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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.



Implatology techniques for 
ortopedic prosthesis

• Dental industry: Branemark
technique (1969)

• Limited experience with
osseointegration prosthesis
in hand surgery



DIANCEHT 
(Messico)

OPRA  
(Svezia)

ARMDYNAMICS 
(California)

DIANCEHT OPRA ARMDYNAMICS

MINIMUM COST 
OF SILICONE 
PROSTHESIS

>700 $ >500 £ -

MINIMUM COST 
OF TITANIUM 

IMPLANT

>2000$ >>2000£ >>5000$

MINIMUM 
DELIVERY TIMES

90 DAYS 90 DAYS 90 DAYS



LIMITS

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

and uninstallation



THE TIRING BUREAUCRATIC PROCESS…

Biocompatibility

Authorization Bioetics

Biomaterials



OUR SOLUTION 
(not intended as

an aesthetic
prosthesis)

Leopoldo Caruso, MD
Monica Ciminello, Eng



CARUSO – CIMINELLO PROSTHESIS PROJECT

1. Three anchor plates around the metacarpal. 

2.Additive manifacturing

3.Fixing screws 2.0/2.3 mm.

4.Radial holes for tendon transposition.

5.Holes for growth factors

6.Compression screws for symmetrical stabilization

Material: 

• ASTM (American Society for Testing
and Materials) f136-13 standards

• Titanium alloy ti-6al-4v eli Grade 23
• High degree of biocompatibility
• Lightweight
• Corrosion resistant
• Highy resistent to fractures



METODOLOGY

BENDING STRESS 
(100N) 

TORSION STRESS
(30Nmm)

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.



TRAUMATIC LOSS OF THUMB

INDICATION FOR REPLANTATION: 
THUMB AT ANY LEVEL AND FOR ANY 

KIND OF LESION

HOW TO DEAL WITH SECONDARY THUMB
RECONSTRUCTION WHEN MICROSURGERY IS
CONTROINDICATED?



INDICATIONS
PROSTHESIS CARUSO-CIMINELLO

▪ BIOETHICS

▪ FORENSIC MEDICINE (INFORMED CONSENT)

▪ GAIT 

▪ MANUAL WORKER

▪ PARTIAL THUMB AMPUTATION

▪ PSYCHOLOGICAL ACCEPTANCE

▪ REFUSAL OF OTHER MICROSURGICAL RECONSTRUCTION 
(Morrison, Second toe-to-thumb…)

…EXTENSION OF INDICATION

HALF I METACARPAL BONE



CASE N.1

R.S. 49 yo, New year’s eve 2020

Firework with severe bilateral hand injury affecting all the 
fingersPrecarious social and financial situation (poor living condition, 
large family, unemployed)
Surgical management during COVID pandemic (March ‘20)



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



Flap dissection
The flap is fixed to the affected area with the implanted prosthe-
sis



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



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

Follow up a 
5 anni e mezzo













CASE N.2
MALE, 49 Y.O., ARTISAN

CAR ACCIDENT, JUNE 2021

POLYTRAUMA

RIGHT SHOULDER DISLOCATION AND THUMB AMPUTATION

JULY, 2021: DEBRIDEMENT AND SYNTHETIC SKIN REPLACEMENT. 

AUGUST, 2021: CARUSO-CIMINELLO PROSTHESIS IMPLANTATION AND MC 
GREGOR FLAP DRESSING. (DESAULT SHOULDER DRESSING)















CASE N.3 M.M. 55 YO, 1° FEMALE PATIENT

CAR ACCIDENT 

TEACHER







CASE N.4
G.A., 29 Y.O.

FIREWORK EXPLOSION ON 28 OF AUGUST ‘22

WORKER





CASE N.5
MALE, 45 Y.O., WORKER

ACCIDENT AT WORK WITH MACHINE (OCTOBER 2022)

















MALE, 31 Y.O.

ACCIDENT AT WORK WITH 
MACHINE 

CASE N. 8







CASE N.10 Female; 52 y.o.
Road accident in Egipt (both hands crushed by 
the overturned bus) 











CONCLUSION –prosthesis evolution

Weight reduction

Holes for Flap 
stabilization and 
friction reduction of 
the apical flap



CONCLUSION – Tecnical Evolution
• THE SCREWS NUMBER AND DIRECTION OPTIMIZATION IS PROVIDED. 

overcharged optimised

Outer  screw 
downward

Inner screw 
upward

Bending load for right thumb

• EXTENSION OF INDICATIONS

• MODIFIED RADIAL FOREARM FLAP 

• DEGREASING



FUNCTIONAL RECOVERY

































OPEN QUESTIONS:

LONGER FOLLOW UP

AESTHETIC APPEARANCE

SKIN SENSITIVITY



HAND PROSTHESIS SURGERY CLINIC





Thanks!
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