:173) 
 
Although the use of porcine material in surgical 
prosthesis for the treatment of heart disease started in the 
twentieth century, Muslim scholars have established 
principles to draw on. In Al-Majmoo’, a well
Islamic encyclopedia, Al-Nawawi (famo
scholar from the thirteenth century) said 
 
“If a person breaks a bone, it should be set using a pure 
bone. Our companions – i.e., the Shaafa’is 
permissible to set it using something impure, when one is 
able to use something pure instead. If he sets it using 
something impure the matter is subject to further 
discussion.  If it needs to be set and he could not find 
anything pure to use instead, then he is excused. But if 
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prosthesis for the treatment of heart disease started in the 
twentieth century, Muslim scholars have established 
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Nawawi (famous Islamic 
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i.e., the Shaafa’is – said: it is not 

permissible to set it using something impure, when one is 
able to use something pure instead. If he sets it using 

ter is subject to further 
If it needs to be set and he could not find 

anything pure to use instead, then he is excused. But if 

that was not necessary and there was something pure that 
could be used instead, then he has sinned and it must be 
removed if there is no fear that he may die or the limb 
may be damaged as a result.” End quote.
 
Based on this discussion, medical treatment by means of 
transplanting an animal organ of this type [i.e., from an 
impure animal e.g. pig] should meet two condit
 
1-The sick person should be in need of the transplant 
from the impure animal. This condition is met when 
specialist doctors testify that there is indeed such a need.
 
2-No pure organ is available that could be used instead.
If these two conditions are met, then there is nothing 
wrong with the surgeon transplanting this impure organ 
or part of it, and the presence of this impure organ in the 
patient’s body is not regarded as having any effect on his 
prayer or acts of worship for which purification is
required, since there is a reason for which a concession is 
granted allowing it1.  
 

The heart (see Figure 1) has two parallel circuit systems 
one on the right and the other on the left. There are four 
heart valves that control blood flow. They open to allow 
flow in the correct direction and close 
leaking in the opposite direction. Each circuit has inlet 
and outlet valves. The inlet valves are the mitral valve on 
the left and tricuspid valve on the right whilst th
valves are the aortic valve on the left and pulmonary 
valve on the right. Disease affecting the ability of heart 
valves to open is termed stenosis and that resulting in 
valve incompetence is referred to as regurgitation. 

Figure 1: The four hear
Valvular heart disease
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Valvular heart disease (VHD) is associated with reduced 
physical function, quality of life and contribute to 
increased mortality2. The incidence of VHD varies 
considerably around the world with rheumatic 
being the lead cause for valvular dysfunction in low
income countries and degenerative disease as the 
predominant pathology in high-income countries
 
Around 1.5m people aged above 65 in the UK are 
thought to have some form of VHD which includes 
stenosis and mitral regurgitation. As a result of the aging 
population this number is likely to double in 2046 and 
reach 3.3m in the year 20563. If left untreated
lead to heart failure and is associated with an increased 
mortality risk4. Treatment be broadly divided into 
surgical repair or replacement and transcatheter 
treatment. The choice between surgical and transcatheter 
intervention is influenced by a number of factors 
including the specific valve in question, disease severity, 
anatomical consideration and the overall condition of the 
patient. When it comes to surgical replacement two types 
of valves are available with specific characteristics, 
advantages and disadvantages. Mechanical prosthesis 
have excellent long term durability but ne
patients to be on long term anticoagulation
thinners) with a vitamin K antagonist (warfarin). This 
may be inconvenient and increases bleeding risk. In 
contrast, biological valves don’t require long term 
anticoagulation but at the same time are less durable. 
Biological valves are produced in most cases from 
bovine or porcine tissue. The decision to implant a 
bovine or a porcine based valve will take into account 
many factors accounting for anatomical and procedural 
characteristics. These factors should be discussed with 
patient and their family to help reach an informed 
consent.  

Surgical treatment for VHD is well established with 
several decades of surgical experience. On the contrary 
transcatheter intervention is less established and despite 
producing favourable results in certain valvular 
pathologies the wide spread application across the 
spectrum of VHD is limited.  
We aim in this article to give an overview of common 
valvular pathologies and give examples of
valves from bovine tissue and synthetic material that are 
utilized in the treatment ofvalvular heart disease. The list 
is not intended to be exhaustive but 
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examples that may aid the treating physician and the 
patient to reach a decision 
avoids religious distress and possible litigation. 
fact surgical treatment has developed over a long period 
of time resulting in a wide range of surgical prostheses 
available in the market we will provide a list of common 
biological surgical valves from bovine tissue. When it 
comes to transcatheter valves as the number of available 
prosthesis is limited we will discuss these options in 
more detail.  

Aortic stenosis is a common condition where it is 
estimated that 1 in 8 people over the age of 75 develop 
aortic stenosis5(see figure 2
affect younger patients. The most common cause of 
aortic stenosis is valve calcification that occurs as part of 
the aging process. If left untreated half 
or develop significant complications within 2 yrs
 

Figure 2. Prevalence of aortic stenosis 

Treatment of aortic stenosis involves replacing the 
dysfunctional stenotic aortic valve. Depending on age, 
clinical and anatomical featur
can be surgical (surgical aortic valve replacement SAVR) 
or transcatheter (Transcatheter aortic valve implant 
TAVI, also called TAVR
established minimally invasive treatment option. TAVI 
was first performed in Rouen by Cribier in 2002
then the number of TAVI implantations has increased 
exponentially around the world. Broadly speaking, TAVI 
prosthesis utilize a balloon expandable or a self
expanding design. The choice between a balloon 
expandable and a self-expanding valve depends on 
multiple clinical and anatomical variables. The heart 
team which normally includes of a surgeon, 
interventional cardiologist and an imaging cardiologist 
makes a recommendation but ultimately the treating 
physician will choose the most suitable prosthesis 
depending on clinical and anatomical features. Below is 
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Treatment of aortic stenosis involves replacing the 
dysfunctional stenotic aortic valve. Depending on age, 
clinical and anatomical features the mode of replacement 
can be surgical (surgical aortic valve replacement SAVR) 
or transcatheter (Transcatheter aortic valve implant 
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expanding design. The choice between a balloon 

expanding valve depends on 
multiple clinical and anatomical variables. The heart 
team which normally includes of a surgeon, 
interventional cardiologist and an imaging cardiologist 
makes a recommendation but ultimately the treating 

ose the most suitable prosthesis 
depending on clinical and anatomical features. Below is 



 

an example some of valve prostheses which are made 
using bovine pericardial tissue or synthetic material 
which should help the treating physician discuss with the 
patient the most appropriate valve choice. 
 
 

These can be divided broadly into stented, stentless and 
sutureless valves. The choice between these types will 
depend on clinical and anatomical features. Figures 3 will 
provide some examples of aforementioned stented, 
stentless and sutureless prosthesis from bovine or 
synthetic tissue 
 
 

Figure 3. Examples of stented, stentless and sutureless 
prosthetic aortic valves from bovine or synthetic tissue. 

 

Edwards SAPIEN  
This is an example of a balloon expandable valve where 
the prosthesis is mounted on a balloon and is introduced 
to the body using a catheter commonly utilizing the
common femoral artery (the vessel at the top of the leg
The latest iteration of the valve S3 ultra has a number of 
advantages to enhance safety clinical effectiveness. The 
EdawardsSapien valve (see Figure 4) has been studied in 
several clinical trials9-13, is widely used across the US and 
Europe, and has received a CE mark as well as FDA 
approval. The valve is available in four sizes (20mm, 
23mm, 26mm, 29mm) and has an outer skirt to improve 
seal at the annulus (site of implantation and valve 
anchoring) and reduce the risk of paravalvular leak. It has 
a low profile access and a frame design wit
height and open cell geometry allowing for better 
coronary access (access to the coronary arteries that 
supply blood to the surface of the heart)
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seal at the annulus (site of implantation and valve 
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a low profile access and a frame design with low frame 
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Edwards Sapien valve has been approved for use across 
the spectrum of high, interm
conventional surgical aortic replacement (SAVR). 
 

Figure 4. Edward Sapien ultra TAVI prosthesis
 
 
ALLEGRA TAVI System TF
This is an example of a self
received CE mark for the treatment of severe calcified 
aortic valve stenosis in high
surgical risk or in patients with a symptomatic 
degeneration of an aortic valve bioprosthesis. Allegra 
(see Figure 5) consists of a nit
valve made of bovine pericardium. The delivery system 
uses a Permaflow technology, which ensures permanent 
blood flow condition throughout the process of valve 
positioning and deployment sequences. This principle 
allows early functionality of the valve. In contrast to 
other established TAVI systems the Allegra is a newly 
developed valve and therefore, the evidence for its use 
comes from smaller studies
number of functions that make the Allegra system a 
distinctive and a promising option. The concave shape of 
the stent frame with a tip deflection during diastole is 
designed to reduce shear stress and therefore, is likely to 
improve long term durability. The movable points at 
commissure reduce mechanical stres
addition, the Allegra TAVI system has a frame with large 
cells and an outer skirt to reduce paravalvular leak. 

Figure 5. Allegra TAVI system 
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Edwards Sapien valve has been approved for use across 
the spectrum of high, intermediate and low risk from 
conventional surgical aortic replacement (SAVR).  

 
Figure 4. Edward Sapien ultra TAVI prosthesis 

ALLEGRA TAVI System TF 
This is an example of a self-expanding valve. It has 
received CE mark for the treatment of severe calcified 
aortic valve stenosis in high-risk patients with elevated, 
surgical risk or in patients with a symptomatic 
degeneration of an aortic valve bioprosthesis. Allegra 

consists of a nitinol stent frame with a 
valve made of bovine pericardium. The delivery system 
uses a Permaflow technology, which ensures permanent 
blood flow condition throughout the process of valve 
positioning and deployment sequences. This principle 

onality of the valve. In contrast to 
other established TAVI systems the Allegra is a newly 
developed valve and therefore, the evidence for its use 
comes from smaller studies14-16. However, there are a 
number of functions that make the Allegra system a 

inctive and a promising option. The concave shape of 
the stent frame with a tip deflection during diastole is 
designed to reduce shear stress and therefore, is likely to 
improve long term durability. The movable points at 
commissure reduce mechanical stress on the leaflet. In 

the Allegra TAVI system has a frame with large 
cells and an outer skirt to reduce paravalvular leak.  

 
Figure 5. Allegra TAVI system  



 

Aortic regurgitation can be caused by disease of the 
aortic valve cusps and/or by disease of the aortic root and 
the ascending aorta. Degenerative disease is still the most 
common aetiology in high income countries accounting 
for two third of the cases17. Other causes included 
rheumatic and infective endocarditis. Treatm
regurgitation is mainly surgical. Figure 3 lists examples 
of surgical protheses that can be utilized in the treatment 
of aortic regurgitation. The use of transcatheter heart 
valves to treat native pure aortic regurgitation has 
multiple challenges and is off label in certain cases that 
are deemed inoperable or at prohibitive risk from 
conventional surgery (SAVR).  
 

Mitral stenosis can be caused by a rheumatic, congenital 
or rarely by a degenerative process. Rheumatic fever is 
the leading cause of mitral stenosis across the world and 
remains a significant problem in the developing world 
affecting young patients, whereas its prevalence in 
industrialized countries has significantly declined
Treatment involves mitral valve surg
percutaneous/transcatheter that can be utilized in certain 
situations. Figure 6 lists common mitral prosthesis from 
bovine tissue. The percutaneous option involves a 
balloon which comes from synthetic material to dilate the 
stenotic (diseased) valve. In selected cases some TAVI 
prostheses were used in the mitral position to treat 
patients who were deemed high risk for conventional 
surgery and unsuitable for balloon intervention. 

Figure 6. Mitral valve prosthesis from bovine tissue 
commercially available in current practice 

This is the second most common valve pathology in 
Europe21,22. Treatment of mitral regurgitation is surgical 
with valve repair or replacement. Surgical prostheses 
have been described in figure 6.  
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Treatment involves mitral valve surgery and 
percutaneous/transcatheter that can be utilized in certain 
situations. Figure 6 lists common mitral prosthesis from 
bovine tissue. The percutaneous option involves a 
balloon which comes from synthetic material to dilate the 
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Figure 6. Mitral valve prosthesis from bovine tissue 
vailable in current practice  

This is the second most common valve pathology in 
. Treatment of mitral regurgitation is surgical 

with valve repair or replacement. Surgical prostheses 

However, if the operative risk is high,
options can be considered in certain cases where 
transcatheter edge to edge repair (TEER) is the most 
evidenced. This option involves synthetic material rather 
than bovine or porcine tissue. Example of these d
are listed below. To our knowledge, no designated mitral 
valve prosthesis from bovine material is currently 
available in the market. However, several devices (see 
table 1) are currently under clinical evaluation and 
utilizes the transapical and tran
transapical approach involves introducing the valve using 
a small incision from the apex of the heart. The 
transfemoral route makes use of the femoral artery.
 
Mitral clip 
The device is an example of the edge to edge repair and 
consists of a small metal clip covered with a
fabric that is implanted on your mitral valve
designated catheter system.  
 
Pascal system 
This is another example of the TEER system that 
similarly to the Mitra clip device uses synthetic mate
It comes in two sizes pascal and pascal Ace (Figure 7).
  

Figure 7. Pascal and pascal Ace systems
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Table 1: Examples of transcatheter mitral prosthesis 
from bovine tissues under clinical evaluation 

 
 

This pathology is often combined with tricuspid 
regurgitation and is usually associated with disease of the 
mitral or aortic valve. Treatment is predominantly 
surgical. Figure 8 describes common surgical prosthesis. 
 

Figure 8. Examples of tricuspid valve prosthesis from 
bovine tissue commercially available in current practice.
 

The incidence of significant tricuspid regurgitation 
increases with age affecting 4% of the population aged 
75 or over23. The most common aetiology of 
regurgitation is secondary to disease affecting the right 
side of the heart (right ventricle/atrium) and is often 
associated with valvular heart disease of the mitral and or 
the aortic valve. If left untreated severe tricuspid 
regurgitation is associated with reduced survival
increased incidence of heart failure
treatment is recommended in all symptomatic patients. 
See figure 8 for a list of devices. 
Transcatheter tricuspid valve intervention (TTVI) is 
under evaluation and continuous development. It 
involves placing a ring around the valve, bringing 
together the valve leaflets or using a designated 
prosthetic valve. Below are few examples of each type 
 
Cardioband 
This design utilizes a ring manufactured using synthetic 
material and is placed using a transcatheter system
Figure 9).  
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Figure 9. Example of cardioband system
 
 
Triclip 
This device is an example of the TEER system that 
consists of a metal clip and synthetic material 
 
Pascal system  
Another device that utilizes the TEER approach and 
made of a metal clip and synthetic material. As in the 
mitral system it comes in two sizes pascal and pascal 
ACE. (See Figure 7).  
 
EVOQUE tricuspid valve replacement system
This is an investigational devi
valve made using bovine tissue and implanted into the 
patient tricuspid valve using a transcatheter approach (see 
Figure 10).  

Figure 10. EVOQUE system
 

Valves are the main component of the heart structure. 
They work continuously and efficiently in a synchronised 
harmonic way to maintain a coordinated flow of blood in 
the right direction. Valvular heart disease is common 
affecting 1 in 40 below the age of 40 rising to 1 in 10 in 
people aged 75 or more and can range fro
asymptomatic to severe and life
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affecting 1 in 40 below the age of 40 rising to 1 in 10 in 
people aged 75 or more and can range from being 
asymptomatic to severe and life-threatening5. 



 

Pharmacological treatment options were initially 
developed to alleviate symptoms, however, given the 
mechanical nature of the disease, over time there 
been an increasing focus on the surgical repair
replacement as a curative option. Transcatheter treatment 
has gained increasing momentum particularly in patients 
at a high risk of surgical intervention and in certain cases 
where clinical and anatomical factors are favourable. 
Bioprosthetic tissue derived from bovine or porcine 
material has been used in surgical and transcatheter heart 
valves.  
 
The prohibition of consumption of pork in
law is well established. The permissibility of porcine 
bioprosthetic heart valves involves two important
concepts. The need for this particular treatment and the 
absence of an alternative option1. In general, each 
individual patient’s scenario must be assessed, associated 
harms identified and weighed up by the patient and 
family in consult with the treating physician to reach an 
informed consent particularly if the use of porcine tissue 
is felt unavoidable. With the advancing in technology and 
development of new valve prosthesis alternatives to 
porcine tissue are becoming more readily available and 
these should be explored when treating Muslim patients. 
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