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A talk in 3 parts:

- Ethical considerations stemming from Limb 
Loss/Difference Care and Prosthetic 
Enablement

- Metacognitive considerations to the Bioethics 
consult

- Operationalizing Bioethics support for modern 
healthcare delivery (-specific topics-)
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Bioethics surrounding Limb Loss/Difference Care

In 1997, Robert Smith, a Scottish surgeon, is approached by a man with an unusual 
request.

After consultation with psychiatrists, Smith performed the amputation.
2.5 years later the patient reported that his life had been transformed for the better.
A second patient also reported been satisfied with his amputation.

Smith was scheduled to perform further amputations of healthy limbs when the story 
broke in the media. Predictably, there was a public outcry, and Smith’s hospital 
instructed him to cease performing such operations. As of 2005, no hospitals offered 
healthy limb amputations.

Bayne T et al, (2005) Journal of Applied Philosophy, 22/1: 75-86.
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Would-be amputees – or “wannabes”, as they refer to themselves –appear to 
number in the thousands.

1) Body Dysmorphic Disorder (BDD), a condition in which the individual 
believes that a part of their body is diseased or exceedingly ugly. 

2) Apotemnophilia: some wannabes have a sexual attraction to amputees or 
to being an amputee. (vs. acrotomophilia / “devotees” ). 

3) Body Integrity Identity Disorder (BIID), also known as Amputee Identity 
Disorder (AID).  The body fails to conform to the subjective experience of 
itself.

Bayne T et al, (2005) Journal of Applied Philosophy, 22/1: 75-86.

Bioethics surrounding Limb Loss/Difference Care
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Autonomy: -(setting the bar)-
Capacity? (belief system vs. decision-making / vs. cosmetic or gender-
reassignment surgery)

Informed, autonomous desires ought to be given serious weight.

Harm Minimization:
Whether wannabes are correct in thinking that their disorder requires surgery 
or not, a significant proportion of them will persist in their desire for 
amputation, even in the face of repeated refusals, and will go on to take 
matters into their own hands…

Establishing Capacity: Know what you are dealing with … qualify BDD vs 
delusional state (e.g. paranoid schizophrenic) vs “BIID,” in establishing capacity.

Bayne T et al, (2005) Journal of Applied Philosophy, 22/1: 75-86.

Bioethics surrounding Limb Loss/Difference Care
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Sedda A, Neuropsychiatr Dis Treat. 2014 Jul 7;10:1255-65
Brang D, et al, Neuroreport. 2008;19(13):1305–1306.

The body fails to conform to the subjective experience of itself.

In 2008, Brang et al did a preliminary study (n=2) that explored skin 
conductance response (SCR) to pinprick above and below the line of desired 
amputation. They noted increased SCRs were found for stimuli that contacted 
the limb selectively below the line of desired (amputation) demarcation.

In 2011 McGeoch et al used magnetoencephalography (MEG) (n=4), in 
conjunction with a tactile stimulation task, to explore activity of parietal areas. 
Findings revealed altered activity in the right parietal lobe. The authors 
concluded that apotemnophilia/BIID should be termed “xenomelia” and 
should be included within the right parietal lobe syndromes related to body 
representation.

McGeoch PD, et al, J Neurol Neurosurg Psychiatry. 
2011;82(12):1314–1319.

Bioethics surrounding Limb Loss/Difference Care
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The body fails to conform to the subjective experience of itself.

In 2012, Aoyama et al tested (n=5) Points of Subjective Simultaneity (PSS), 
finding individuals with BIID to more distal stimuli (in the “to-be-amputated 
limb”) as occurring first. Contrastingly, PSS should be in favor of proximal body 
parts, due to faster neural transmission times. They argued that this confirms 
that the desire to amputate a healthy limb is a parietal lobe syndrome, as their 
subjects had no sensory impairments that could explain the results.

In 2013 Hilti et al (n=13) reported structural differences between control 
subjects and individuals with BIID, in the right superior parietal lobe (SPL) – the 
right primary and secondary somatosensory cortices, and in the anterior 
insula.

In 2013, Van Dijk et al reported an fMRI study (n=5) involving tactile 
stimulation and a motor execution, noting different responsivity in the 
somatosensory network.

Aoyama A, et al, Spat Cogn Comput. 2012;12(2–3):96–110.
Hilti LM, et al, Brain. 2013;136(Pt 1):318–329.
van Dijk MT, et al, PLoS One. 2013;8(8):e72212.

Bioethics surrounding Limb Loss/Difference Care
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The body fails to conform to the subjective experience of itself.

From the starting label “apotemnophilia”, authors have turned to “BIID” and, very 
recently, have moved to “xenomelia”. 

At present, it can only be concluded that some neurostructural or/and 
neurofunctional differences exist between individuals who seek to amputate a 
healthy limb and those who do not. Further, individuals with this condition show 
psychiatric comorbidities during their lifetime, even though not sufficient to 
explain their desire. Finally, some clinical features, such as the age at onset, the 
presence/absence of sexual arousal for amputation and amputees, pretending 
behaviors, and the lateralization of the desire appear to be crucial to 
understanding this condition.

Sedda A, Neuropsychiatr Dis Treat. 2014 Jul 7;10:1255-65

Bioethics surrounding Limb Loss/Difference Care
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The body fails to conform to the subjective experience of itself.

In conclusion, the 37 years of study of this desire to be disabled have brought to 
light a still secretive condition (but possibly not-so-rare, considering the increasing 
numbers of individuals included in the studies), which appears challenging to 
understand, even using state-of-the-art technologies. 

Much more effort is needed to find a solution and, finally, a treatment for the 
distress these individuals experience.

This still-obscure condition needs a multidisciplinary approach to go beyond the 
“simple” clinical/experimental frame, and requires a much more complex model 
that also includes social and ethical aspects.

Sedda A, Neuropsychiatr Dis Treat. 2014 Jul 7;10:1255-65

Bioethics surrounding Limb Loss/Difference Care
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A paraplegic (SCI) patient requests an elective bilateral transfemoral (i.e. above-
knee) amputation, for intractably debilitating spasticity.

Bioethics surrounding Limb Loss/Difference Care
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Bioethics surrounding Limb Loss/Difference Care
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Emerging Technologies

Bioethics surrounding Limb Loss/Difference Care
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Emerging Technologies

OSSEOINTEGRATION

Bioethics surrounding Limb Loss/Difference Care
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Emerging Technologies

OSSEOINTEGRATION

Exclusion criteria / Contraindications:
Diabetes Mellitus
Vasculopathy
Psychiatric disorders
Ongoing chemotherapy or corticosteroids
Pregnancy / lactation
Patient non-compliance
Incapacity / Institutional custody

Ethical Consideration(s):
- Are patients given all the options?
- Are patients being appropriately 

consented?

Bioethics surrounding Limb Loss/Difference Care
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What is the ethical and responsible thing to do when emerging technologies 
have a high foreseeable potential risk for adverse events? 
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Let’s define ENABLEMENT

Bioethics stemming from Prosthetic Enablement



8/25/14

Treatment Model vs. Enablement Model

Whyte J, Archives of PM&R Vol. 95; (1 Suppl 1): S17-23
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Limb loss/difference has many causes:

• Congenital limb difference/absence
• Trauma
• Dysvascular conditions (PAD, PVD, DVT, etc)
• Complication from medical comorbidities (e.g. diabetes, neuropathies, etc.)
• Burns / Frostbite
• Toxins
• Infection
• Cancer

Limb loss can affect anyone, at any time, during the lifespan

Ziegler-Graham K, et. al., Arch Phys Med Rehabil 2008;89:422–9.
Dillingham TR, et. al., South Med J 2002;95:875–83.
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Forequarter

Shoulder disarticulation

Elbow disarticulation

Wrist disarticulation

TRANSRADIAL

TRANSHUMERAL

Partial finger/hand

(Partial toe/foot)

Hip disarticulation

Knee disarticulation

(Ankle disarticulation)

HEMIPELVECTOMY (Hindquarter)

TRANSLUMBAR (hemicorpectomy)

TRANSFEMORAL

TRANSTIBIAL



8/25/14

We have a heterogeneous patient population with very diverse abilities and 
needs, that are constantly evolving.
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Evaluation of prosthetic candidacy 
and enablement

Patient intrinsic parameters Patient extrinsic parameters

- Cognition
- Impairments 

(NEU/MSK/CARD/
PULM/VASC)

- Medications
- Behaviors
- Psychometrics
- Biomechanics
- Energetics

- Socket fitting
- Suspension efficacy
- Prosthesis 

alignment, and 
component 
performance

- Environment
- Vocational or 

functional 
expectations

Roberts TL, et. al., Arch Phys Med Rehabil 2006;87:S21–7.
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Prosthetic performance vs. enablement

prosthetic
enablement

meaningful 
and

safe device 
utilization

user optimization 
device optimization
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Prosthetic performance vs. enablement

prosthetic
enablement

meaningful 
and

safe device 
utilization

user optimization 
device optimization

PROSTHESIS WORK / ENVIRONMENT

work hardening

accommodations

transportation

MEDICAL

Psychological

Comorbidities       (e.g. endocrine, cardiac, pulmonary, neurological, etc)

SURGICAL

Initial

Revision Behavioral          

Interface comfort

Component selection

Alignment / behavior

Suspension efficacy

Fitness
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Prosthetic performance vs. enablement

prosthetic
enablement

meaningful 
and

safe device 
utilization

user optimization 
device optimization

PROSTHESIS WORK / ENVIRONMENT

work hardening

accommodations

transportation

MEDICAL

Psychological

Comorbidities       (e.g. endocrine, cardiac, pulmonary, neurological, etc)

SURGICAL

Initial

Revision Behavioral          

Interface comfort

Component selection

Alignment / behavior

Suspension efficacy

Fitness

Frequent RE-EVALUATION
by the entire rehabilitation 
team
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Looking beyond the device …

Multifaceted contributions of overall health, mental/social wellbeing, and 
vocational/activity participation comprise major pillars of limb restoration 
enablement. 



8/25/14

Existing attitudes and practices surrounding Limb Salvage

Bioethics stemming from Prosthetic Enablement

The typical patient with PAD/PVD, DM, HTN, HLD, CAD that gets a diabetic foot ulcer, 
or the trauma patient with significant functional debility in the salvaged limb.

“Preserve as much of a limb as possible …” 

We commit patients to:
- multiple procedures … (pain, financial cost)
- compounded functional debility …
- loss of connection (vocational/social/recreational/personal and interpersonal 
relationships) for years at a time … 
- distressed psychodynamic life narrative

…all because we don’t want to have a “difficult” conversation
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“I wish I would have done this years ago …”

Bioethics stemming from Prosthetic Enablement

“I wish they would have done this years ago …”
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Existing attitudes / subculture / practices : 

No discussion surrounding potentially warranted / 
enabling amputations (as a therapeutic alternative 
treatment).

Bioethics stemming from Prosthetic Enablement
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Do we have a moral obligation to at least be educating PROVIDERS and 
certain PATIENTS about the benefits of prosthetic enablement?
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Part 2:

Metacognitive 
considerations to the 
Bioethics consult
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What is the highest notion / virtue / ideal in legal science?

Hint: it is not “Justice” or “Fairness”
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The Legal Consult:
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The Legal Consult:

!

!!
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The Legal Consult:

!!!

!?! !!


☞♿︎⚡︎✄♂
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The Legal Consult:

!!!

!?!

!!
☞♿︎⚡︎✄♂
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The Legal Consult:
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The Legal Consult:

1. ☀☁☕︎⚽
2. ♕⎈☏☤

❀☞⚤︎

⇞⇟⌚❀
❀☞⚤︎

⇞⇟⌚❀
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The Medical Consult:
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The Medical Consult:

1. Quaternary level service
2. Practical and moral imperatives: 

- must know (CME)
- must teach
- must do best to not influence decision (respect for autonomy)
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Distress

Certainty

MORAL 

Cognitive Errors in Medical Decision Making 

Time 

Energy

Psychological apprehension
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The Bioethics Consult:



8/25/14

The Bioethics Consult:
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The Bioethics Consult:
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The Bioethics Consult:

In sublimity of soul 
there is no contagion…
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The Bioethics Consult:



8/25/14

The Bioethics Consult:

All morality should 
be sympathy
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The Bioethics Consult:

a biological 

augmented 

reality machine

… which is fairly 

error-prone in its higher level 

deliberations ...
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33 Major Cognitive Dispositions to Respond (CDRs) That May Lead to Diagnostic Error
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Part 3:

Operationalizing Bioethics 
support for modern 
healthcare delivery 
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A(n operationalized) consensus of conduct 
relating to the delivery of medical care.
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The Bioethics Consult:
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The Bioethics Consult:

Lingering moral distress



8/25/14Green MM, et al; PM R. 2017 Jul;9(7):720-726.
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Moral distress was first defined by Andrew Jameton in 1984 as occurring “when one 
knows the right thing to do, but institutional constraints make it nearly impossible
to pursue the right course of action”

A recent definition states that moral distress “occurs when providers believe that 
they are being involuntarily complicit in acting unethically they are doing something
that they believe to be morally wrong but have little power to act differently or to 
change the situation.”

Moral distress, when allowed to grow and compound over time, comes with a host 
of detrimental effects on clinicians, health care organizations, and patient care.

Moral distress eventually can lead to professional burnout and thus has an effect on 
the health care team, as communication and collaboration among team members 
become strained. These effects, in turn, directly affect patient care. For example, in 
one study morally distressed nurses were found to “lose their capacity for caring, 
avoid patient contact, and fail to give good physical care; they physically withdraw 
from the bedside, barely meeting the patient’s needs”

[…] frequent episodes can have significant effects on the health of an organization 
or institution, subtly warping its culture.
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As I progressed in my training, I had other experiences of moral distress. Although I was 
aware of the negative reactions I was experiencing, I struggled to understand and 
articulate their nature and source. And, despite the ubiquity of these situations, I found 
that my training program did not explicitly address these experiences.

I also found that the rehabilitation team itself lacked both the ability to name the 
experience as well as the vocabulary to discuss it.

Clinical care is ineradicably ethical and, thus, moral distress is inevitable.

Ensuring clinicians learn about this concept and acquire a vocabulary to think about and 
discuss their experiences of moral distress with colleagues is the first step to mitigating 
it.

– Michael Green, DO (Univ. of Utah)
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“Physiatrists practice in institutional settings […] that require them to compromise 
professional standards or provide less than optimal care. Moral distress also can result 
when physiatrists observe colleagues and staff provide less than-optimal care due to 
institutional constraints and obstacles. The limitations imposed by third-party payors
can be another significant source of moral distress. As its definition indicates, moral 
distress typically is associated with a sense of powerlessness - a perception that one is 
unable to do the right thing or to refrain from doing the wrong thing. Hence, moral 
distress can be experienced as diminished moral agency. 

[…] managing moral distress and conscientious objection call for different approaches.

Facilities may decrease moral distress by promoting a culture that encourages moral 
dialogue and reduces the sense of loss of moral agency. Concurrently, facilities may decide 
to manage moral distress by establishing mechanisms to identify and correct significant 
moral deficiencies. For example, facilities might implement a process to enable 
practitioners to report concerns that give rise to moral distress to a designated individual 
or body (eg, a medical director or committee) without risking reprisals or disciplinary 
action."

- Mark Wicclair, PhD (West Virginia Univ. and Univ. of Pitt.)
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“At its core, moral distress is an experience with emotional, psychological, and 
physiological components rooted in a person’s understanding of professional 
responsibilities.

[…] the extended length of stay in rehabilitation, relative to acute care, and its resulting 
deeper interactions with patients and families can blur professional and personal 
boundaries, putting physical medicine and rehabilitation clinicians at risk for a particular, 
and complicated, form of moral distress.

[…] long-term relationships complicate our sense of responsibility and cause us to have an
inflated sense of duty when it comes to moral agency, thus leading us to think we have 
failed our duties when, in fact, external constraints are to blame.

[…] it is not uncommon for them to be celebrated for going above and beyond the normal
standard of behavior (ie, boundary crossing) to meet a patient’s needs. This may set a 
precedent for a standard that is in reality a boundary violation (outside the zone of 
helpfulness), yet somehow providers who do less than this supererogatory standard may 
feel they are failing to meet their obligations to the patient (and thus not doing
what is right).”

- Lucia D. Wocial, PhD, RN (Indiana Univ. School of Nursing)
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The BIOETHICS department/effort has a distinct opportunity and (arguably) 
responsibility to serve as the institutional consciousness.

Argue for more MONEY / ASSETS for the following operations/actions:

- Build redundancy/operational reserve (recruit bioethicists)

- Proactively create a(n inter)national network of experts

- Commit bioethicists to a proactive solicitation of information on topics
(update every 2 years)

- Disseminate bioethics considerations to other departments (in-service education), 
and to the IRBs. (Be a catalyst for conversations … even difficult ones).
Utilize the network for specialty-specific content dissemination

- Help your colleagues avoid burnout and moral distress
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Never give up an interesting question, 

just because someone has offered up 

a 

convenient answer…
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From:



Thank you for this wonderful opportunity!

I remain, humbly, at your service …
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