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ABOUT ORTHOXEL
OrthoXel is an orthopedic trauma device company dedicated 
to advancing the future of fracture fixation with our orthopedic 
trauma portfolio. We aim to improve patient outcomes and 
transform trauma healthcare driven by insights from surgeons 
and committed to enhancing patient recovery. 

The Vertex Hip Fracture Nailing System (Vertex HFN) is a novel 
intramedullary nailing system specifically designed to solve the 
key issues associated with the treatment of hip fractures. Using 
precision fixation with diverging screws and fluted nail stem, it is 
engineered to increase bone engagement for earlier mobilization 
with less pain. 

The device is U.S. FDA 510(k)cleared.
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INTRODUCTION
Cephalomedullary nail systems have evolved significantly over the past two decades in an effort to 
improve fixation stability in proximal femur fractures1-4. Traditional one-screw systems, such as the 
Stryker Gamma3®, rely on a single large-diameter lag screws to resist axial and rotational forces. 
This design has seen various modifications, including the introduction of blade-type implants like 
the DePuy Synthes TFNA® helical blade, which use a press-fit mechanism intended to enhance 
rotational resistance. 

More recent innovations introduced a second parallel screw to further improve rotational control. 
These dual-screw constructs seek to redistribute and resist rotational forces more effectively and 
increase engagement with the cancellous bone of the femoral head.

Building upon these design principles, the OrthoXel Vertex Hip Fracture Nail (Vertex HFN) introduces 
a novel approach by incorporating a second screw angled 10° relative to the lag screw. This design 
aims to maximize rotational resistance through improved biomechanical fixation. 

This white paper presents a comparative evaluation of the rotational stability provided by the dual-
screw Vertex HFN relative to traditional single-screw and blade-type cephalomedullary fixation 
constructs. Through biomechanical testing under relevant loading conditions, the study examines 
each construct’s resistance to rotation simulating a clinical scenario that may occur at the femoral 
head. This resistance is an essential factor in maintaining fracture alignment, promoting osseous 
healing, and minimizing the risk of fixation failure in proximal femoral fractures, particularly in cases 
with high susceptibility to develop rotational malalignment.

KEY TAKEAWAYS
	� Over the past two decades, implant designs have progressed from single-screw and blade-type 

constructs to dual-screw systems, each iteration aiming to improve rotational control and 
fixation stability in proximal femur fractures1.

	 �Vertex HFN provides enhanced torsional stability compared to Gamma3® and TFNA®, offering 
superior resistance to rotational forces in femoral head fixation.

	 �Dual-screw diverging design increases the force required to rotate around the axis, improving 
resistance to femoral head torsion over traditional single-screw and blade-based constructs.

	 �In challenging fracture patterns, Vertex HFN’s increased construct stability may translate 
clinically into reduced risk of cutout and malalignment.
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This study compared three implant systems:

•	 OrthoXel Vertex HFN: Construct with dual diverging screws (n = 6).

•	 Stryker Gamma3®: market-leading hip fracture nail with a single lag screw (n=6)

•	 Depuy Synthes TFNA®: market-leading hip fracture nail with a helical blade construct (n = 6)

MATERIALS & METHODS

The comparative devices were selected as leading market examples that represent different fixation 
technologies influencing femoral head stability. Together, they encompass the primary design 
approaches: single-screw, single-blade, and dual-screw construct.

This torsional test procedure involved placing cephalic lag screws to simulate an unconstrained 
femoral neck fracture, a common fracture type that is challenging to maintain in reduction. 

As no standardized method for this type of testing currently exists, the protocol was informed by 
methodologies described in the published literature. Specifically, the approach was based on prior 
investigations into rotational stability and fixation mechanics, including studies on rotational control 
designs5, comparative fixation performance in simulated fractures3, femoral neck locking plate 
configurations6, and biomechanical comparisons of screw versus blade constructs4.

Gamma3® TFNA®Vertex HFN 
(Superior)

Figure 1: Femoral Head Fixation Configurations of the Tested Implants
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To evaluate rotational resistance, lag screw constructs were inserted into pre-drilled cellular rigid 
polyurethane foam blocks with a nominal density of 10 pounds per cubic foot (PCF) (Sawbones, 
Vashon, Washington). This material has mechanical properties comparable to human cancellous 
bone7 and is recommended for fixation testing of orthopedic implants as per ASTM F1839-08 
standards. This foam material was chosen to represent bone, which may be typically found in 
fractures of this type5.

All lag screw constructs were inserted into the predrilled polyurethane foam blocks at a standardised 
depth. Constructs were positioned in accordance with each system’s surgical technique guide. 

Static mechanical testing was performed using a Model SHT-100Nm-09 test station (EndoLab GmbH, 
Niederhaching, Germany) equipped with a Model DR-2112 torque sensor (Lorenz Messtechnik GmbH, 
Alfdorf, Germany), which has a maximum range of ±20 Nm. 

The foam block with the pre-placed sample was clamped to the biomedical tester cross-table and the 
proximal screw end held in a chuck. The fixture incorporated a cross-table to allow for unconstrained 
loading, while the Z-axis height was locked to prevent vertical displacement during rotation.

Each construct was subjected to a clockwise torsional loading program at a feed rate of 1° per minute, 
until a total angular displacement of 15° was reached. The implant groups each completed a total of 
six tests. Each implant sample was tested twice, with the foam block replaced after each test. The 
maximum torque values were calculated from the displacement curves generated during testing. 

Statistical analysis was performed in SPSS v31 (IBM Corp., Armonk, NY). Data is presented as mean 
± standard deviation.

Figure 2: Representative Testing Setup - Left to Right: Vertex HFN, Gamma3® & TFNA®
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Maximum torque, Tmax [N-m] was measured at the end of the prescribed 15° rotation. Maximum 
torque was normally distributed in all implant groups, as assessed by Shapiro-Wilk’s test (all p > 
0.05).

Maximum torque was highest for Vertex HFN (7.88 ± 0.22 N-m), followed by TFNA® helical blade 
(2.78 ± 0.086 N-m), and finally Gamma3® (1.50 ± 0.048 N-m). A one-way ANOVA was performed 
to compare maximum torque between the three implant types. Homogeneity of variances was 
violated, as assessed by Levene’s test of equality of variances (p = 0.033). Therefore, Welch’s robust 
test of equality of means was used. Maximum torque was significantly different between implant 
groups, Welch’s F (2, 8.345) = 2444, p < .001.

RESULTS
Maximum Torque

Figure 3: Maximum Torque

Games-Howell post-hoc testing was performed due to the violation of homogeneity of variances. 
Maximum torque was significantly higher in the Vertex HFN group compared to Gamma3® (mean 
difference 6.38 N-m, 95% confidence interval [CI] 6.09 to 6.68, p < 0.001) and TFNA® helical blade 
(mean difference 5.09 N-m, 95% CI 4.79 to 5.39, p < 0.001). Maximum torque was significantly higher 
in TFNA® helical blade compared to Gamma3® (mean difference 1.29 N-m, 95% CI 1.18 to 1.41, p < 
0.001).
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Vertex HFN provides enhanced torsional stability compared to Gamma3® and TFNA® helical 
blade, offering superior resistance to rotational forces in femoral head fixation.

The markedly lower torque resistance observed in Gamma3® and TFNA® helical blades underscores 
the limitations of traditional single-screw and blade-based fixation strategies in resisting rotational 
forces. These findings support the biomechanical rationale for diverging dual-screw fixation, which 
enhances resistance against femoral head torsion.

The improved rotational performance of the Vertex HFN highlights the design’s ability to maintain 
reduction. Compared to the Gamma3®, it exhibited 10° less rotation at a comparable maximum load. 

This Vertex HFN construct may translate clinically into reduced risk of cutout and malalignment, 
and improved construct stability, particularly in challenging fracture patterns where rotational forces 
are pronounced. These results further validate the Vertex HFN as a robust fixation option, offering 
surgeons a superior solution for enhancing stability and optimizing healing outcomes.

DISCUSSION & CONCLUSIONS
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The Vertex Hip Fracture Nailing System is not CE Marked and 
not available for sale in the European Union at this time.

TFNA® is a registered trademark of DePuy Synthes, a Johnson 
& Johnson company.

Gamma3® is a registered trademark of Stryker Corporation.
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