
Performance of Eba One - Standard and Long nail
Background

Global prevalence of osteoporosis and fragility fractures is 
increasing due to the aging population. Proximal femoral fractures 
are among the most common orthopedic conditions in elderly 
that significantly cause health deterioration and mortality. [1]

Nowadays, intramedullary nail is the gold standard of treatment 
for lateral proximal femur fractures. [2]

This study aimed at verifying that the Eba One nail has sufficient 
mechanical properties, such as fatigue bending strength and 
static torsional stiffness, in order to avoid implant breakage. [3]

All the test have been conducted following the ASTM F1264 which 
is «Test Method for Intramedullary Fixation devices». [4]

Material

•	 ø 10/11 mm Standard Nail [Citieffe, Eba One]
•	 ø 10/11 mm Long Nail [Citieffe, Eba One]
•	 ø 10/11 mm Trochanteric Nail 180 [Stryker, Gamma3™]
•	 ø 10/11 mm Long nail R1.5 [Stryker, Gamma3™]

Method

•	 ASTM F1264 Annex A1 - Static Four-Point Bend Test Method
•	 ASTM F1264 Annex A2 - Static Torsion Test Method
•	 ASTM F1264 Annex A3 - Bending Fatigue Test Method
•	 Loading conditions: 1 million cycles representing a 1-year 

healing period.
•	 Sample size n = 3

Results

•	 ASTM F1264 Annex A2 - Static Torsion Test Method

•	 ASTM F1264 Annex A1 - Static Four-Point Bend Test Method

Conclusions
 
•	 Following the ASTM F1264 Annex A2: the ø 11 mm Eba One 

STD nail showed increased Torsional Stiffness compared 
to the competition.

•	 Following the ASTM F1264 Annexes A1 and A3: the ø 10-11 mm 
Eba One Long showed increased Bending Structural 
Stiffness compared to the competition. 
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Performance of Eba One - Lag screw
Background

Global prevalence of osteoporosis and fragility fractures is 
increasing due to the aging population. Proximal femoral fractures 
are among the most common orthopedic conditions in elderly 
that significantly cause health deterioration and mortality.[1]

Nowadays, intramedullary nail is the gold standard of treatment 
for lateral proximal femur fractures. [2]

One of the most dangerous post-operative complications that 
can occur when treating fractures with this method is the medial 
migration of the lag screw. [3,4,5,6]

This study aims at investigating the stability and safety of the Eba 
One lag screw compared to the one of a competition nailing system.

The test have been conducted following the ASTM F453, ASTM 
F1839, and the Medial Migration Set Screw Failure Test. [7]

Material

•	 Lag Screw [Citieffe, Eba One] 
•	 Lag Screw [Stryker, Gamma3™]         

Method

•	 ASTM F543 Annex A2 - Test Method for Driving Torque of 
Medical Bone Screws;

•	 ASTM F543 Annex A3 - Test Method for Determining the Axial 
Pullout Load of Medical Bone Screws;

•	 ASTM F1839 – Specification for uniform material test block: 
15PCF foam density to reproduce head femoral bone [8];

•	 Medial Migration: Set Screw Failure Test;
•	 Sample size n = 3.

Results

•	 ASTM F543 Annex A2 – Insertion Driving Torque of Medical 
Bone Screws

•	 ASTM F543 Annex A3 - Axial Pullout Load of Medical Bone 
Screws

•	 Medial Migration Set Screw Failure Test

Conclusions
•	 ASTM F543 Annex A2: the Eba One lag screw showed a 

decreased Insertion Driving Torque compared to the 
competitor* showing less overheating and less possibility 
of bone necrosis. (* Significantly different: p-value < 0,05)

•	 Following the ASTM F543 Annex A3:
       �- The Eba One Lag screw showed equal Axial Pull Out 

Load compared to the competitor*. (* Not Significantly 
different: p-value > 0,05)

       �-The Eba One Lag screw showed an increased Strain Energy 
[9] compared to the competitor** showing an increased 
staibility of the implant given by the characteristics of the 
lag screw. (** Significantly different: p-value < 0,05)

•	 Following the Medial Migration Set Screw Failure test: the 
load required to break the Eba One set screw is bigger 
compared to the one required to break the set screw of 
the competitor* reflecting a lower risk of the lag screw 
medial migration into the pelvis. (* Significantly different: 
p-value < 0,05)
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Performance of Eba One - Cortical Screws
Background

Global prevalence of osteoporosis and fragility fractures is 
increasing due to the aging population. Proximal femoral fractures 
are among the most common orthopedic conditions in elderly 
that significantly cause health deterioration and mortality. [1]

Nowadays, intramedullary nail is the gold standard of treatment 
for lateral proximal femur fractures. [2]

This study investigates the fatigue strength, torsional properties 
and the axial pull out load of ø 5.2 mm Eba One cortical screw 
compared to the one of a competition nailing system.

All the test have been conducted following the ASTM F453 which is 
«Test Methods for Metallic Medical Bone Screws». [3]

Material

•	 ø 5.2 mm Cortical Screw [Citieffe, Eba One] 
•	 ø 5 mm Cortical Screw [Stryker, Gamma3™]

Method

•	 ASTM F543 Annex A1 - Test Method for Determining the 
Torsional Properties of Metallic Bone Screws;

•	 ASTM F1264 Annex A4 - Test Method for Bending Fatigue of 
IMFD Locking Screws;

•	 ASTM F543 Annex A3 - Test Method for Determining the Axial 
Pullout Load of Medical Bone Screws;

•	 Sample size n = 5.

Results
•	 ASTM F543 Annex A1 - Static Torsion Test Method

•	 ASTM F543 Annex A3 - Axial Pullout Test Meth

•	 ASTM F1264 Annex A4 - Test Method for Bending Fatigue of 
IMFD Locking Screws

Conclusions
•	 Following the ASTM F541 Annex A1: the Eba One cortical 

screw has an increased Torque Yield compared to 
competition.

•	 Following the ASTM F1264 Annex A4: the Eba One cortical 
screw showed an increased Yield Moment compared to 
competition.

•	 Following the ASTM F543 Annex A3: the Eba One cortical 
screw has an increased Axial Pull Out Load compared to 
competition. 
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