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EXECUTIVE SUMMARY 
About dental bone grafts 
• Dental implants o er a vital solution for tooth loss,  which can a ect both physical health and  emotional wellbeing 
• Over 3 million people in the UK already have  dental implants and up to 260,000 new  
procedures are carried out annually, most  commonly among those aged 55 and over.  
• A bone graft is required in around half of cases to  ensure the implant’s success, meaning as many as  1.5 million people may already have had a dental  bone graft, with around 130,000 more performed  each year  
An overlooked ethical issue 
• Bone grafts are made from either animal bone  (xenograft), human cadaver or donated bone  from a deceased donor (allograft), a patient’s  own bone (autograft) or synthetic materials  (alloplastic)  
• Animal-derived bone is the most commonly used  material in the UK and globally, yet patients are  often not informed of this and are unaware of  alternatives 
• UK dental standards emphasise the importance of  patient understanding and autonomy, yet bone  grafts are being overlooked and patients often  aren’t being given a choice 
• Academics have referred to dental bone grafts as  “one of the fastest growing and [most] ethically  undervalued treatments” 
• The UK is home to around 6 million Muslims,  Hindus, Sikhs and Jews and around 3 million  vegetarians and vegans. Animal-derived bone  grafts may contravene the beliefs of these groups  in some cases 
New Bone Truths research  
In May 2025, Ethoss Regeneration, a UK dental  company that makes synthetic bone graft material  used by dentists, surveyed a nationally representative  sample of 2,000 adults across the UK - plus 300 dental  implant patients - finding: 
• Patients rarely hear the full story: Only 37% were  told about the di erent graft materials, with cost  and healing time discussed more often than what  it was made from. 
• Language ba es: 42% did not understand the  terminology used for grafts; 33% did not fully  understand consent forms. 
• Faith groups feel strongly: Around half of Muslims  and Sikhs would complain if they found they had  been given an animal-derived bone graft. Many  would seek legal advice. 
• Most prefer synthetic: If o ered a choice, 40% of  people prefer synthetic grafts, 35% their own  bone; just 14% choose animal bone - which is  currently the default 
What needs to change 
1. All patients who require a dental bone graft  should be o ered a choice of materials, including  synthetic  
2. When communicating with a patient about dental  bone graft materials, whether verbally or in  writing (including consent forms), implantologists  should ensure that the language they use is clear,  jargon-free and understood by the patient  
3. All types of bone graft materials should be made  more available and prominent in dental training  and research, to better equip dental professionals  to tailor grafting strategies to individual patient  needs  
4. All implantology training should ensure that,  alongside clinical skills and techniques, dentists  are educated on how to use shared  
decision-making approaches to ensure that  patients can make informed decisions about  dental bone graft materials
ABOUT DENTAL BONE GRAFTS 
Dental implants, which are surgically placed screws  that serve as a durable artificial replacement for a  missing tooth root, are a vital solution for tooth loss.  Tooth loss can impact mental health¹, physical  wellbeing, and daily quality of life² - leading to  di culty with eating³ or speaking, low self-esteem⁴,  social withdrawal, and potentially contributing to  mental pressure and depression⁵. Dental implants can  help to address these problems by restoring a natural  look and function. As a result, implants not only  improve oral health but also help people regain their  confidence and fully participate in everyday life. 
The number of dental implant procedures is rising  sharply in the UK, especially among people aged 55  and over. Recent figures suggest that over three  million people in the UK already have dental  implants⁶, with up to 260,000 new procedures taking  place each year⁷. The likelihood of needing dental  implants increases with age: while fewer than 1% of  adults aged 16-24 have implants, this rises to 8% for  those aged 55 and over⁸ - reflecting both the ageing  population and the growing demand for e ective,  lasting tooth replacement. 
Several factors are driving this rapid growth in dental  implant use. The UK’s ageing population means more  people are living longer and seeking solutions for  age-related tooth loss. There is also a rising incidence  of dental disorders, greater awareness of oral health,  a growing focus on dental cosmetic surgery, and  wider access to private dental insurance and flexible  payment options. These trends are making implants  more accessible and desirable for a broad range of  adults. 
However, not everyone has enough healthy jawbone  to support an implant. When bone has been lost due  to age, gum disease, or injury, a dental bone graft is  often needed to rebuild or strengthen the jaw. This  
procedure creates a solid base so the implant can be  securely placed and last for many years. Bone grafts  are very common: up to half of all dental implant  procedures require one, meaning as many as 1.5  million people in the UK may have already received  one, with up to 130,000 such procedures performed  annually in the UK⁹.  
There are four main types of bone graft materials  used: your own bone (autograft), bone from a human  cadaver or deceased donor (allograft), animal bone,  usually from cows but occasionally also from pigs or  horses (xenograft), and synthetic materials made in  labs. Each type has its own benefits and drawbacks,  but the choice of material can have important  personal, ethical, or religious implications for patients. 
Xenografts - bone from animals - are considered the  most commonly used graft materials in the UK and  globally¹⁰. Studies show that bovine bone is widely  used because it closely resembles human bone¹¹. In  fact, global dental practice and UK clinics¹² often  default to xenografts, with one review noting that  bovine bone is the “most common source of xenograft  materials in the dental field”¹³. 
Dentists are more likely to default to using  animal-derived bone because this is the material  most commonly used and taught during dental  training and specialist courses, as reflected in clinical  guidelines and the widespread use of animal-derived  graft materials in both research and practice. 
However, this default approach means that patients  are often not o ered a full choice of materials,  especially if they are unaware of the alternatives or  their implications. 
Up to half of dental implant  procedures require a bone graft -  meaning as many as 1.5 million  people in the UK may already  have received one, with up to  130,000 performed each year⁹.
Many UK patients also travel abroad for dental  implants, drawn by lower prices and the promise of  faster treatment in countries such as Turkey, Hungary,  and Poland. Dental tourism is booming, with cost  savings and quick access to care cited as the main  reasons for seeking treatment overseas.  
Academics have called dental bone grafting “one of  the fastest growing and [most] ethically undervalued  treatments,” highlighting a discrepancy whereby,  while xenografts generate the largest revenue share,  they are also - alongside allografts - the material  most likely to be refused by patients due to “religious  beliefs and moral conflict”.  
The authors refer to a “violation of patient autonomy”  and hypothesise that “miscommunication between the  patient and the dentist regarding the composition of  xenografts or even a dentist’s lack of knowledge  about bone grafts” could contribute to the  discrepancy. They conclude that “dentists should  consider patients’ religious, humanitarian, and  personal values” and “not neglect patients’ opinions.” 
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BONE TRUTHS RESEARCH 
In May 2025, Ethoss Regeneration - a UK dental  company that makes synthetic bone graft material  used by dentists - commissioned Censuswide to  conduct the “What’s Really In Your Smile?” research,  surveying 300 dental implant patients and a  nationally representative sample of 2,000 adults  across the UK. The survey focused on their awareness  and understanding of bone graft materials, as well as  their material preferences and experiences with  informed consent. 
Tens of thousands of Brits are  being given bone grafts without  being told the origins of the  material – potentially  
contravening their religious,  ethical and personal beliefs. 
Of those given a dental implant, only 37% of patients  said their dentist talked to them beforehand about the  di erent types of bone graft materials that could be  used, and which one would be used for their  procedure. This was the least discussed topic – by  comparison, healing time was discussed with 55% of  patients and cost or insurance with 41%. 
24% 
Surprisingly, 24% of patients were not  
asked by their dentist if they had any  
religious, ethical or personal beliefs  
that might influence the choice of  
bone graft material. 
Even when information is provided, understanding is  limited. 
42%
When it came to the terminology used  
to describe the bone graft material,  
42% either didn’t fully understand it  
or didn’t understand it at all. 
Only 37% of patients understood what an allograft  (bone from a human donor) was at the time of the  procedure, and just 35% understood what a xenograft  (bone from an animal) was. 
And if conversations with their dentist proved di cult  or impossible to understand, the consent forms that  some patients received were of no further help – with  a third of patients (33%) stating they did not fully  understand them. 
When these findings are extrapolated at a national  level, it becomes clear that, each year, many tens of  thousands of patients may be agreeing to the use of a  particular bone graft material without full  understanding or proper disclosure. 
WHY THIS MATTERS 
The consequences of this information gap are  profound - particularly for certain groups.  
Research shows that people care deeply about the  materials used in their dental procedures – if they are  given the opportunity to know and choose. They want  to be involved in a collaborative treatment planning  decision-making process¹⁵. 
When asked which type of bone material they would  feel most comfortable with as part of a dental implant  procedure, animal-free synthetic bone was the most  popular choice (40%), followed by their own bone  (35%). Bone from another human was preferred by  just 17%, and animal-derived bone by only 14%.  
These findings are consistent with those of other  international studies, with a 2019 study¹⁶ revealing  that the grafts that elicited the highest percentage of  refusal were bone from a deceased human, otherwise  known as allograft (40%) and bone from an animal,  otherwise known as xenograft (33%), while those with  the lowest refusal rate were synthetic (6%). 
The potential for regret and distress is significant.  Almost two in five (39%) of patients said they would  have requested a synthetic man-made material if  they had been told their bone graft was to come from  an animal or deceased human prior to their  treatment. The same proportion (39%) would have  asked if there were any alternative materials. Nearly a  quarter (23%) would have outright rejected bone from  an animal or deceased human. 
39%
Almost two in five (39%) of patients 
said they would have requested a  
synthetic man-made material if they  
had been told their bone graft was to  
come from an animal or deceased  
human prior to their treatment. 
Internationally, studies have shown that patient  satisfaction with dental implants is directly linked to  how well informed they feel before the procedure,  with one study¹⁷ showing that “fully informed” patients  were significantly more likely to report comfort,  satisfaction, and willingness to recommend implants  to others. 
Religious, ethical and personal consequences 
For many people in the UK, the choice of bone graft  material is far more than a clinical or technical detail  – it’s a matter that touches on deeply held religious,  ethical, or personal values. The UK is home to large  and diverse faith communities, including almost four  million Muslims¹⁸, one million Hindus¹⁹, 526,000 Sikhs²⁰,  and 287,000 Jews²¹, as well as millions of vegetarians  and vegans. For these groups, the use of animal or  human-derived products in medical procedures can  be highly problematic, or even outright prohibited. 
“For many people, including  those guided by faith or ethical  beliefs, the materials used in  medical and dental treatment  are not a minor detail - they are  deeply important. Patients should  be able to trust that they will be  told clearly what is being used  and given the opportunity to  make informed choices that align  with their beliefs.” 
- Dipen Rajyaguru, Diversity and Equality  Director at the Hindu Council UK 
Many major religions have clear teachings that  restrict or forbid the use of certain animal-derived  materials. For example, Muslims are prohibited from  using products derived from pigs, and many also  avoid bovine (cow) products unless they are halal.  Hindus consider the cow sacred and generally reject  bovine-derived materials, while Sikhs commonly  avoid all animal-derived products. These prohibitions  are rooted in religious law and spiritual beliefs, and  are only set aside in emergency or life-saving  situations where no alternative exists. Even then, such  decisions are made with great care and often after  consulting religious authorities. Vegetarians and  vegans, meanwhile, avoid animal-derived products  as a core ethical commitment.  
Among these groups, most people simply do not want  the default animal option. Our research shows that  63% of Hindu patients would request synthetic  material and 38% would have refused bone from an  
animal or deceased human. Among Sikhs, 67% would  have requested a man-made material, and among  vegans, 78% would have asked about alternatives.  
63% 
63% of Hindu patients would request  
synthetic material and 38% would  
have refused bone from an animal or  
deceased human. 
67%
Among Sikhs, 67% would have  
requested a man-made material 
78% 
Among Vegans, 78% would have  
asked about alternatives. 
The risk of complaint and legal action is particularly  high among these groups. 39% of Hindus, 50% of  Muslims, and 75% of Sikhs would make a complaint if  their dentist did not disclose that they had used  animal material and they found out later. 55% of  Hindus, 47% of Muslims, and 50% of Sikhs would seek  legal advice or action. Among vegetarians, 46% would  make a complaint, and 47% would seek legal advice  or action. 
Given the millions of people in these communities, the  scale of potential distress and legal risk is enormous. 
Dentists’ legal and ethical duties 
Dentists in the UK have a legal and ethical duty to  ensure that patients are fully informed about their  treatment options - including the materials used in  
bone grafts. The landmark Supreme Court ruling in  Montgomery v Lanarkshire Health Board (2015)  established that clinicians must take reasonable care  to ensure patients are aware of any risks that are  material to them - not just what a reasonable clinician  would consider important. This means that dentists  should inform patients of all reasonable alternatives,  including synthetic or animal-free options, and ensure  that patients understand the implications of their  choices and give fully informed consent. 
Dentists have a legal and ethical  duty to ensure patients  
understand their treatment  options - including what bone  graft materials are being used. 
The General Dental Council’s standards reinforce this,  requiring clear, jargon-free communication and  prioritising patient understanding and autonomy.  Dentists should document all discussions and consent,  and failure to do so can risk negligence claims and  professional sanctions.  
Despite these requirements, systemic issues mean  that disclosure is not always done in a way that is  appropriate or desirable for the patient. There’s  evidence to suggest that some dentists may  undervalue the importance of patients’ religious or  ethical beliefs²². Equally, some dentists may be  unaware of the origins of certain materials that they  use. For example, a 2005 study undertaken in the UK²³ found that “none of the healthcare professionals  surveyed knew the constituents of all the products  correctly.” 
The consequences of non-disclosure 
The risks of inadequate communication and  non-disclosure are not theoretical - they are real and  significant. There has already been one case that saw  a dentist in the UK suspended for 12 months after  failing to inform a vegetarian patient that her bone  graft was made using cow bone²⁴. 
Study authors²⁵ have highlighted risks including  “patient dissatisfaction with performed treatment  after the irreversible use of a material that the patient  is not comfortable receiving, which may lead to loss of  trust in the dentist, can damage the dentist-patient  relationship and in some cases, even bear legal  ramifications.” 
The new research found that 71% of people expected  their dentist to make them aware if their bone  material was going to be made from animal or  human bone. 42% would make a complaint if their  dentist did not disclose that they had used animal  material and they found out later, and 39% would seek  legal advice or action. Among certain religious  groups, these rates are even higher, as outlined  above. 
Beyond legal and reputational risks, the loss of trust  can have long-lasting consequences for both patients  and dental professionals. Patients who feel their  values have been ignored or their consent has not  been properly sought are less likely to adhere to  treatment, more likely to experience distress, and  more likely to disengage from future care. Research²⁶ shows that shared decision-making and clear  communication in dental implant procedures are  strongly associated with higher patient satisfaction  and better treatment outcomes, with one UK study²⁷ finding that “fully informed” patients were  significantly more likely to report comfort, satisfaction,  and willingness to recommend implants to others. 
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WHAT NEEDS TO CHANGE
To address these challenges posed by this  long-overlooked and ethically challenging area, the  authors of this report have proposed four key changes  to education and practice. 
Recommendation 1: All patients who require a dental  bone graft should be o ered a choice of materials,  including synthetic 
While UK dental standards emphasise the importance  of patients being given a chance to have their  preferences taken into account²⁸, unfortunately, at the  present time, this isn’t happening when it comes to  decisions about dental bone graft materials. 
The research contained in this report demonstrates  that this is no small matter. In the UK, there could be  millions of people whose faith or moral beliefs mean  they would categorically reject a dental bone graft  derived from animal products, if only they were made  aware of it. Dental professionals have a duty - both  regulatory and ethical - to ensure that all patients are  given a choice of bone graft materials and it is vital  that we move away from the current situation, where  xenografts are seen as the default. 
The report also outlines the risks to dental  professionals of not making patients aware of the  choices available to them. These include increased  risk of complaints and also increased risk of legal  action. In addition, the research also suggests a  significant reputational risk and the potential for  individual dental professionals - and the wider  profession - to lose the trust of patients if this issue is  not addressed. 
If we are to meet GDC standards, meet ethical  obligations and minimise the risk of legal and  reputational consequences, then patients must be  given a choice of dental bone graft materials. 
Recommendation 2: When communicating with a  patient about dental bone graft materials, whether  verbally or in writing (including consent forms),  dental practices should ensure that the language  they use is clear, jargon-free and understood by the  patient 
Both the academic literature and the findings of our  research demonstrate that the technical language  used to describe di erent dental bone graft materials  can provide a significant barrier to patient choice.  After all, we need patients to truly understand their  options if they are to make an informed decision.  
In both verbal and written communications, dental  practices should use simple, easy-to-understand  language to describe the origins of the proposed  material and raise awareness of the potential ethical  consequences of any decision. Furthermore, as per  the principles of shared decision-making, the process  should include a check to ensure comprehension. 
Given the significant ethical issues outlined  throughout this report, it is recommended that dental  practices document this process. 
Recommendation 3: All types of bone graft materials  should be made available and prominent in dental  training to better equip implantologists to tailor  grafting strategies to individual patient needs  
Currently, animal-derived bone material is the most  commonly used in dental implantology training and in  clinical research. This is a significant driver of the  default-to-xenograft culture.  
By ensuring that all types of bone graft materials are  available to dentists taking postgraduate  implantology courses, future implantologists will gain  a greater awareness of the spectrum of  
bone-grafting options, helping to foster critical  understanding, evidence-based decision making and  spur innovation.  
This approach will also ensure that implantologists  are better equipped to tailor their grafting strategies  to individual patient needs and evolving clinical  contexts.  
Recommendation 4: Implantology training should  ensure that, alongside clinical skills and techniques,  dental professionals are also educated on the  importance of discussing dental bone graft options  with patients, using shared decision-making  approaches. 
While current training is focused on ensuring that  implantologists develop a strong understanding of the  clinical skills and techniques needed for bone  grafting, there is no education on the potential ethical  implications of certain materials, which could result in  many dental professionals understandably not being  as aware of these issues as they should be. 
The result, as our research found, is that a quarter of  patients were not asked by their dentist if they had  religious, ethical or personal beliefs that might  influence the choice of bone graft material.  
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As the literature confirms, this is a “fast growing and  ethically undervalued issue,” and it is not going away.  Therefore, it is vital that dental professionals are  protected from the potential issues by receiving  education that equips them with the knowledge they  need to have shared decision-making conversations  with patients. 
This will require a re-balancing of existing education  to ensure that, alongside clinical skills, dental  professionals are also educated on the potential  ethical challenges and how to approach them with  patients. We hope that training providers will take up  this mantle. 
CONCLUSION: TOWARDS A FUTURE OF TRUST AND CHOICE
The findings of this report are unambiguous. The  information gap around dental bone grafts is real,  widespread, and consequential. With millions of  dental implants and hundreds of thousands of bone  grafts performed annually, the stakes for patient  autonomy, trust, and legal compliance are enormous. 
By championing transparency, empowering patients,  and fostering open dialogue, we can ensure that  every dental implant procedure is not only clinically  successful but also ethically sound, with patients  experiencing a collaborative and desirable process.  The time for change is now - because every patient  deserves to know what’s really in their smile. 
“Patients should never be left unclear about what is being used in  their treatment, particularly when the material may have religious,  ethical or personal significance. 
“The Bone Truths campaign has been created to give people clear,  accessible information about dental bone grafts, so they can  understand their options, ask informed questions and make choices  that feel right for them. 
“This is about transparency, trust and making sure patients are  properly involved in decisions about their own care.” 
- Dr Peter Fairbairn, dental surgeon and co-founder of Ethoss Regeneration 
About Ethoss Regeneration 
Ethoss Regeneration is a UK dental company that makes synthetic bone graft material used by dentists during  implant treatment. Its product, EthOss® Bone Graft, is fully synthetic and is now used by dental professionals in  more than 75 countries worldwide. The company received the prestigious Queen’s Award for Enterprise in 2021. 
