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A B S T R A C T

Organ transplantation is a critical medical procedure that saves and improves lives, yet the system faces sig-
nificant challenges that result in many missed opportunities. This comprehensive review examines the factors 
contributing to these missed opportunities and the concerns of potential donors. The shortage of donors remains 
a major issue, exacerbated by low registration rates, family consent refusals, and strict medical and health 
criteria. Inefficiencies within the organ procurement and transplantation process, including logistical delays and 
suboptimal matching systems, further hinder the availability of organs. Public misconceptions and cultural and 
religious beliefs also negatively impact donor willingness. Moreover, potential donors and their families face 
ethical, psychological, and procedural concerns. Ethical dilemmas revolve around issues of autonomy and 
informed consent, while psychological concerns include fear and anxiety about the donation process and its 
impact on families. Procedural issues, such as transparency, legal hurdles, and post-donation follow-up, add to 
the complexities of organ donation. This review explores potential solutions to address these challenges, such as 
enhancing public education campaigns to dispel myths, and providing incentives for proactive registration. It 
also recommends improving the performance of organ procurement organizations, optimizing logistics for organ 
transport, and developing advanced matching algorithms to ensure equitable organ allocation. Addressing donor 
concerns through robust ethical standards, comprehensive psychological support, and clear communication 
strategies is essential. By adopting these multifaceted strategies, the organ transplantation system can be made 
more efficient and supportive, increasing the availability of organs and ultimately saving more lives. This review 
underscores the need for integrated and targeted approaches to overcome the existing barriers in organ 
transplantation.

1. Introduction

Organ transplantation stands as one of the most significant ad-
vancements in modern medicine, providing life-saving solutions for 
patients with end-stage organ failure [1]. From the first successful kid-
ney transplant in 1954 to today’s complex multi-organ transplants, the 
field has evolved remarkably, extending the lives of countless in-
dividuals and improving their quality of life. These medical milestones 
are testament to the progress in surgical techniques, immunosuppressive 
therapies, and overall patient care. Despite these advancements, the 
demand for transplantable organs far exceeds the supply, leading to a 

critical and persistent shortage [2].
The disparity between the number of patients needing transplants 

and the availability of suitable organs has profound implications [3]. 
According to the World Health Organization, thousands of patients 
globally are on waiting lists for organs such as kidneys, livers, hearts, 
and lungs. In the United States alone, over 100,000 people are on the 
national transplant waiting list [4], and an average of 17 people die each 
day waiting for an organ that never comes [5]. In England 5100 people 
are waiting for an organ transplant. Three people die waiting for an 
organ each day [6]. This gap not only highlights the urgency of 
addressing organ shortages but also emphasizes the need for optimizing 
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the existing organ transplantation system to ensure that no viable organ 
is wasted.

Missed opportunities in organ transplantation occur at multiple 
levels, from the point of potential donor identification to the final stages 
of organ allocation and transplantation [7]. Systemic inefficiencies, 
logistical challenges, and inadequate public awareness contribute to 
these missed opportunities [8]. For instance, organ procurement orga-
nizations (OPOs) often face challenges related to timely identification 
and retrieval of organs. Moreover, the logistics of organ transport can be 
fraught with delays, particularly in geographically vast regions. These 
delays can render otherwise viable organs unsuitable for transplantation 
[9].

Potential organ donors and their families also harbor various con-
cerns that can affect their willingness to donate. Ethical and moral 
considerations, fears about the donation process, and concerns about the 
handling of their loved one’s body are significant barriers [10]. Ensuring 
that potential donors and their families feel supported and informed 
throughout the process and training of healthcare professional is crucial 
in addressing these concerns and increasing donation rates [11].

Public perception and awareness of organ donation also play a 
crucial role in this issue. Misconceptions about the organ donation 
process, cultural and religious beliefs, distrust in the healthcare system 
and general lack of knowledge are significant challenges in societal 
acceptance and willingness to participate in organ donation [12]. The 
Department of Health and Social Care, have shown that many people 
support organ donation in principle, yet a significant proportion do not 
take the necessary steps to register [6]. In the United Kingdom a change 
in the law to an opt-out system in line with what the majority wants 
bridge this disconnect [13]. However, the importance of effective edu-
cation and awareness campaigns that can address common myths and 
encourage more people to consider donation actively needs to be 
emphasized [14].

The novelty of this review lies in its comprehensive examination of 
the multi-faceted issues surrounding missed opportunities in organ 
transplantation and the concerns of potential donors. By synthesizing 
current knowledge and identifying gaps in practice, this review aims to 
provide a thorough understanding of the systemic, logistical, and ethical 
challenges in organ transplantation. The rationale for this study is to 
highlight areas where improvements can be made, thereby increasing 
the efficiency of the transplantation system and addressing the critical 
shortage of organs. The primary objectives are to explore the reasons 
behind missed opportunities in organ procurement and transplantation, 
to understand the concerns and barriers faced by potential donors, and 
to suggest evidence-based strategies to enhance the overall process of 
organ donation and transplantation. By achieving these objectives, this 
review contributes to the ongoing efforts to save more lives through 
improved organ donation and transplantation practices.

2. Methodology

2.1. Study design

This review employs a narrative review methodology, aimed at 
providing a comprehensive synthesis of the existing literature on missed 
opportunities in organ transplantation and the concerns of potential 
organ donors. The narrative review approach allows for a detailed ex-
amination of diverse studies, reports, and articles, offering a broad 
perspective on the topic.

2.2. Literature search strategy

The literature search was conducted across multiple electronic da-
tabases, including PubMed, MEDLINE, Google Scholar, and Cochrane 
Library. The search terms included combinations of keywords such as 
“organ transplantation,” “organ donation,” “missed opportunities,” 
“donor concerns,” “organ procurement,” “transplant logistics,” and 

“public awareness.” Both peer-reviewed articles and grey literature, 
such as reports from health organizations and government publications, 
were included to ensure a comprehensive collection of relevant 
information.

2.3. Inclusion and exclusion criteria

The inclusion criteria for selecting articles were as follows: 

• Time Frame: Publications from 2000 to 2023 were included to 
ensure the review covers the most recent and relevant developments.

• Language: Only articles published in English were considered.
• Type of Study: Both qualitative and quantitative studies, as well as 

systematic reviews, meta-analyses, and narrative reviews, were 
included.

• Relevance: Articles specifically addressing the aspects of missed 
opportunities in organ transplantation, systemic inefficiencies, 
logistical challenges, donor registration, public awareness, ethical 
concerns, and psychological factors affecting donors were included.

Exclusion criteria included: 

• Articles not directly related to organ transplantation or donation.
• Studies focusing solely on medical or surgical techniques without 

addressing broader systemic or societal issues.
• Publications in languages other than English.

2.4. Data extraction and synthesis

Data extraction was performed manually by reviewing the abstracts 
and full texts of the selected articles. Key information was extracted and 
categorized into thematic areas such as systemic inefficiencies, logistical 
challenges, public awareness, and donor concerns. The synthesis process 
involved summarizing and integrating findings from different studies to 
construct a coherent narrative that highlights the main issues and po-
tential solutions.

3. Missed opportunities in organ transplantation

Organ transplantation has the potential to save and improve count-
less lives, but the system is fraught with missed opportunities that hinder 
its effectiveness [7]. These missed opportunities manifest at various 
stages, from donor registration to the final allocation of organs. Systemic 
inefficiencies, logistical challenges,public misconceptions, organ and 
tissue extraction losses including procedural technicalities. These create 
significant barriers to the optimal use of available organs [15]. By 
identifying and addressing these missed opportunities, the trans-
plantation system can be made more efficient, increasing the number of 
successful transplants and reducing the number of patients who die 
waiting for an organ [7]. This section delves into the primary missed 
opportunities, starting with the shortage of donors. Table 1 provides a 
detailed overview of the various missed opportunities in organ trans-
plantation, highlighting the contributing factors and potential solutions 
for each issue.

3.1. Shortage of donors

The shortage of donors is arguably the most critical missed oppor-
tunity in organ transplantation [25]. This persistent gap between the 
supply of and demand for transplantable organs is influenced by several 
factors. One of the main contributors to the shortage of donors is the low 
registration rate among the general population. Despite widespread 
support for organ donation in principle, a significant proportion of in-
dividuals do not register as donors. The opt-out or deemed consent law 
which came to force in England, 2020 aims to address this discrepancy 
[14]. However, many people are still unaware of how to register as 
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organ donors or the importance of doing so. Public education campaigns 
often fail to reach or convince a large segment of the population. 
Additionally, even those who intend to register may procrastinate, 
delaying the process indefinitely. Misunderstandings about organ 
donation, such as fears of receiving substandard medical care if identi-
fied as a donor and so, and a good number of people plan to opt-out of 
the new opt-out system in England and Scotland [13]

Another significant barrier arises from the necessity of family 
consultation at the time of death. Family members may refuse consent 
due to emotional distress, religious beliefs, or lack of awareness of the 
deceased’s wishes [20]. This can result in many potential donations 
being lost. Families grieving the loss of a loved one may be too 
distraught to consider organ donation, and often, the deceased’s in-
tentions regarding organ donation were not communicated to their 
family, leaving the family uncertain and hesitant to consent. The po-
tential donor may have appointed a representative or relative to decide 
for them after their death, family of the deceased often share cultural 
and religious belief which may potentially influence the information 
provided on their loved one’s wishes to have their organs donated [26].

Medical exclusions represent another significant factor in the donor 
shortage [27] Potential donors may be excluded due to their medical 
history, even if some of their organs are still suitable for transplantation. 
This overly cautious approach can lead to the unnecessary loss of viable 

organs. Individuals with certain diseases or medical conditions may be 
excluded from donating, even if those conditions do not affect all their 
organs. The risk-averse nature of organ procurement protocols some-
times leads to the rejection of donors who might otherwise be suitable 
[28].

Strict age and health criteria further reduce the pool of potential 
donors [29] While these criteria are intended to ensure the safety and 
success of transplants, they can also exclude viable organs from older 
donors or donors who fall outside the standard criteria. Many transplant 
programs have upper age limits for donors, excluding older adults even 
if their organs are in good condition. Health assessments can be overly 
stringent, disqualifying donors for relatively minor health issues that 
may not affect the transplant outcome [30].

Addressing the shortage of donors requires a multifaceted approach. 
Increasing public awareness and simplifying the registration process can 
help boost donor registration rates [31]. Encouraging open discussions 
about organ donation within families and implementing policies that 
respect the donor’s wishes can reduce the barriers related to family 
consent. Reevaluating medical exclusions and relaxing age and health 
criteria, where appropriate, can expand the pool of potential donors 
[32] By tackling these issues, we can make significant strides toward 
closing the gap between the supply of and demand for transplantable 
organs.

Table 1 
Missed Opportunities in Organ Transplantation.

Missed Opportunity Description Contributing Factors Potential Solutions

Shortage of Donors [2] Insufficient number of registered organ donors to meet 
the demand

- Low registration rates 
- Family consent refusals 
- Medical exclusions 
- Strict age and health criteria

- Enhance public education 
- Further expansion of the donor criteria including 
relaxed health and age restrictions 
- Consideration of donors in maastricht category I and 
II

Inefficiencies in OPOs [16] Variability and inadequacies in the performance of 
Organ Procurement Organizations

- Inconsistent protocols 
- Insufficient training 
- Staff and resource limitations

- Standardize protocols 
- Improve training programs and increase pool of 
competent organ retrieval service team 
- Adequate resources allocation

Transport Logistics [17] Delays and challenges in the timely transport of organs -Inadequate transport 
infrastructure 
- Poor coordination 
- Geographical disparities

- Upgrade transport infrastructure 
- Establish robust coordination mechanisms 
- Prioritize organ transport

Matching Systems [18] Suboptimal organ matching leading to inefficient 
allocation

- Inadequate matching 
algorithms 
- Regional disparities in organ 
allocation

- Develop advanced matching algorithms 
- Implement equitable allocation policies

Public Misconceptions [12] Misunderstandings about organ donation preventing 
registration

- Fear of compromised medical 
care 
- Concerns about bodily 
integrity 
- Financial misconceptions

- Launch targeted education campaigns 
- Provide clear, accurate information 
- Engage in community outreach

Cultural and Religious 
Beliefs [19]

Cultural and religious reservations hindering donor 
registration

- Beliefs about body sanctity 
- Lack of clear religious 
guidance

- Engage with cultural and religious leaders 
- Provide culturally sensitive information

Family Dynamics [20] Conflicting views among family members creating 
barriers

- Emotional distress 
- Lack of communication about 
donor wishes

- Encourage open family discussions 
- Provide mediation and support services

Legal and Bureaucratic 
Hurdles [21,22]

Complex legal and administrative processes deterring 
donation

- Extensive documentation 
requirements 
- Legal criteria for death 
declaration 
- Administrative complexity

- Streamline legal processes 
- Simplify documentation 
- Provide assistance through coordinators

Psychological Concerns [23] Emotional and mental health issues affecting donors 
and families

- Anxiety about the donation 
process 
- Fear of surgery 
- Grief and loss among family 
members

- Offer counseling services 
- Provide support groups 
- Ensure ongoing psychological support

Procedural Transparency 
[24]

Lack of clarity and communication during the donation 
process

- Insufficient information 
provided 
- Lack of transparent 
procedures

- Enhance communication strategies 
- Ensure transparent and consistent processes

Post-Donation Follow-Up 
[23]

Inadequate support for living donors after donation - Lack of medical follow-up 
- Insufficient psychological 
support

- Implement comprehensive follow-up care 
- Provide mental health resources 
- Maintain ongoing communication
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3.2. Inefficiencies in the transplant system

Systemic inefficiencies further exacerbate the shortage of available 
organs, leading to missed opportunities in organ transplantation. These 
inefficiencies are present at various stages of the organ procurement and 
transplantation process, from the initial identification of potential do-
nors to the final allocation and transplantation of organs [7] In-
efficiencies in organ procurement organizations (OPOs) are a significant 
source of missed opportunities. OPOs are responsible for identifying 
potential donors, coordinating the retrieval of organs, and facilitating 
the transplant process. However, variations in the performance of OPOs 
can lead to inconsistent outcomes. Some OPOs may have inadequate 
protocols for timely identification and referral of potential donors, 
leading to delays or missed donations. Additionally, limited resources 
and staffing shortages can hinder the ability of OPOs to operate effi-
ciently. These inefficiencies can result in a significant number of po-
tential donors not being utilized, thereby reducing the overall 
availability of organs for transplantation [33]

Transport logistics represent another critical area where in-
efficiencies can lead to missed opportunities. The process of transporting 
organs from donors to recipients is time-sensitive, as organs have a 
limited viability period outside the body [34]. Delays in transport due to 
logistical challenges, such as flight cancellations, traffic congestion, or 
inadequate coordination between hospitals and transport services, can 
render viable organs unsuitable for transplantation. Furthermore, 
geographical disparities can exacerbate these issues, with organs from 
rural or remote areas facing additional hurdles in reaching transplant 
centers promptly [35]. Improving logistical coordination and investing 
in better transport infrastructure are essential steps to minimize organ 
wastage and ensure timely delivery.

Inadequate matching algorithms and regional disparities in organ 
allocation further prevent optimal organ utilization [18]. The process of 
matching donors with recipients is complex, involving considerations of 
blood type, tissue compatibility, and urgency of need. However, current 
matching systems may not always prioritize these factors effectively, 
leading to suboptimal matches and potential rejections. Additionally, 
regional disparities in organ allocation policies can result in inequitable 
distribution of organs [35]. For instance, organs procured in one region 
may be allocated primarily within that region, even if there are more 
suitable or urgent recipients elsewhere. This regional bias can lead to 
scenarios where organs are not utilized to their fullest potential, thereby 
contributing to the overall shortage.

3.3. Lack of public awareness and education

Public misunderstanding and lack of awareness about organ dona-
tion significantly hinder donor registration, creating a substantial bar-
rier to addressing the organ shortage crisis. Despite efforts to promote 
organ donation, various misconceptions, cultural and religious beliefs, 
and inadequate education campaigns continue to impede progress in 
increasing donor numbers. Common misconceptions about organ 
donation are a major deterrent to registration [12]. Many people harbor 
fears that if they register as organ donors, their medical care might be 
compromised. This belief stems from a lack of understanding about 
medical ethics and the rigorous protocols that healthcare professionals 
follow to ensure that all patients receive the highest standard of care, 
regardless of their donor status. Additionally, some individuals believe 
that organ donation will disfigure their bodies or that their families will 
be charged for the donation process [36]. These misconceptions can 
generate fear and reluctance to register as donors, significantly reducing 
the potential donor pool.

Cultural and religious beliefs also play a crucial role in shaping at-
titudes toward organ donation. In some cultures, there are deep-seated 
beliefs about the sanctity of the body after death, which can conflict 
with the idea of organ donation [37] Similarly, certain religious doc-
trines may either explicitly oppose organ donation or lack clear 

guidance, leaving adherents uncertain or hesitant. These beliefs can 
create substantial barriers to donor registration, particularly in com-
munities where such views are prevalent [38]. Addressing these con-
cerns requires sensitive and respectful engagement with cultural and 
religious leaders to provide accurate information and reassurance that 
organ donation can be compatible with their values.

Insufficient and ineffective public education campaigns fail to 
address the myriad misconceptions and cultural reservations surround-
ing organ donation. Many campaigns lack the reach or the appeal 
needed to connect with diverse populations effectively [39,40]. Educa-
tion efforts often do not adequately convey the importance of organ 
donation or provide clear, accessible information about how to register 
as a donor. Moreover, campaigns frequently miss the opportunity to 
highlight personal stories and testimonies from donors and recipients, 
which can be powerful tools in changing public attitudes [41] Without 
robust and targeted education initiatives, potential donors remain un-
informed or misinformed, perpetuating the cycle of low registration 
rates.

4. Concerns of organ donors

Organ donation, while a generous and life-saving act, raises a 
multitude of concerns for potential donors and their families. These 
concerns can significantly impact an individual’s decision to become an 
organ donor, contributing to the overall shortage of available organs. 
Understanding these concerns is critical for developing strategies to 
address them and encourage more people to consider donation. Donor 
apprehensions can be broadly categorized into ethical and moral con-
cerns, psychological fears, and procedural worries [42] Each of these 
categories encompasses a range of issues that need careful consideration 
and sensitive handling to ensure that potential donors feel informed, 
respected, and supported throughout the donation process. Table 2
provides a detailed overview of the various concerns of potential organ 
donors, highlighting the contributing factors and potential solutions for 
each issue.

4.1. Ethical and moral concerns

Potential donors often grapple with ethical and moral questions that 
can influence their willingness to donate organs. One of the primary 
concerns is the issue of autonomy and consent [43]. Ensuring that the 
donor’s autonomy and informed consent are respected is crucial in the 
organ donation process. Potential donors need to feel confident that 
their wishes will be honored and that they have the freedom to make 
informed decisions about their bodies. The process of obtaining consent 
must be transparent, with clear communication about what organ 
donation entails and the implications for the donor and their family. 
Another significant ethical concern is the fear of premature declaration 
of death. Some potential donors worry that they might be declared dead 
prematurely to facilitate organ harvesting [44]. This fear is rooted in a 
lack of understanding about the strict medical and legal criteria that 
must be met before death is declared and organ retrieval can begin. 
Educating the public about these protocols can help alleviate such fears 
and build trust in the organ donation process.

Religious and cultural concerns also play a critical role in shaping 
attitudes toward organ donation. Various religious and cultural beliefs 
may conflict with the idea of organ donation, leading individuals to 
question whether it aligns with their values and traditions [19]. For 
instance, some religions have specific views on the sanctity of the body 
after death, while others may have no clear stance on organ donation, 
leaving followers uncertain about whether it is permissible [46]. 
Addressing these concerns requires engaging with religious and cultural 
leaders to provide guidance and support, ensuring that potential donors 
feel that their beliefs and values are respected in the organ donation 
process. Fig. 1 below shows concerns of potential donors.
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4.2. Psychological concerns

The psychological impact of organ donation on donors and their 
families is significant, often shaping their willingness to participate in 
the donation process [47]. Understanding and addressing these psy-
chological concerns is crucial to supporting potential donors and their 
families through what can be an emotionally charged decision. Potential 
donors may experience fear and anxiety related to the donation process 

and the impact it will have on their body. Living donors, in particular, 
may fear the surgical procedures involved, potential complications, and 
the recovery process. They might also worry about the long-term effects 
on their health and well-being [23]. For deceased donors, the fear is 
often centered around the physical handling of their body after death, 
which can be a distressing thought. Ensuring that potential donors 
receive comprehensive information about the procedures, risks, and 
safeguards can help mitigate these fears. Providing opportunities to 
speak with healthcare professionals and other donors who have under-
gone the process can also be beneficial in alleviating anxiety.

Family dynamics can significantly influence the decision to donate 
organs. Family members may have conflicting views on organ donation, 
leading to stress and anxiety [48]. For example, while one family 
member may strongly support organ donation, another might oppose it 
due to personal, cultural, or religious reasons. These conflicting per-
spectives can create tension and emotional strain, complicating the 
decision-making process. Open and honest communication within 
families about their wishes and concerns regarding organ donation is 
essential. Healthcare providers can facilitate these discussions, helping 
families navigate their differences and reach a consensus that respects 
the donor’s wishes.

The families of deceased donors often grapple with intense grief and 
loss, which can complicate the decision to donate organs [49] The 
period following a loved one’s death is emotionally overwhelming, and 
making decisions about organ donation can add to the burden. Families 
might struggle with the idea of parting with their loved one’s organs, 
fearing it might affect their grieving process. Relatives’ belief about the 

Table 2 
Concerns of Organ Donors.

Concern Description Contributing Factors Potential Solutions

Ethical and Moral 
Concerns [43]

Ethical and moral dilemmas faced by 
potential donors

- Autonomy and consent issues 
- Fear of premature declaration 
of death 
- Religious and cultural beliefs

- Ensure robust ethical standards 
- Provide transparent consent processes 
- Engage with religious leaders

Psychological Concerns 
[23]

Emotional and mental health issues 
affecting donors and their families

- Fear and anxiety about the 
donation process 
- Family dynamics and 
conflicts 
- Grief and loss among families

- Offer counseling and psychological support 
- Facilitate family discussions and mediation 
- Provide ongoing support

Procedural Concerns [24] Concerns related to the procedural 
aspects of organ donation

- Lack of transparency and 
communication 
- Legal and bureaucratic 
hurdles 
- Post-donation follow-up

- Enhance communication strategies 
- Simplify legal and bureaucratic processes 
- Ensure comprehensive post-donation care

Fear of Compromised 
Care [44]

Worry that medical care might be 
compromised if identified as a donor

- Misunderstandings about 
medical ethics 
- Lack of trust in the healthcare 
system

- Educate the public on medical ethics 
- Build trust through transparent practices

Bodily Integrity Concerns 
[37]

Concerns about physical handling and 
appearance after donation

- Fear of disfigurement 
- Cultural and personal beliefs 
about the body

- Provide clear information about the handling of the body 
- Respect cultural and personal preferences

Legal and Bureaucratic 
Hurdles [21,22]

Complex legal and administrative 
processes involved in organ donation

- Extensive documentation 
requirements 
- Legal criteria for declaring 
death 
- Administrative complexity

- Streamline legal processes 
- Simplify documentation 
- Provide assistance through coordinators

Lack of Awareness [14] Limited understanding of the organ 
donation process and its benefits

- Inadequate public education 
- Misconceptions and myths

- Launch comprehensive public education campaigns 
- Provide accurate, accessible information

Family Consent Issues 
[20]

Family members’ refusal to consent to 
donation at the time of death

- Emotional distress 
- Lack of communication about 
donor’s wishes

- Encourage open discussions about donation wishes 
- Provide family mediation and support

Religious and Cultural 
Concerns [19]

Beliefs that may conflict with the idea 
of organ donation

- Specific religious doctrines 
- Cultural practices and 
traditions

- Engage with religious and cultural leaders 
- Provide culturally sensitive information and support

Fear of Organ Misuse [45] Worry that donated organs might not 
be used appropriately

- Lack of transparency in the 
allocation process 
- Mistrust in the system

- Ensure transparent allocation processes 
- Provide information on the use and impact of donated organs and non- 
utilization of donated organs in rare or novel transplant except express 
consent obtained

Post-Donation Care for 
Living Donors [23]

Concerns about health and well-being 
after donation

- Lack of medical follow-up 
- Insufficient psychological 
support

- Implement comprehensive follow-up care 
- Provide mental health resources 
- Maintain ongoing communication

Fig. 1. Ethical, Psychological, and Procedural Concerns Impacting Potential 
Organ Donors.
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deceased’s wishes concerning donation are the strongest predictor of 
family decisions and these can be influenced by emotional response, 
personal treatment and medical attention [20] Additionally, the deci-
sion to donate may trigger feelings of guilt or doubt, particularly if there 
is uncertainty about the deceased’s wishes. Providing bereavement 
support and counseling can help families process their grief and make 
informed decisions [50]. It is important to offer compassionate care and 
clear communication about how organ donation can honor the de-
ceased’s legacy and save lives.

4.3. Procedural concerns

The process of organ donation involves several procedural aspects 
that can be concerning for potential donors and their families. These 
procedural concerns need to be carefully managed to ensure a smooth 
and reassuring donation experience [48]. Clear and compassionate 
communication from medical professionals is essential throughout the 
organ donation process. Potential donors and their families need to be 
fully informed about what the donation entails, including the medical 
procedures involved, the risks and benefits, and what to expect during 
and after the donation process. Transparent communication helps build 
trust between donors and healthcare providers, addressing any fears or 
misconceptions that may exist [45]. Compassionate communication is 
particularly important during emotionally charged moments, such as 
when discussing the death of a loved one or the details of organ retrieval. 
Ensuring that medical professionals are trained in empathetic commu-
nication can significantly improve the experience for donors and their 
families [48].

Legal and bureaucratic processes related to organ donation can be 
daunting and discouraging for potential donors [51]. These processes 
include the documentation required to register as a donor, perception of 
deemed consent, the legal criteria for declaring death, and the admin-
istrative steps involved in coordinating the donation. Potential donors 
and their families may find these procedures complex and over-
whelming, which can deter them from proceeding with the donation. 
Streamlining legal and bureaucratic processes and providing clear, 
accessible information about the steps involved can help alleviate these 
concerns [52]. Additionally, offering assistance to navigate these pro-
cesses, such as dedicated coordinators or helplines, can make the 
experience less burdensome for donors and their families.

Ensuring proper follow-up and support for living donors is crucial for 
their long-term well-being [53]. Living donors, who donate organs such 
as kidneys or portions of their liver, require ongoing medical monitoring 
to ensure their health remains stable after the donation. They may also 
need psychological support to cope with any emotional or physical 
changes resulting from the donation [54]. Comprehensive follow-up 
care should include regular medical check-ups, access to mental 
health resources, and clear channels of communication with healthcare 
providers. This ongoing support helps address any complications early 
and provides reassurance to living donors that their well-being is a 
priority.

5. Losses in organ and tissue extraction

Organ and tissue extraction is a critical component in the trans-
plantation process, serving as the bridge between donor identification 
and successful transplantation. The success of transplants relies heavily 
on the timeliness and precision of extraction procedures [55]. Any 
failure or loss during this process can lead to the permanent or prema-
ture loss of viable organs and tissues, severely impacting the availability 
of transplantable material for patients [56]. Tissues such as skin, ten-
dons, bones, corneas, and ligaments are in high demand for various 
medical procedures, including reconstructive surgeries and burn treat-
ments [57]. Yet, the process of tissue extraction often receives less 
attention, despite its ability to improve lives on a large scale [58].

5.1. Extraction procedures

The extraction of organs and tissues requires specialized techniques 
and highly trained multidisciplinary medical teams [59]. The retrieval 
of solid organs, such as the heart, liver, lungs, and kidneys, is particu-
larly time-sensitive, as these organs must be harvested, preserved, and 
transplanted within a specific time window to maintain their viability 
[60]. The steps involved in extraction include meticulous planning, 
patient monitoring, anaesthesia management, and surgical precision to 
prevent any damage to the organs. For organ extraction, speed and ef-
ficiency are paramount [56]. Once brain death is confirmed, or in cases 
of cardiac death, the retrieval process must begin immediately. How-
ever, some potential donors do not die in a manner or within a time-
frame conducive to successful organ extraction or transplantation if they 
remain alive beyond the retrieval window deemed appropriate by the 
retrieval surgeon. Due to logistical considerations, it is standard practice 
that, following the withdrawal of life-supporting treatment (WLST) from 
a potential controlled DCD (donation after circulatory death) donor, 
liver and pancreas recipient centers traditionally cancel the retrieval if 
asystole does not occur within 30 to 60 min post-WLST. Cardio-thoracic 
NORS teams wait for a minimum of two hours and are advised to discuss 
the situation with the recipient center for the heart after one hour, while 
abdominal teams, including those retrieving kidneys, wait at least three 
hours, regardless of the donor’s hemodynamic parameters [61]. Given 
the extreme variability, transplant centers must decide whether to 
accept the potential loss of an extraction and transplantation opportu-
nity or consider a case-by-case organ retrieval following withdrawal of 
life sustaining treatment.

The extraction typically takes place in an operating room where the 
organ procurement organization (OPO) coordinates with a surgical 
team. Each organ is removed with precision, following strict protocols 
for cooling, preservation, and transport to ensure the organ remains in 
optimal condition until transplantation [62]. In contrast, tissue extrac-
tion is less time-sensitive but equally delicate. Tissues such as skin, 
tendons, ligaments, corneas, and bones can be preserved for longer pe-
riods, sometimes up to five years, depending on the preservation method 
[63]. Nevertheless, the extraction process must be performed under 
sterile conditions to ensure the integrity of the tissues. Specialized 
techniques, including cryopreservation, can further extend the life of 
tissues, making them available for future use in reconstructive surgeries, 
burn treatments, and other medical interventions [64].

5.2. Factors contributing to losses

Despite the best efforts of medical teams, several factors contribute 
to losses during organ and tissue extraction. These losses, whether due to 
procedural errors, logistical issues, or a lack of coordination, can 
significantly diminish the number or quality of organs and tissues 
available for transplantation [65]. Technical errors during the extrac-
tion process, such as incorrect surgical techniques, inadequate prepa-
ration, or mishandling of organs and tissues, can lead to irreversible 
damage [66]. For instance, prolonged warm ischaemic time, improper 
cooling during organ extraction, contamination during tissue retrieval, 
or ischaemia/ reperfusion injury can result in immediate, early or 
delayed graft loss [67]. Additionally, failure to strictly adhere to sterility 
protocols may compromise tissue integrity, leading to infections or 
degradation of the tissues post-extraction.

Consequently, one of the biggest challenges in organ extraction is 
ensuring optimal coordination between the donor hospital, OPOs, and 
transplant centers [68]. A breakdown in communication can lead to 
delays in organ retrieval, particularly when donor hospitals are located 
far from transplant centers. Timing is critical, especially for heart, lungs, 
and liver extractions, where prolonged ischemia (lack of blood flow) 
drastically reduces the viability of the organ. Moreover, scheduling 
conflicts between surgical teams from different hospitals may result in 
delays that decrease organ viability [69]. In addition, the type of donor 
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(living donors vs deceased donors), pattern of death (donation after 
brain stem death versus deceased donors after circulatory death), certain 
pre-existing medical conditions, (such as infections, or trauma) can limit 
the decision to proceed with organ retrieval and the number or quality of 
organs or tissues that can be retrieved [70,71]. For instance, organs from 
donors who have had prolonged ICU stays, viral infections or sepsis may 
be at risk of poor function or outrightly declined [72]. Some tissues may 
remain viable despite these conditions, factors such as vascular damage 
or tissue necrosis may limit their usability. Moreso, the categorization of 
deceased donors after circulatory death (DCD) as either uncontrolled 
(Maastricht category 1 and 2) and controlled (Maastricht category 3 and 
4) plays a crucial role in the decision to be considered for organ donation 
or extraction and there is a substantial variation world-wide as some 
countries have no DCD programmes, whilst some countries focus prin-
cipally on controlled DCD (e.g. UK, Australia) or uncontrolled DCD (e.g. 
France, Spain) other countries such as Netherlands support both forms 
DCD [73]. Furthermore, smaller hospitals or those with limited re-
sources may lack the specialized equipment or trained personnel needed 
for high-quality organ and tissue extraction [74]. This can result in 
less-than-optimal outcomes, as teams in these facilities may not have the 
expertise or tools necessary to perform precise extractions. Additionally, 
insufficient access to preservation tools, such as cold storage units, 
cryopreservation technologies, or normothermic regional perfusion may 
further exacerbate losses [75].

6. Potential solutions

Addressing the missed opportunities and concerns in organ trans-
plantation requires a multifaceted approach [7]. By implementing 
comprehensive strategies, the organ donation system can be optimized 
to increase donor registration, improve efficiency, and support donors 
and their families throughout the process. Potential solutions focus on 
enhancing public awareness, streamlining processes, and providing 
robust support systems. These solutions aim to bridge the gap between 
the supply of and demand for transplantable organs, thereby saving 
more lives and improving the overall efficacy of the organ trans-
plantation system [15]. The following sections explore specific strate-
gies to achieve these goals. Fig. 2 below shows key barriers and potential 
solutions to addressing missed opportunities in organ transplantation.

6.1. Improving donor registration

Increasing donor registration is a critical step in addressing the organ 
shortage. Several approaches can be taken to encourage more people to 
register as organ donors. One effective method is the implementation of 
opt-out systems, also known as presumed consent systems [76]. In these 
systems, individuals are presumed to be organ donors unless they 
explicitly opt out. This approach has been adopted successfully in 
several countries, resulting in higher donor registration rates. The 
opt-out system simplifies the decision-making process for individuals 
and families, reducing the number of missed opportunities due to 
inaction or uncertainty. Implementing such systems requires careful 
consideration of ethical and legal implications, as well as public edu-
cation to ensure that individuals are fully informed about their rights 
and choices [77].

Enhancing public education campaigns is another crucial strategy for 
improving donor registration [31]. Effective education campaigns 
should aim to dispel common myths and misconceptions about organ 
donation, such as fears about medical care being compromised or con-
cerns about bodily integrity after death. These campaigns should also 
provide clear, accessible information about how to register as a donor 
and the impact that organ donation can have on saving lives. Utilizing 
various media platforms, including social media, television, and com-
munity outreach programs, can help reach a wider audience and 
encourage more people to consider donation [78]. Moreover, providing 
incentives for registration can also boost donor numbers. Incentives 
could include priority on transplant lists for registered donors, financial 
benefits, or other forms of recognition and support. While incentives 
should be carefully designed to avoid ethical concerns, they can be an 
effective tool for motivating individuals to take the step to register [79]. 
Incentives can also help to normalize the idea of organ donation and 
create a culture of giving within communities.

6.2. Enhancing efficiency in the transplant system

Streamlining processes to reduce inefficiencies within the transplant 
system is crucial to ensuring that every viable organ reaches a suitable 
recipient in a timely manner. Enhancing efficiency involves improving 
the performance of organ procurement organizations (OPOs), opti-
mizing logistical operations, and developing advanced matching 

Fig. 2. Key Barriers and Potential Solutions to Addressing Missed Opportunities in Organ Transplantation.
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algorithms. These measures aim to reduce organ wastage, increase the 
number of successful transplants, and ensure that organs are allocated 
equitably [80].

Organ procurement organizations (OPOs) play a critical role in the 
identification, retrieval, and allocation of organs. Standardizing and 
improving the performance of OPOs can address many inefficiencies in 
the transplant system. This can be achieved through better training and 
the establishment of rigorous protocols [81]. Comprehensive training 
programs should focus on best practices in donor identification, family 
communication, and organ retrieval techniques. Additionally, imple-
menting standardized protocols across all OPOs can ensure consistency 
in performance and reduce variability in outcomes [16]. Regular audits 
and performance evaluations can help identify areas for improvement 
and ensure that OPOs are operating at the highest standards.

Logistics are a crucial component of the organ transplantation pro-
cess, as organs have a limited window of viability once they are removed 
from the donor. Investing in better logistics for the rapid transport of 
organs can significantly reduce delays and improve outcomes [17]. This 
includes upgrading transportation infrastructure, such as dedicated 
organ transport vehicles and priority access to air travel for organ 
transport. Advanced tracking systems can provide real-time updates on 
the location and condition of organs in transit, allowing for better co-
ordination and faster response times. Collaboration between hospitals, 
OPOs, and transport agencies is essential to streamline the logistics 
process and ensure timely delivery of organs to transplant centers [82].

Developing advanced matching algorithms is another vital step in 
enhancing the efficiency of the transplant system. Current matching 
systems may not always prioritize the most suitable recipients, leading 
to suboptimal matches and increased risk of organ rejection [83]. 
Advanced algorithms can incorporate a broader range of factors, 
including genetic markers, patient health status, and geographical 
proximity, to ensure more accurate and equitable matching. Machine 
learning and artificial intelligence can play a significant role in devel-
oping these algorithms, as they can analyze vast amounts of data and 
identify patterns that may not be apparent through traditional methods 
[84]. Improved matching can increase the success rates of transplants 
and ensure that organs are allocated to recipients who are most likely to 
benefit from them.

6.3. Addressing donor concerns

Mitigating the concerns of potential donors is essential to increasing 
donor participation and ensuring a supportive environment for both 
donors and their families [85]. Addressing these concerns through 
ethical assurance, psychological support, and clear communication can 
help build trust in the organ donation process and encourage more in-
dividuals to consider donation. Ensuring robust ethical standards and 
transparent processes is crucial for addressing the ethical and moral 
concerns of potential donors [52]. This involves upholding the highest 
standards of medical ethics in the donation process, from obtaining 
consent to organ retrieval and allocation. Donors and their families need 
to be assured that their autonomy and wishes are respected and that the 
decision to donate will not compromise their medical care. Trans-
parency in the criteria for declaring death, the process of organ retrieval, 
and the allocation of organs can help alleviate fears of premature 
declaration of death or mishandling of organs [86]. Establishing clear, 
publicly accessible ethical guidelines and protocols can provide poten-
tial donors with the confidence that the donation process is conducted 
with integrity and respect.

Providing psychological support for donors and their families is 
essential to addressing the emotional and mental health concerns asso-
ciated with organ donation [23]. Potential donors may experience 
anxiety and fear about the donation process and its impact on their 
health and body. Similarly, families of deceased donors may struggle 
with grief and the emotional burden of making donation decisions 
during a difficult time. Offering access to counseling services, support 

groups, and educational resources can help donors and their families 
navigate these emotional challenges [48]. Psychological support should 
be available throughout the entire donation process, from the initial 
decision to donate to post-donation follow-up, ensuring that both donors 
and their families feel supported and cared for.

Enhancing communication strategies to keep donors and families 
informed and reassured is a fundamental aspect of addressing donor 
concerns [87]. Clear and compassionate communication from medical 
professionals is crucial at every stage of the donation process. Potential 
donors and their families need detailed information about what organ 
donation entails, the risks and benefits, and what to expect during and 
after the donation process. Providing opportunities for donors and 
families to ask questions and express their concerns can help build trust 
and reduce anxiety [85]. Additionally, regular updates and transparent 
communication about the status of the donation and the impact it has 
had can provide reassurance and a sense of closure for families of 
deceased donors [88].

6.4. Addressing errors and enhancing coordination

The process of organ extraction plays a pivotal role in determining 
the success of transplants [89]. The average number of organs extracted 
from a single donor and the errors that occur during the extraction 
process are critical aspects that have a direct impact on the availability 
of transplantable organs [60]. Optimizing these procedures can signifi-
cantly improve the success rates of organ transplants and reduce organ 
wastage, making it an essential area of focus for transplant systems 
worldwide [56]. One of the key challenges in organ extraction is 
ensuring that the maximum number of viable organs is retrieved without 
causing damage. Errors in this process, whether technical or procedural, 
can result in the loss of potentially life-saving organs [55]. These errors 
can stem from a lack of coordination among medical teams, improper 
handling of organs, or inadequate preparation and duration of the 
extraction [90]. Each of these factors can decrease the number of usable 
organs, negatively affecting the overall efficiency of the organ transplant 
system. To address these shortcomings, there is a need to implement 
standardized extraction techniques that can be universally adopted 
across hospitals and transplant centers [56]. Proper training and certi-
fication for medical teams involved in organ retrieval should be priori-
tized to ensure high-quality extractions. Additionally, the use of 
advanced technologies and tools, such as precision surgical instruments 
and real-time monitoring systems, can help reduce errors during the 
extraction process [91].

Improved coordination between the medical teams involved in donor 
care, organ procurement, and transplantation is also crucial [92]. Clear 
communication channels should be established to ensure that all team 
members are aware of the specific requirements of each extraction and 
that protocols are followed meticulously. This can help minimize errors 
and maximize the number of organs successfully retrieved from each 
donor [93]. Furthermore, ongoing research to expand the DCD cate-
gories included in organ retrievals and regular audits of extraction 
procedures and outcomes to identify areas for improvement. 
Data-driven analysis of errors and inefficiencies can lead to targeted 
interventions, such as refining surgical techniques or modifying proce-
dural workflows. Continuous feedback loops between hospitals, organ 
procurement organizations, and regulatory bodies can help foster a 
culture of constant improvement in the organ extraction process [94]. 
By focusing on optimizing extraction techniques and reducing errors, we 
can increase the availability of viable organs for transplantation. In turn, 
this will lead to higher success rates for transplants, ultimately saving 
more lives [95]. Addressing these issues through comprehensive 
improvement strategies is an essential step toward enhancing the overall 
effectiveness of the organ transplantation system.
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7. Optimizing organ and tissue extraction: reducing losses and 
enhancing transplant success

This section examines the importance of optimizing organ and tissue 
extraction procedures and methods to enhance efficiency and safety, 
with a particular focus on organ and tissue retrieval. While organ 
donation, particularly of the heart, lungs, liver, and kidneys, garners 
significant attention, tissue donation is equally vital in improving pa-
tients’ quality of life [96]. By focusing on refining extraction procedures, 
enhancing coordination, and ensuring that medical teams have access to 
the latest technologies and training, significant improvements can be 
made [58]. Standardized, evidence-based protocols should be imple-
mented across hospitals, OPOs, and transplant centers to ensure con-
sistency in organ and tissue retrieval. This involves establishing detailed 
guidelines for each stage of the extraction process, including surgical 
techniques, preservation methods, and transport protocols [97]. 
Ensuring that all medical personnel follow these protocols can reduce 
the likelihood of errors and increase the number of organs and tissues 
successfully retrieved [56]. To prevent logistical and timing issues, 
effective communication between donor hospitals, OPOs, and transplant 
centers must be prioritized. Using real-time data-sharing platforms and 
communication tools, teams can coordinate more effectively, ensuring 
that surgical teams are on standby when needed and that transport ar-
rangements for organs are in place [98]. Additionally, establishing 
regional centers of excellence for organ extraction could streamline 
operations and reduce delays.

Additionally, the use of advanced technologies during extraction can 
significantly improve outcomes. Robotic-assisted surgeries, for example, 
allow for greater precision in organ retrieval, minimizing the risk of 
damage [99]. Additionally, employing more sophisticated preservation 
technologies such as normothermic machine perfusion (a system that 
keeps organs functioning and viable outside the body for longer) can 
extend the window for organ transplantation [100]. Cryopreservation 
technologies for tissue extraction, particularly for skin, corneas, and 
bones, can further enhance the shelf-life and quality of tissues for future 
use. Furthermore, ongoing education and specialized training for med-
ical teams involved in organ and tissue extraction are crucial for main-
taining high standards [56]. Regular certification programs, hands-on 
workshops, and simulation-based learning can help surgeons, nurses, 
and technicians stay updated on the latest techniques and protocols. 
Additionally, conducting regular audits of extraction outcomes and 
implementing a feedback loop can identify areas for improvement and 
ensure continuous quality control [101].

While organ donation often takes precedence, increasing awareness 
and infrastructure for tissue donation can greatly expand the trans-
plantation system’s reach [8]. Tissue banks should be adequately funded 
and equipped with the latest preservation technologies to store and 
distribute tissues effectively. Public awareness campaigns about the 
benefits of tissue donation, consideration of less stringent laws involving 
tissue donation along with improved hospital systems for identifying 
potential tissue donors, can help ensure that this critical resource is not 
overlooked.

8. Conclusion

Missed opportunities in organ transplantation and the concerns of 
potential donors present significant challenges that require compre-
hensive and multifaceted solutions. The persistent shortage of donors, 
inefficiencies within the transplant system, and public misconceptions 
all contribute to the organ shortage crisis, while ethical, psychological, 
and procedural concerns deter potential donors. By implementing stra-
tegies to improve donor registration, such as enhanced public education 
campaigns, and appropriate incentives, we can significantly increase the 
number of registered donors. Enhancing the efficiency of the transplant 
system through better performance of organ procurement organizations, 
optimized logistics, redrawing of the geographic organ distribution 

boundaries and advanced matching algorithms will ensure that avail-
able organs are used effectively and reach suitable recipients in a timely 
manner. Addressing donor concerns through robust ethical standards, 
psychological support, and clear communication will help build trust in 
the organ donation process and encourage more individuals to partici-
pate. This comprehensive review highlights the need for a multifaceted 
approach to bridge the gap in organ transplantation. By addressing these 
interconnected issues with targeted strategies, we can create a more 
efficient and supportive organ donation and transplantation system. 
Ultimately, these efforts will lead to an increase in the availability of 
organs, saving more lives and improving the overall effectiveness of 
organ transplantation.
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