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Life is short,
the art is long,
opportunity fleeting,
experimentations perilous,
and judgment difficult.

Hippocratic Aphorism



If only no child was missing both hands,
or if none had extensive facial injuries.



If only no child was missing both hand,
or if none had extensive facial injuries.

We are here to consider what to do 
in unspeakably difficult circumstances, 

aware of the benefits and harm of both doing and not doing.



General Pediatric Treatment Ethical Considerations

• Parents have authority to grant permission for their child to 
undergo medical care and procedures

• Treatment alternatives
• Benefits (nature, magnitude, probability, uncertainties)
• Harms (nature, magnitude, probability, uncertainties)

• How do these play out in a developing human over a lifetime?
• Ultimately, do the benefits outweigh the harms?
• Patient selection (for optimal benefit, minimal harms) and 

informed consent (and assent) are key ethical processes



VCA Pediatric Treatment Ethical Considerations

• Patient selection (for optimal benefit, minimal harms)
• Clarifying the nature of this selection process and aiming for 

consistent use of best practices will further optimize outcomes 
and minimize risk of bias

• Informed consent (and assent)
• Information about procedure and outcomes is, of course, vital
• Structured, guided examination of preferences – and 

particularly about the tradeoff of quantity of lifespan for quality 
of life – should be considered

• Dedicated and empowered patient advocate may be a best 
practice … note, advocating to either proceed or not proceed



VCA Pediatric Treatment Ethical Considerations

• Distributional ethical concerns, made concrete regarding issue of 
access to VCA, whether due to eligibility criteria or ability to pay 
(insurance coverage) or global variation in availability of VCA.

• These in turn raise social justice issues
• Important macro considerations

• Of note, currently, demand for pediatric VCA does not appear to 
be outstripping supply, so VCA allocation per se is not the same 
ethical consideration as is the case for solid organs



VCA Pediatric Treatment Ethical Considerations

• Is VCA “experimental”?

• Certainly, VCA is innovative and not standard therapy

• But that does not necessarily make the conduct of VCA “human 
subjects research”

• N=1 treatments aiming principally to benefit the patient, and the 
patients themselves, may be poorly served if routed into an IRB 
framework



Main Points – Hand Transplantation
• Understanding benefits and harms (both magnitude and probability) 

key to ethical framework & informed consent
• Benefit depends upon rehabilitation dedication
• Major harms attributable to immunosuppression

• Quality of Life differences small, loss of years of life figure prominently
• Small marginal predicted edge for transplant versus prosthesis

• Aversion to years of life lost may offset Quality Adjusted Life Years 
(QALY) gained

• Likely individual variation







• Model has within it many 
different outcomes 
(variables)

• Model depends upon the 
values of utilities and 
probabilities for each of these 
outcomes



• This is a key – and big – 
and uncertain – 
assumption.

• Without prolonged diligent 
engagement in 
rehabilitation, the 
magnitude and probability 
of benefiting drops

• This implies both the 
child’s and a parent’s or 
family’s commitment



Brief detour

• We have an intuition that life-saving therapies are governed by 
different ethics than life-enhancing therapies.

• Why?
• “You must choose a life-saving therapy so as to not die, but you 

don’t need to choose a life-enhancing therapy”
• For life-saving therapies, the clock is ticking … for life-

enhancing, one can always wait and do it later
• Notice:

• Benefit of life-saving therapy usually not assured or unsullied
• The clock may also be ticking for life-enhancing therapy …



Another assumption
• For the modeling, we presumed that the benefits arising from the 

functional improvements from the two transplanted hands were not 
dependent upon the age at which the transplant occurred (other 
than that a younger patient would have more years to accumulate 
potential benefits).

• In practice, we did consider whether children might learn 
better/faster than adults but be less motivated to do rehabilitation.

• We learned, however, that the transplanted hands may have a 
beneficial impact on the developing brain.

• If this phenomenon turns out to indicate that there is a “critical 
window” of time for maximal benefit, the “wait until they are an 
adult” approach would reduce potential benefit.
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Aversion to loss (of years of life)

• VCA transplants present the tradeoff (potentially) between:
• Improved quality of life vs Decreased quantity of life

• While the Quality Adjusted Life Years approach of decision 
modeling takes this into account, individuals likely differ regarding 
their aversion to trading off:

• Fewer years of life for greater QOL during earlier years

• We created Aversion Weights (Aw) to examine this potential effect





Perceived Positive Value

Perceived Negative Value

Losses
Gains

Prospect Theory

We hate losses more than we value gains.



Face transplantation

• Quality of life = physical + psychological + social

• Extensive facial disfigurement can radically impair all three

• Causally, people may not perceive the function of the face the way 
we do hands, but we all are deeply dependent upon our faces

• Childhood and the transition to adulthood are time periods where 
social and psychological wellbeing are critical.



Thank you.
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