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Hand Transplantation:
The Benefits, Risks, Outcomes, and Future

T he f ield of transplantation came to fruition in 1954 when Joseph Murray, 
an American plastic surgeon, performed the f irst kidney transplant in the 
world.1 Subsequently, most early transplantations in the U.S. were of solid 

homogeneous organs. Then, in 1964, a hand transplant was performed in Ecuador on 
a sailor who had lost both arms in an explosion,2 and the possibility of composite tissue 
allotransplantation (CTA) with heterogeneous tissues then emerged. However, the 
patient’s graft was rejected and was explanted at week 3. The field was stagnant until 
the 1980s, when the discovery of calcineurin inhibitors improved immunotherapy 
and made limb transplantation viable. In 1999, a hand was transplanted with long-
term success in Louisville, Kentucky,3 reawakening interest in CTA and reconstruc-
tive transplantation. By 2009, 53 successful hand transplants had been performed 
worldwide.4
 In reconstructive transplantation for catastrophic limb and tissue loss, a one-year 
graft-survival rate of 96% has been reported5—notable because upper-extremity trans-
plantation is extremely complex. The steps include bone approximation and plating 
of both the radius and ulna, extensive vessel anastomoses, extensor and f lexor tendon 
repairs, and limb innervation.
 Hand and arm transplantation optimally restores full motor and sensory function. 
Investigators6 reported better functional outcomes after tissue transplants than after 
using prosthetic devices: quantitative testing7 in multiple recipients revealed that CTA 
methods enabled patients to resume most daily activities, including eating, driving, 
and writing.6 In one registry,5 all transplant recipients developed protective sensibil-
ity against pain, 90% regained tactile sensibility, and 82.3% achieved discriminative 
(fine) sensibility. However, the greatest benefit was improved quality of life, reported 
by 75% of recipients.5
 Despite the benefits of CTA, debate continues on whether the potential for improv-
ing a patient’s quality of life outweighs the risks: limb transplants are usually elective 
procedures, yet they necessitate intensive surgery and the same lifelong immunosup-
pressive therapy as do solid-organ transplants. Risks include opportunistic infection 
(chief ly cytomegalovirus), metabolic disorders such as diabetes mellitus and Cushing 
syndrome, and malignancies (skin cancers and lymphoproliferative disease).5,8,9 The 
graft itself might also fail consequent to infection, acute rejection, intimal hyperpla-
sia, or noncompliance with immunosuppressive medications.5 Acute rejection, which 
reportedly occurs in 85% of recipients within the first year, typically manifests itself 
with cutaneous lesions.5,10 Therefore, healthcare providers disagree about when and 
whether hand transplantation should be offered.11 On the bright side, acute rejection 
can be reversed with prompt treatment, and we found no reports of graft-versus-host 
disease or chronic rejection in recipients of hand grafts.
 Satisfactory survival rates after CTA indicate that the field of reconstructive trans-
plantation will continue to expand. Risk reduction will be crucial, particularly in 
association with immunotherapy. The Baylor Comprehensive Hand Transplant Pro-
gram team has developed a protocol for using donor bone marrow and stem cells to 
modulate the immune system in place of typical immunosuppression during clinical 
reconstructive transplantation. Success in these efforts may transform the care of pa-
tients who experience catastrophic limb loss.
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