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Standardization of Clinical Protocols for Upper 
Extremity Transplantation

1. Minimum Function to achieve

• Total active range of motion ( inertial sensors, or manual goniometry)
• 70 % of TAROM

• Hand Sensibility (Semmes-Weinstein) 
• Diminished protective sensation to normal 

• Grip and pinch strength  (dynamometer)
• 20 kg grip and 3 pinch

• Kapandjy test
• 4



Standardization of Clinical Protocols for Upper 
Extremity Transplantation

2. Same function rating scales

• Caroll Test
• >76 puntos

• Chen scale
• Grade  II Hand transplantation

• Grade III Arm    Transplantation

• DAHS scale
• Improve at least in 15 points in 

hand transplantation
• Improve at least in 30 points in 

arm transplantation

• Hand Transplantation Score 
System

• 81-100  Hand transplantation
• 61-80     Arm  transplantation
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3. Quality of life assessment scales 

• SF 36
• Quality of life scale, which?
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4. The recipient inclusion/exclusion criteria

The recipient must be rigidly selected and must not be manipulated, 
invented, or modified to our needs.

• favorable anatomical structures to guarantee good functionality. 
• High voltage electric shock (minimum anatomical and functional 

requirements)
• Avulsion (minimum anatomical and functional requirements)
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4. The recipient inclusion/exclusion criteria

• That recipient/donor, both with  immunological similarity precise analyses 
of HLA epitopes

• Induction
• individualization of maintenance immunosuppression



Do these clinical protocols need to differ by 
country or region?

Patient inclusion/exclusion

• Improve epigenetic factors in patients with tendency to 
develop Diabetes



Do these clinical protocols need to differ by 
country or region?

Level  of amputation 

• Arm

The reinstatement of physical integrity is
more impressive and the gain in function
is more valuable than in a hand transplant.
Thus, the benefit of function and tissue
obtained justifies the risks.









Do these clinical protocols need to differ by 
country or region?

Waiting list

• We can only financially support the evaluation of one 
candidate,  and have a patient on the waiting list, transplant 
him, stabilize him and continue with another.

      México have 1500 arm amputations by year.



Do these clinical protocols need to differ by 
country or region?

Economic funds

• Due to the low socio-cultural education of our patients, we
need greater expenses for the education of the recipient and
their families as well as the nursing staff, than the time and
expenses incurred in the countries developed.



Do these clinical protocols need to differ by 
country or region?

Social Media

We need the social media (radio and TV, etc) to disseminate the 
procedure and the results to society. 
Only in this way can we pressure the authorities to approve



Major lessons learned from upper extremity 
transplantation

The delay in nerve regeneration in total limb transplants causes
atrophy of the intrinsic muscles and leads to thinning of the hand.
To offer the opportunity for keep muscles with trophicity, and
improve the hand appearance, at 5-month post-transplant, we
injected the vascular stromal fraction derived from adipose tissue
plus micro-fat-grafts in the intrinsic muscles and subcutaneous
tissue



5th month post  transplantation ADSVF in hand 4th month post ADSVF 
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Financial and resource support

• Financing is sought by our team and is obtained from Mexican
society. The work of specialist doctors and paramedical
personnel is altruistic.



Limiting factors for VCA development

• Authorities' ignorance
• Lack of plastic surgeons interested in VCAs
• Lack of financial funds
• Insufficient social medicine
• Discrimination and social classism



Thank you



Publications in a peer-reviewed journal
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