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Abstract: Vascularized composite allotransplantation (VCA) is the transplantation of ana-

tomical or functional structures composed of multiple types of tissues. The technical

advancement of solid organ transplantation and replantation instigated the development of

the skills required for successful VCA several years ago; however, the recent advancements

in immunosuppression therapy have renewed the interest in this field. As VCAs are primarily

life-enhancing procedures, the perception and attitudes of the general public (i.e. potential

donors and candidates) and the health care professionals is extremely relevant in terms of

health policy and funding decision allocations, availability of donor tissue and ethical and

legal implications. In this article, we review the current evidence to assess the sociocultural

and demographic factors that influence the growth and success of VCA procedures.
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Background
Vascularized composite allotransplantation (VCA), also known as “reconstructive

transplantation” or “composite tissue allotransplantation”, is the transplantation of

heterogeneous tissues including skin, fat, bone, muscle, vessels, nerves and connective

tissue as a single anatomical or functional unit (e.g. hand, leg, abdominal wall, face).1,2

To date, primary applications of VCA have been restricted to upper extremity and face

transplants,3–7 although abdominal wall, lower extremity, scalp, larynx, uterus and

penis transplantation have been reported in the literature.8–13 Unlike solid organ

transplantations (SOTs), VCAs are not aimed to reduce mortality but to enhance the

recipient’s quality of life by normalizing appearance and improving psychosocial

function. Improvements in physical function may also be possible post-VCA which

are typically not observed post-traditional reconstructive procedures, e.g. improved

swallowing, breathing, talking or blinking post-facial VCA.14

The primary indications for VCA include defects due to trauma (e.g. automobile

accidents or war-related), burns, infection and/or congenital anomalies, which are not

amenable to traditional reconstructive procedures.15 VCAs are complex procedures

with evolving techniques and procedures, and are associated with significant risks and

potential challenges. Patients who undergo VCA face the lifelong burden of immuno-

suppression and its associated side-effects and complications, possible rejection (acute

and chronic), psychological adjustment and need for prolonged rehabilitation.16,17 As

such, the costs of VCA-associated interventions can be extensive. The growth of VCA

procedures depends on the availability of skilled restorative plastic surgeon and
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surgical team, institutional support with required tangible

and intangible resources and the viewpoints of medical com-

munity and general public on the benefit and risks of VCAs.

To date, however, the literature on VCA has focused on

technical aspects of VCA, immunosuppression therapy,

rejection-related topics, ethical implications and psychologi-

cal outcomes.18 Limited number of studies have focused on

understanding the public’s attitudes and knowledge toward

VCA and its impact on health care policy and funding

decisions and clinical care.18

In this article, we focus on the studies that examine the

general public’s (i.e. potential VCA candidates’ – donors

and recipients) knowledge and preferences regarding VCA

and its impact on the success of VCA procedures. In the

sections below, we review the factors that have been

hypothesized to impact the attitudes of the general public

on the VCA in the literature. A special note on the factors

influencing surgeons, especially those working with pedia-

tric population is included. This information will be useful

to the allotransplant treatment team or the VCA candidates

to understand their biases and/or to inform the pre-treat-

ment consultation.

From donors’ perspective
Public awareness
A study by Agbenorku et al19 found that a higher percen-

tage of people are willing to accept a transplant than

donate their faces after death. The strongest variables

associated with the willingness to donate face after death

include if the donor has an organ donor card, acceptance of

plastic surgery if disfigured, acceptance of organ trans-

plantation if needed, awareness of first facial transplant

and being woman. Similarly, a survey study was con-

ducted by Ozmen et al20 in Turkish population and based

on the results of 989 participants, the authors concluded

that 79.5% of participants accepted to undergo facial allo-

transplantation but only 50.8% considered donating their

faces. The participants were more accepting of transplan-

tation with increased awareness of the procedure (i.e.

numbers of facial VCA across the world) and when

shown photos of severely disfigured faces.

The possibility of donating hands or face is not publicized

like other organs (heart, kidney or liver). The disinclination

of the general population to donate faces and extremities may

be related to the desire to keep one’s face or body intact.

Hand and face are unique to the individual and perform

complex and individualized tasks. Hence, the donation of

these parts may be viewed by family or survivors as an

extension of donor’s personality. Nonetheless, the physical

integrity of the body is altered and may require special

funeral arrangements to provide cosmetic prosthesis of simi-

lar skin tone and size for the individual.

Donation preferences tend strongly toward solid organs

over hands and face. The main reason for reluctance to

donate was the desire for one’s face to remain intact after

death and aversion toward another person looking like one-

self, which is a representative of the central role of face in

self-identity. This can be resolved with public education as

the transplanted face is hybrid with appearance of donor’s

facial features and the recipient’s underlying bone structure.

Confidentiality
Due to the innovative nature of VCA procedures, they garner

substantial media attention and hype, raising several privacy

and confidentiality concerns for the donor and donor’s family

which may impact attitudes toward donation. The likelihood

of the donor’s images and identity being released to the

media should be discussed with the donor’s family and that

the privacy of donor cannot be guaranteed (e.g. facial recog-

nition, fingerprints). Thorough informed consent and patient

education should entail prior to harvesting donor tissues.21 In

essence, the skill and training of the person obtaining the

consent, the setting in which consent is requested and the

attitude of the organ procurement team is of utmost impor-

tance in the possibility that the consent is obtained.

Sociodemographic factors
A survey study by Sarwer et al22 found that a higher percen-

tage of people are willing to accept a facial transplant than

donate after death. The variables that were strongly related to

the willingness to donate face after death included being a

woman, having an organ donor card, acceptance of plastic

surgery if required, acceptance of organ transplant if needed

and awareness of first facial transplant. The percentage of

general public who were willing to donate their face was

significantly low as compared to those who were willing to

donate solid organs. Residents of Western countries (US,

United Kingdom, France, Australia and Brazil) are generally

more inclined to donate their faces after death. Younger people

with higher level of education and those who have been

recently disfigured were also found to show more enthusiasm

about VCA.

Religious and cultural beliefs
The religious and sociocultural background of the donor

and donor’s caregivers strongly influence the motivation
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and fears associated with allotransplantation. Knowledge of

these beliefs also empowers the person obtaining the con-

sent on how to best approach the donor families. An exten-

sive review of the positions held by different religious

groups concluded that most religions place no specific

bans on allotransplantations (including hand and face).23

In Christianity, donation is viewed as an act of charity and

love by Catholics, Protestants, Baptists, Episcopals

and Lutherians. Similarly, in Islam, Judaism, Hinduism

and Buddhism, transplantation of tissue and skin is consid-

ered noble and an act of altruism. However, Christianity and

Islam prohibit transplantation of organs responsible for

procreation (i.e. uterus, ovaries) and sexual pleasure (i.e.

penis). In Far Eastern countries, preserving body integrity is

considered crucial to better afterlife. Alongside, there are

cultural superstitious regarding violating the dead, desire to

be buried or cremated as whole, negative impact of dona-

tion on deceased family, rejection of the donor tissues and

the belief that organ and tissue donation is against their

religion. These factors significantly hinder the acceptance

and growth of VCA procedures in countries practicing

Chinese religions and Shinto (Japan).

It is interesting to note, however, that previous studies

found that individuals who practiced Islam20 and Roman

Catholicism19 had a higher tendency of refusing facial

donation than non-Islamic individuals and Christians of

other sects, respectively. This highlights the influence of

public awareness in influencing the acceptance of VCA

donations.

Living donations
The benefit of living VCA donation to the donor is predomi-

nantly psychological. In the case of living donation of abdom-

inal tissue for breast or post-traumatic reconstruction,24

omentum for scalp reconstruction,25 the donor’s altruism

also results in improved body image, appearance or function

of the recipient.26 However, special consideration must be

given to risks of these procedures to the donor such as reduced

sexuality (due to changes in body image), post-operative pain,

reduced function (i.e. difficulties with daily activities, sleep

and work) and psychological impact of the procedure, in

addition to the complications associated with the surgery. As

such, the living donations should only be discussed once all

other conventional reconstructive options have been

exhausted. The benefits of living VCA include optimal

human leukocyte antigen matching (resulting in enhanced

immune tolerance) and reduced ischemia times.27 The living

VCA donation is a relatively new area in restorative plastic

surgery and as such, the morbidity of the donated tissue should

be thoroughly evaluated.28 Guidance on development and

implementation of policies and bylaws governing living

VCA donations are outlined in the “Guidance Document”

developed by the Organ Procurement and Transplantation

Network/United Network for Organ Sharing (available at:

https://optn.transplant.hrsa.gov/resources/by-organ/vascular-

composite-allograft/vcas-from-living-donors/).

From recipients’ perspective
Assessment of risk/benefit ratio by

candidates and recipients
Risk/benefit assessments are crucial to ethical and

patient-centered decision-making in surgical/medical

research. To balance risk and benefits of a treatment is

a very complicated exercise. For most medications or

interventions, the benefits are limited to a few indica-

tions and for an individual patient, there is usually only

a single benefit sought, but the potential risks are

multiple.29 In case of VCA, a life-enhancing procedure

as compared to SOT which is a life-saving procedure,

there may be some risk associated with overestimating

the benefits of VCA while minimizing the risks related

to recovery period, surgical procedure, immunosuppres-

sion regime and ongoing rehabilitation.

In case of VCA, the perception of risks and benefits are

closely aligned in the context in which they occur. For

example, in the case of hand/arm transplantation, Majzoub

et al30 assessed the degree of risk that hand amputees (both

below and above elbow) would be willing to accept using

Louisville Instrument for Transplantation (LIFT). The

authors concluded that the single hand/arm amputees were

significantly risk averse when compared to double hand/arm

amputees. One plausible explanation maybe that the patients

have learnt to effectively function with one functioning hand

and/or effective prosthesis. For these patients, the risks of

lifelong immunosuppression therapy and potential rejection

of the transplantation significantly outweighed the benefit of

the procedure. On the other hand, for double amputee

patients, the hand allotransplantation may offer improved

function (motor and sensory) and hence, they were found to

be accepting of the allotransplantation. Similarly, when the

health preferences of hand amputee patients was evaluated

using preference-elicitation techniques (i.e. standard gamble

and time-trade off), the participants did not show a prefer-

ence toward VCA due to the risks associated with the proce-

dure and immunosuppression.31
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Facially disfigured individuals who could benefit from

face transplant view the risks of immunosuppression and

rejection to be far less than the benefit.32–34 These indivi-

duals perceive the choice of not having the transplant as

equivalent to their willing acceptance of a terrible loss,

namely the loss of normal facial appearance and of quality

of life that such as normal life afforded. Further, traditional

facial reconstruction in a multi-stage procedure as com-

pared to facial transplant which is typically achieved in

one procedure. Research has shown that patients with

facial transplant show an initial decline in health-related

quality of life and psychosocial functioning (i.e. identity

confusion, depersonalization about transplanted face), fol-

lowed by improved psychosocial outcomes such as low

rates of depression, verbal abuse, improved body image

and appearance and societal integration.34–41

Previous studies demonstrate that real-life exposure to

immunosuppression (such as in kidney transplant patients)

does not alter the perception of the recipients toward their

transplant. This indicates that recipients are pragmatic

when weighing the risks and benefits of immunosuppres-

sion and rejection prior to VCA.42

Cost of procedure/reimbursement
VCA procedures are complex and often involve a series of

operations using a rotating team of surgeons and other

specialists with procedures lasting 8–15 hrs. As such, the

costs of the VCA procedure and the aftercare can be

substantial. As VCA is life-enhancing procedure, the gen-

eral population’s opinion is that the costs should be the

responsibility of the recipient (i.e. paid out-of-pocket) than

by insurance plans (public or private or hybrid).22 This is

especially true when the disfiguring accident is caused by

the recipients’ own actions. On the contrary, payment for

VCAs for disfigured military personnel and not-at-fault

accident victims through insurance policies is supported.22

The reimbursement policies (public or private health

care system) are regulated based on the country or the

region like otherhealth care interventions. For example,

in Austria, the cost of the VCA procedures and aftercare

is covered by the insurance plan of the recipien; however,

in Belgium, the cost of the first face transplant was raised

by the transplant hospital.43 In the UK, the National Health

Services covered the cost of up to 4 recipients per year

under the public insurance plan. In any case, the high

lifetime cost associated with VCA should be justified

against using other cost-effective methods such as bionic

arms or robotic prosthesis.43

In addition to VCA-related costs, the recipient and

their caregivers often have several indirect out-of-pocket

costs such as travel to treatment center, accommodation,

productivity loss and caregiver costs. These costs are far

beyond the means of most potential VCA candidates and

hence, they often resort to fundraising or loans. The high

cost associated with VCA not only prevents a lot of people

from accessing it, but it also hinders the advancement of

restorative plastic surgery as a speciality.22

Ethical considerations
As the field of VCA is elementary, proceeding with VCA

in clinical practice and research has several ethical impli-

cations. As the regulatory guidance15,17,44,45 on patient

selection, qualifications of the surgical team, management

of transplant failure and patient dissatisfaction is mostly

derived from solid organ transplant literature; there is an

urgent need to focus on factors that are unique to VCA. To

elaborate, the patient–provider relationships in VCA are

distinct and challenging as surgeons, patient, family and

caregivers spend extensive time with each other due to the

complexity and long-term risks of the procedure. This may

result in unhealthy attention or prioritizing of the patient or

patient having an unrealistic expectation of the provider.46

This is reinforced by the media attention that many VCA

patients are quick to receive. This may interfere with

informed consent as patients may feel obligated to go

through the procedure due to the fear of disappointing

their surgeon or health care team. From the surgeon’s

perspective, there may be (unethical) inherent biases in

selecting the recipient for the VCA as patients who have

less psychological issues, better social support or are able

to afford long-term post-operative therapy, and as such

have higher chances of successful outcome and favorable

press coverage.46 Standardization of surgeon-reported and

patient-reported outcome data to be collected pre- and

post-operatively on expectations and health-related quality

of life outcomes is an important step to prevent such

biases, in addition to increasing public awareness of such

procedures.

From surgeon’s perspective
The attitude of surgeon toward VCA has been explored in

case of hand and face transplantation. In a survey of hand

surgeons, Mathes et al (2009)47 found that 24% of the

hand surgeons were in favor of transplantation, 45%

were against and 31% were undecided. The main indica-

tions for hand transplantation that were endorsed by the
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hand surgeons included bilateral amputation of hands,

amputation of dominant hand and multiple failed recon-

structions (e.g. failed toe to thumb). Similarly, a survey of

burns and plastic surgeons48 concluded that facial trans-

plantation should be reserved for more severe cases, where

traditional facial reconstructive options have been

exhausted. The most acceptable indications for facial

transplantation were multiple failed reconstructions, total

facial burn, absence of remote or local tissue for recon-

structions and loss of lip and nose.

In a study comparing five different groups, i.e. facially

disfigured individuals, reconstructive surgeons, organ

transplant recipients, professionals who manage immuno-

suppression medication and health volunteers, the recon-

structive surgeons were found to the least tolerant of the

risks concerning facial allotransplantation.49 This is impor-

tant because as primary caregivers, the surgeons must be

mindful of the risks associated with chronic immunosup-

pression (e.g. infections, increased risk of malignancy,

possible organ failure or metabolic disorders), potential

tissue rejection, cost associated with pre-, intra- and post-

operative regimes and patient adherence (to immunother-

apy and rehabilitation). In a qualitative study by Prior and

Klein (2011)50 of medical health professionals, apart from

the concerns listed above, the ethics of transplantation and

a thorough assessment of the psychological state of the

patient and patient’s ability to cope with the outcome of

transplantation were also raised by professionals. Schrott

et al51 hypothesized that physicians are also strongly influ-

enced by their training of doing no harm and the inherent

personal burden of an unfavorable outcome.

VCA are high-risk procedures and for the majority

remain experimental with little to no evidence on the

intermediate to long-term outcomes. As such, the attitude

of the surgeon spans from that of prudence to dismissal.

Special note: pediatric patients
Due to the newness of the VCA in pediatric patients, the

evidence regarding public attitudes on the topic is slim.

However, it is reasonable to hypothesize that pediatric

patients (16 years or younger) may not be able to com-

pletely understand the short- or long-term commitments,

risks and complications (i.e. tissue rejection) of the VCA

procedure. As children are still developing their personal

and psychological identity, they may experience deperso-

nalization or identity confusion with their newly trans-

planted body part. This may result in significant

psychosocial impairment related to school (bullying,

verbal or physical abuse, relationship building issues

with teachers or peers) and family life (feeling or looking

different than siblings or family members).52,53

From the donor perspective, the donor’s family may view

the transplanted body part (e.g. face) as a means of continuing

their child’s life and hencemay expect to relate to the recipient.

The recipient or their caregivers may have body image and

appearance or function-related expectations from the proce-

dure which may or may not be fulfilled post-surgery.54

Irrespective of the outcome of pediatric VCA, careful consid-

eration must be given to the significant burden of hospitaliza-

tion, procedure, immunosuppression, adverse effects of

medications, compliance with medications and rehabilitation

and finances on both the pediatric patient and caregivers.

Discussion
VCA is an emerging albeit promising field of treatment for

devastating bodily injuries, especially facial and upper extre-

mity defects. Nevertheless, it also results in considerable bur-

den and risks on the VCA recipient. The mid- to long-term

survival of the allograft is undetermined and the VCA proce-

dure itself does not extend or preserve life; rather, it improves

the quality of life of the recipient. The attitudes of the surgeon

and treatment team, caregivers and potential candidates have

been explored to some extent in the literature. An understand-

ing of the perceptions and attitudes of the general public with

regard to VCA is an important topic as it provides elementary

information regarding the awareness of VCA, potential for

future increase in number of allograft donors and also assists in

identifying the relevant ethical, legal, health policy and fund-

ing implications of the public attitudes on growth and success

of the VCA procedures.18

The technical expertise (i.e. microsurgery, vascular and

nerve anastomoses and immunological reaction) developed

in the field of SOT, limb and face replantation laid the founda-

tions for the development of the VCA procedures. However,

evidence shows that there is a significant discrepancy in the

attitudes of general public toward SOT and VCA. The SOTs,

being life-saving procedures, are generally better accepted in

the society as compared to VCA. For instance, Sarwer et al22

found that the public is supportive of the funding through

insurance (public or private) for SOT; however, for VCA,

the consensus is that it should be funded by the recipient out-

of-pocket. This hinders the growth and uptake of VCA as a

plastic surgery speciality.

Potential VCA recipients do not have any life-threatening

conditions. Therefore, their motivation is related to improved

body image, satisfaction with appearance, psychosocial
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outcomes, integration into societal roles (caregiver, work) and

functional outcomes.33 The visible nature of the allograft, as

compared to SOT, significantly impacts the lived experience

of VCA for recipients. It interferes with the recipient’s percep-

tion of self and coping with the loss of their body part. This,

combined with the immediate post-operative reduction in

psychosocial well-being, life-long immunosuppression ther-

apy and rehabilitation and risks of rejection and complication,

results in VCA being a resource-intensive treatment.33

However, for patients with severe disfigurement or functional

loss, it may be the only option.

Evidence shows that people who are younger, from

Western countries, have higher education and have heard of

previous successful allotransplantations are more likely to

endorse VCA.18 Subsequently, there is scope to increase

awareness in general public on the benefit(s) of VCA for the

recipient and impact on donor or donor’s family. The educa-

tional campaigns designed to increase awareness of VCA

should not be included alongside solid organ donation so as

to not interfere with life-saving donations. The health care

professionals specializing in VCAs should advocate for better,

stringent policies around creating priority-based waitlists for

VCA (keeping in mind the cosmetic-related issues of VCA,

i.e. skin color, tone, etc.), ethics and legal implications of

VCA. More research is needed to understand the long-term

body image and psychological implications of VCAs, parallel

to guidelines to thoroughly assess the psychiatric, coping and

social support of the recipient prior to VCA. There is an urgent

need for patient-reported outcome measures to assess the

health-related quality of life impact of loss of body part (i.e.

face, upper extremity) and the impact of VCA and chronic

therapy (immunosuppression and rehabilitation). More

advanced techniques such as donor pre-conditioning should

be investigated. Donor pre-condition development of recipi-

ent-specific chimerism in donor allograft by infusion of reci-

pient’s bone marrow cells prior to transplantation (i.e. reverse

chimerism induction). If effective, the donor pre-conditioning

has the potential to reduce or eliminate the negative effects of

life-long immunosuppression therapies, and hence, increasing

the acceptance of VCA.55
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