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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
Hip fractures, particularly intertrochanteric fractures in the elderly population, represent a major 
source of morbidity and mortality1. Surgical management of these injuries requires reliable 
fixation methods to restore mobility and minimize complications. Conventional single-screw 
cephalomedullary nails achieve fixation within the femoral head using a single lag screw that extends 
through the proximal end of the intramedullary nail. A well-documented complication associated 
with this fixation method is cutout— a failure mode characterized by the loss of screw fixation in 
the femoral head, resulting in collapse of the femoral neck-shaft angle and eventual extrusion of 
the screw tip from the bone2. Cutout is the most common mechanical complication in hip fracture 
nailing, with a reported occurrence rate of 6%3. 

Cutout typically arises when the mechanical integrity of the fixation is compromised, often due to 
factors such as poor bone quality, suboptimal screw positioning, inadequate rotational stability, 
excessive tip-apex distance (TAD), unstable fracture patterns, or insufficient fracture reduction4. While 
patient-related and injury risk factors for cutout cannot be controlled, the design of the implant 
influences how the construct distributes mechanical load across the hip and plays a critical role in 
mitigating this complication.

The Vertex Hip Fracture Nailing System (Vertex HFN) introduces a novel fixation strategy that employs 
two points of fixation within the femoral head: a lag screw and diverging screw, oriented at a 10° angle 
relative to each other. This configuration contrasts with traditional systems, which typically utilize 
a single-screw or two parallel screws. The diverging screw design of the Vertex HFN is designed to 
enhance resistance to cutout by improving both the mechanical fixation and the rotational stability 
of the construct.

The objective of this study was to examine the mechanical stability of the Vertex HFN design 
compared to conventional cephalomedullary nailing systems, with a focus on the potential for 
cutout-related complications.

KEY TAKEAWAYS
	 �Cutout is a significant complication in the surgical fixation of intertrochanteric hip fractures, 

particularly in the elderly where loss of screw stability can compromise healing.

	 �Vertex HFN uses a novel dual-screw configuration with diverging fixation to enhance 
mechanical stability and reduce the risk of cutout compared to traditional single or parallel-
screw designs.

	� Mechanical testing showed that all Vertex HFN configurations statistically significantly 
outperformed leading competitor products, Zimmer Biomet AFFIXUS® and Stryker Gamma3®, 
with the Superior orientation achieving highest resistance to displacement (cycle count & load).
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This study compared three implant systems:

•	 OrthoXel Vertex HFN: Featuring three different femoral head fixation configurations: diverging 
superior (n=6), diverging inferior (n=12), and single-screw (n = 6).

•	 Stryker Gamma3® and Zimmer Biomet AFFIXUS®: market-leading hip fracture nails with a 
single lag screw (n = 6 & n=12).

MATERIALS & METHODS

To evaluate cutout resistance, lag screw constructs were inserted into pre-drilled cellular rigid 
polyurethane foam blocks with a nominal density of 12.5 pounds per cubic foot (PCF) (Sawbones, 
Vashon, Washington). This material has mechanical properties comparable to human cancellous 
bone and is recommended for fixation testing of orthopedic implants as per ASTM F1839-08 
standards. This foam material was chosen to represent osteoporotic bone, which would be typically 
found in fractures of this type5.

Gamma3® AFFIXUS®

Vertex HFN 
(1-Screw)

Vertex HFN 
(Inferior)

Vertex HFN 
(Superior)

Figure 1: Femoral Head Fixation Configurations of the Tested Implants
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Each foam block was housed in a custom-designed aluminium shell to provide structural support 
during testing. Screw holes were pre-drilled according to the recommended surgical technique for 
each implant system.  A consistent depth of 40 mm was used for all screw holes yielding a consistent 
TAD between systems6. Care was taken to ensure central screw placement within the foam block. 
The lower block fixture that the samples were mounted in was clamped securely to the test frame 
to maintain alignment and prevent displacement during loading. 

In all systems, the lag screw axis was positioned at a 130° angle relative to the vertical plane, 
representing a caput-collum-diaphyseal (CCD) angle of 130°, consistent with typical femoral neck 
anatomy. 

Dynamic mechanical testing was performed using the following equipment:

•	 Load cell, Tovey Engineering Inc., Model FRS10M-12.5kN-B168 (Tovey Engineering Inc.; Goleta, 
CA, USA) 

•	 Load cell, Burster, Model 85041-10 (Burster; Gernsbach, Germany), maximum range 10 kN, 
calibrated range 0.3–7.9 kN, last calibration 22-Dec-2022, calibration interval 1 yr.

•	 Displacement transducer, Trans-Tek, Model 0218-0001 (Trans-Tek Inc.; Ellington, CT, USA) 

Testing was conducted using a sinusoidal staircase loading protocol at a frequency of 5 Hz. The load 
was applied to the aluminium housing via an axial bearing and a steel plate, beginning at 400 N 
and increasing incrementally by 10 N every 100 cycles. Testing continued until a total displacement 
of 4 mm was reached, which was defined as the failure endpoint of the test. Number of cycles to 
failure (Nf) and failure force (F) were recorded for each test.

Statistical analysis was performed in SPSS v29 (IBM Corp., Armonk, NY). Data is presented as mean 
± standard deviation. Differences between implant groups were assessed using one-way analysis 
of variance (ANOVA) with Bonferroni post-hoc testing.

Figure 2: Testing Setup Example Showing the Vertex HFN Superior



6 

WHITE PAPER Vertex Hip Fracture Nailing System
Improving Cutout Resistance Through Precision Fixation: 

The Role of Vertex HFN’s Diverging Dual-Screw Fixation

All three Vertex HFN screw configurations survived significantly more cycles to failure than the 
Gamma3® and AFFIXUS® groups (Figure 3). The Vertex HFN configuration with the superior 
orientation of the diverging screw had the highest cycles to failure of any group tested (17,837 ± 
677). Vertex HFN Superior was not significantly different from Vertex HFN Inferior (16,676 ± 905; 
p = 0.060) but was significantly different from Vertex 1-Screw (16,204 ± 713; p = 0.011). Gamma3® 
averaged 13,388 ± 858 cycles to failure and AFFIXUS® averaged 12,299 ± 736 cycles. Gamma3® and 
AFFIXUS® were not significantly different from each other in terms of cycles to failure and both 
had significantly shorter cycle lives than all Vertex HFN configurations tested (all p < 0.001).

RESULTS
Cycles

Figure 3: Number of Cycles to Failure
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All three Vertex HFN screw configurations also sustained significantly higher forces at failure 
under cyclic testing compared to the Gamma3® and AFFIXUS® groups (Figure 4). Vertex HFN 
Superior had the highest failure force of any group tested (2177 ± 67.1 N). Vertex HFN Superior was 
not significantly different from Vertex HFN Inferior (2062 ± 90.5 N; p = 0.053) but was significantly 
different from Vertex HFN 1-Screw (1996 ± 46.6 N; p < 0.001). Gamma3® had an average failure force 
of 1733 ± 84.3 N, which was not significantly different from AFFIXUS® (1623 ± 74.6 N; p = 0.071). The 
force at failure was significantly lower for Gamma3® and AFFIXUS® compared to all Vertex HFN 
configurations tested (all p < 0.001). 

Load

Figure 4: Force at Failure Under Cycle Testing
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Under simulated cutout testing, all Vertex HFN configurations exhibited greater performance (more 
cycles to failure and higher failure loads) compared to the Gamma3® and AFFIXUS® systems. The 
Vertex HFN configuration with the superior diverging screw had the best performance overall, but all 
three Vertex HFN configurations (including the single lag screw option) were statistically significantly 
superior compared to Gamma3® and AFFIXUS®. 

Overall, Vertex HFN configurations demonstrated significantly improved performance in both cyclic 
durability and load tolerance compared to the competitor devices. This validates the mechanical 
advantages of the Vertex HFN, most significantly the dual-screw design. Testing also revealed that 
the single-screw Vertex HFN configuration had superior cutout resistance compared to the single-
screw Gamma3® and AFFIXUS®. This added stability with a single lag screw could be attributed to 
a larger lag screw diameter and more secure thread profile.

Dual-screw Vertex HFN devices outperformed single-screw designs overall, but even the 
1-Screw Vertex HFN showed superior cutout resistance compared to Gamma3® and AFFIXUS®.

This enhanced performance may translate into greater implant longevity, a reduced risk of cutout, 
and improved clinical outcomes for patients, particularly those with compromised bone quality, 
while providing surgeons with a more reliable and effective fixation solution.

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.

AFFIXUS® is a registered trademark of Zimmer Biomet.

Gamma3® is a registered trademark of Stryker Corporation.
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