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TRAUMATIC LOSS OF THUMB

9% OF TOTAL UPPER LIMB AMPUTATIONS 
in ITALY 

Statistiche sull’incidenza delle amputazioni in Italia: 

analisi dati SDO del Ministero della salute

INDICATION FOR REPLANTATION: 
THUMB AT ANY LEVEL AND FOR ANY KIND OF LESION



WHAT IF IN CASE OF 
TISSUES 

DISTRUCTION AND 
THUMB LOSS?
WHAT TO DO IN CASE OF HAND 

TRAUMA WITH TISSUES 
DISTRUCTION AND THUMB 

LOSS?



HOW TO DEAL 
WITH MUTILATED HAND WHEN 

MICROSURGERY IS 
CONTROINDICATED?



MALE, 49 Y.O. 
2019 NEW YEAR’S EVE FIREWORKS



SEVERE BILATERAL HAND INJURY 
AFFECTING ALL THE FINGERS 



LOSS OF THE THUMB AT THE 
METACARPAL LEVEL. 



ADIPOSE FLAP AND DERMAL SUBSTITUTE WAITING FOR THE 
ACCEPTANCE PROJECT OF THE PROSTHESIS CARUSO-CIMINELLO



PRE-OPERATIVE
EVALUATION

•CT SCAN

PPRE-OPERATIVE EVALUATION



• ARTERIOGRAPHY

RADIAL  ARTERY  
OCCLUSION
PARTIAL ULNAR ARTERY 
OCCLUSION



CARUSO – CIMINELLO 
PROSTHESIS PROJECT



• Concave and perforated base To
accomodate the metacarpal head
and growth factors

• Radial holes for tendon
transposition

• Microstructures surface to
promote osseointegration



The placement of the compression
screws is checked for symmetrical
stabilization of the prosthesis



PROSTHESIS 
CHARACTERISTICS

Concave and perforated base 
To accomodate the metacarpal head and 
growth factors

Radial holes for tendon transposition

Microstructures surface to promote
osseointegration. 

MATERIAL

ASTM (American society for 
testing and Materials) F136-13 
standards 

TITANIUM ALLOY GRADE 23

High degree of biocompatibility

Lightweight

Corrosion resistant

Highy resistent to fractures



The static analysis (Von Mises stress) shows that the plates of 
the prosthesis resist the flexion-torsional stresses imposed, 
with values below the yield point of the material.



SURGICAL PROCEDURE: MARCH, 10 th 2020 
COVID 19 LOCKDOWN IN ITALY

Ospedale dei Pellegrini, Napoli, Italy



Preparation for the prosthesis implant

Detachment and reattachment of the residual
tendons



Stabilization of the prosthesis with 2 mm 
compression screws

Fluoroscopy



Evaluation of congruity of rotation and
opposition with the other fingers
(temporal fixation)






MCGREGOR FLAP
Superficial iliac circumflex artery



Flap dissection
The flap is fixed to the affected area with 
the implanted prosthesis



7 days check:
The flap is vascularized, 
clean, 
soft  
well-adapted.



CT SCAN shows early osseointegration of the 
implant and correct position of the screws



MOTILITY
PRENSION










PROSTHESIS 
CHARACTERISTICS

Concave and perforated base 
To accomodate the metacarpal head and 
growth factors

Radial holes for tendon transposition

Microstructures surface to promote
osseointegration. 

RX 
CT-SCAN 
MAY, 2021







PROSTHESIS 
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LIMITS:
Modularity of the prostheses
Percutaneous skin irritation and superficial
infection
Periodic maintenance
LOSS OF THE PROSTHESIS
Silicone wear over time
Prosthetic instability due to continuous
installation and uninstallation



PROSTHESIS 
CHARACTERISTICS

Concave and perforated base 
To accomodate the metacarpal head and 
growth factors

Radial holes for tendon transposition

Microstructures surface to promote
osseointegration. 

OUR SOLUTION
(not intended as
an aesthetic
prosthesis) is
UNDER PATENT.
IT OFFERS: 

L. Caruso, MD
M. Ciminello, Eng
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PROSTHESIS 
CHARACTERISTICS

Concave and perforated base 
To accomodate the metacarpal head and 
growth factors

Radial holes for tendon transposition

Microstructures surface to promote
osseointegration. 

1. Absence of parts to assemble

2. It does not require the placement of any
intramedullary component but bone 
anchoring guaranteed by compression
screws

3. Axial symmetric distribution of the anchor 
points which guarantee intrinsic mechanical
stability both in the longitudinal and 
rotational direction

4. Absence of percutaneous abutment

5. No periodic maintenance



PROSTHESIS 
CHARACTERISTICS

Concave and perforated base 
To accomodate the metacarpal head and 
growth factors

Radial holes for tendon transposition

Microstructures surface to promote
osseointegration. 

RESULTS:

 PATIENT 
SATISFACTI
ON



PROSTHESIS 
CHARACTERISTICS

Concave and perforated base 
To accomodate the metacarpal head and 
growth factors

Radial holes for tendon transposition

Microstructures surface to promote
osseointegration. 

 FUNCTIONA
L 
RECOVERY













PROSTHESIS 
CHARACTERISTICS

Concave and perforated base 
To accomodate the metacarpal head and 
growth factors

Radial holes for tendon transposition

Microstructures surface to promote
osseointegration. 

OPEN QUESTIONS:

LONGER FOLLOW UP

AESTHETIC APPEARANCE

SKIN SENSITIVITY 



PROSTHESIS 
CHARACTERISTICS

Concave and perforated base 
To accomodate the metacarpal head and 
growth factors

Radial holes for tendon transposition

Microstructures surface to promote
osseointegration. 

Analysis at the interface
under cyclic stress. 

Structural optimization
and new design for the 
fixation plates. 

Tendon transposition to 
provide ability to achieve
thumb opposition.

REPLICABILITY

FUTURE PROSPECTS
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FUTURE
PROSPECTS
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