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IMPORTANT NOTES

Intramedullary nails are intended to aid fracture healing and not to replace normal
skeletal structures. Appropriate selection of implant size, length, and interlocking
is essential for successful fracture treatment. As with all fracture fixation devices,
healing is not guaranteed and outcomes vary by patient. Weight bearing on bones
that have failed to heal or have partially or improperly healed can produce stresses
in metallic implants that may lead to fatigue failure or breakage of the implant.
Follow-up care and consultation with the patient are essential for safe and effective
use. Metallic surgical implants are never to be reused (single use).

SYSTEM DESCRIPTION

The Vertex Hip Fracture Nailing System consists of nails of various lengths and
diameters with distal and proximal holes to accept self-tapping locking screws. Refer
to the appropriate surgical technique guide for a full list of sizes. The proximal end
of every nail contains a pre-assembled set screw. The nail is designed to accept

a proximal threaded end cap, which may be chosen from a range of available
extension lengths. The nails, set screws, screws, and end caps are all manufactured
from titanium alloy (Ti-6Al-4V ELI) in conformance with ASTM and/or ISO standards.

UNITED STATES INDICATIONS

The Vertex Nailing System is intended for temporary fixation and stabilization of

stable and unstable fractures of the proximal femur. The Vertex Nail is indicated for

use in adult patients for treatment of:

*  Pertrochanteric fractures;

* Intertrochanteric fractures;

¢ High subtrochanteric fractures

* Combinations of the above fractures, including non-union, malunion and tumor
resections.
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e Long Nail system is additionally indicated for use in adult patients for treatment

of:

*  Pertrochanteric fractures associated with shaft fractures;

*  Pathologic fractures in osteoporotic bone (including prophylactic use) of the
trochanteric and diaphyseal areas;

* Impending pathological fractures;

*  Long subtrochanteric fractures;

* Ipsilateral femoral fractures;

*  Proximal or distal non-unions, malunions, revision procedures and tumor

resections.

CONTRAINDICATIONS

Surgeons are expected to exercise sound judgement in the selection of patients who

may be suitable for intramedullary nailing. Possible contraindications for the use of

this device may include:

* Active or previous infection;

*  Conditions which tend to retard healing such as blood supply limitations;

* Insufficient quantity or quality of bone to permit stabilization of the fracture
complex;

* Conditions that restrict the patient’s ability or willingness to follow
postoperative instructions during the healing process;

*  Foreign body sensitivity;

* Cases where the implant(s) would cross open epiphyseal plates in skeletally
immature patients.

'WARNINGS

Patient Selection and Information

* The general principles of patient selection and sound surgical judgment apply to
the intramedullary nailing procedure.

¢ Successful fracture management requires that the patient be willing and able
to adhere to the follow-up care guidelines prescribed by the surgeon. Prior to
surgery, patients should be informed of the general surgical risks and possible
adverse effects associated with intramedullary fixation and the expectations for
follow-up examination and care.

*  Smoking increases the risk of delayed healing and nonunion. Patients should
be informed of the risks associated with tobacco use and nicotine consumption
in any form.

¢ Nutritional insufficiency may increase the risk of delayed healing and nonunion.
Patients should be counselled on the importance of a balanced and nutritious
diet.

* Patients who are senile, mentally ill, intellectually disabled, or who have
uncontrolled alcoholism or substance abuse are at higher risk for non-
compliance with postoperative care instructions. These patients may ignore,
forget, or misunderstand activity restrictions or smoking and dietary guidelines
and should be treated with judicious caution and a proactive management
strategy involving all caregivers.

Preoperative Planning

* Anadequate inventory of implant sizes, including nails, screws, and endcaps
should be available at the time of surgery.

e The Vertex Nail is implanted with the appropriate instrumentation kit
(as detailed in the Surgical Technique Guide), additional general surgical
instruments, a power tool system, and a surgical suite with image intensifier are
required to complete the surgical procedure.

e Test for and rule out metal allergies and sensitivities preoperatively.

o Carefully consider the location of the fracture relative to the positions of the
proximal and distal locking holes in the nail. Do not leave empty fixation holes at
or within the fracture line as this may increase the risk of bending or breakage
of the implant.

*  When selecting an appropriate implant size for the patient, consider the fatigue
life of the implant. Fatigue failure results from cyclic loading of metals over a
period of time. The fatigue life (i.e. number of loading cycles before failure) is
determined by the size of the nail and screws used and the loads applied by
the patient according to body mass and activity level. Under equivalent loading
conditions, larger nails have a longer fatigue life than smaller nails. Whenever
possible, use larger nail to maximize the fatigue life of the implant system.

* Intramedullary reaming reduces the driving force required to insert the nail and
the risk of damage to the implant and the bone during nail insertion. Consider
reaming 0.5-mm to 1.5-mm larger than the nail diameter chosen for the patient.

Intraoperative Precautions

*  Surgeons are expected to have a thorough understanding of the operative
procedure, instrumentation kit, and complete implant system before
undertaking any procedure.

* A purpose-built implant instrument kit has been supplied for use with this
intramedullary nail only. The instruments are specially-designed to ensure
accurate alignment of the implant components and targeted proximal drilling
and screw insertion. Do not modify or supplement the instrument kit with
components from any other implant system. Improper use of instrumentation
may result in incorrect sizing, inaccurate drilling, operative delay, implant

damage or loss of designed functionality, excessive wear, and/or premature
device failure.

*  Astable construct should be achieved and verified under image intensification.

*  Remove all packaging materials and instrument components prior to closing
the surgical site.

* In certain cases, a bone graft may be appropriate.

Postoperative Precautions

* Intramedullary nails are not intended to support significant weight bearing
in the absence of bony union for an extended period of time. As with any
fixation device, excessive cyclic loading of the metallic components causes
repetitive stresses, which can lead to component fatigue fracture (i.e. breakage
of screws or nail). For this reason, clear communication of appropriate early
weight-bearing guidelines to the patient is critically important. Patients must be
admonished that the implant system is not a replacement for normal healthy
bone and that weight bearing must be limited until union can be confirmed by
radiographic and clinical examination.

*  Overweight and obese patients and patients who are non-compliant with regard
to early weight-bearing guidelines must be advised of the risk of implant fatigue
failure and be offered auxiliary support (e.g. external supports, braces, walking
aids, etc.).

*  Patient stature and the size and shape of the fractured bone may limit the size
and strength of the implant used. Surgeons must exercise sound judgement in
proscribing postoperative care and weight-bearing guidelines for all patients
and especially those who require smaller-diameter nails and screws.

* Patients who are pre-disposed for healing complications or who experience
a delayed union or nonunion should be cautioned against excessive weight-
bearing and advised of their increased risk of implant failure due to the absence
of bony support.

* Additional weight-bearing restrictions may be appropriate for patients with a
fracture line occurring within 5 cm of a screw hole because this scenario may
place greater stress on the nail at the location of the hole and increase the risk
of implant fatigue failure.

*  Patients should receive periodic clinical and radiographic evaluations for at
least the first six months post-fixation. Monitor patients for evidence of implant
migration, loosening, bending, or breakage. If any of these conditions arise,
especially in cases of delayed or nonunion, implant damage may worsen, so
consider additional activity restrictions or early revision.

*  Difficult fractures may take 8-12 months to heal. Patients who experience a
delayed union are at increased risk for implant fatigue failure, especially when
smaller diameter nails are used. For high-risk patients who require a small-
diameter nail, consider one or more of the following adjunctive treatments:
fracture-site grafting at the time of surgery, or prophylactic exchange nailing
for a larger-diameter nail at 3-4 months if there is no radiographic evidence
of union.

*  After complete union has been achieved, the presence of the implant may
cause stress shielding, which may increase the risk of re-fracture in an active
patient. The surgeon should weigh the risks versus benefits when deciding
whether to remove the implant after healing is complete, especially in elderly
or debilitated patients.

* Ifimplant removal is indicated, provide the patient with appropriate

ive mar idelines to reduce the risk of re-fracture after
implant removal. Counsel the patient that this re-fracture is most likely soon
after explantation, when voids left in the bone after implant removal have not
filled in completely.

*  After removal, label all implant components as a potential biohazards. Reuse
of devices labelled for single-use may result in product contamination and
patient infection.

Other ical and ical C

* Surgeons are expected to understand the medical, surgical, mechanical, and
metallurgical properties, features, and limitations of the implant system.

* In addition to the risk of fatigue failure under excessive loading conditions,
implants may fail if improperly handled pre- or intraoperatively. Do not bend,
notch, scratch, cut, or otherwise modify nails or screws. Improper handling or
modification may increase the risk of implant breakage.

* Do not apply continual torque when the bone screw head is seated on the
cortex, verify correct placement under image intensification.

* Implanted metals and metal alloys are subject to corrosion due to constantly-
changing in vivo conditions that may expose the implant to salts, acids, and
alkalis.

*  The surfaces of this implant system have been treated by anodisation to reduce
their corrosion potential. Scratching, filing, notching, abrading, or otherwise
removing or disturbing the surface coating may increase the risk of corrosion
and must be avoided.

*  Dissimilar metals and metal alloys in contact with each other are at increased
risk of corrosion. All components of this nailing system are made from the
same metal alloy and should never be combined with elements from another
nailing system.

* All components of the implant system are single-use only. Never reuse any
component of the implant system, even if it was implanted only momentarily
and has been subsequently sterilized. A previously used implant may appear
to be ur but stresses during the first implantation and
explantation may have caused damage that could reduce the service life of the
implant, change the functional performance of the device, and/or cause harm
if used again.

POSSIBLE ADVERSE EFFECTS

*  Nonunion or delayed union.

*  Malunion with loss of anatomic alignment.

e Limb shortening due to compression of the fracture or bone resorption.

* Loosening or migration of the implant, including loss of fixation due to
osteoporosis.

* Bending or breakage of the implant.

e Scar formation and/or soft tissue injury.

* Nerve damage due to surgical or pre-existing trauma.

*  Pain, discomfort, or abnormal sensation due to the presence of the implant.

*  Metal sensitivity or allergic reaction to a foreign body.

* Decrease in bone density due to stress shielding.

*  Necrosis of bone.

*  Postoperative bone fracture and/or pain.

* Inadequate healing.

* Early or late infections, both deep and superficial.

*  Screw cutout of the femoral head (usually associated with osteoporotic bone).

MRI SAFETY INFORMATION

The Vertex Nailing System has not been evaluated for safety in the MR environment.
It has not been tested for heating or unwanted movement in the MR environment.
The safety of the Vertex Nailing System in the MR environment is unknown.
Performing an MR exam on a person who has this medical device may result in
injury or device malfunction.

STERILITY

OrthoXel Intramedullary Nail implants are provided sterile and clearly marked
“Sterilized using irradiation” on the packaging. These implants have been sterilized
using a minimum dosage of 2.5 megaRad (25 kGy) of gamma radiation. Where
specified, do not use implants after expiration date.

PACKAGING
Store packaging in a cool dry location away from direct sunlight. If sterile packaging
is damaged do not use implant.

CAUTION
Federal law (USA) restricts this device to sale by or on the order of a physician.

DISPOSAL

Any OrthoXel implant (including explants) that has been by blood,
tissue, and/or bodily fluids/matter should never be used again and should be
handled according to hospital protocol. Devices must be disposed of as a healthcare
medical device in accordance with hospital procedures.

COMBINATION OF MEDICAL DEVICES
OrthoXel has not tested compatibility with devices provided by other manufacturers
and assumes no liability in such instances.

ADDITIONAL USER MANUALS
The following are additional instructions for use or guides associated with the
Vertex Nailing System that are provided to users:

. CK-DHF1-IFU-002 Apex Nailing System Instrumentation IFU

. CK-DHF2-IFU-007 OrthoXel Sterile Instruments Instructions for Use

. CK-DHF2-IFU-009 OrthoXel Locking Screws and Bolts Instructions for Use
. CK-DHF3-IFU-014 Vertex HFN System Surgical Technique Guide

. CK-DHF3-IFU-017 Vertex Nailing System Instrumentation IFU

Contact an OrthoXel Sales Representative if you are unable to access any of the
above.

MATERIAL EXPOSURE

The percent composition of elements in the implantable materials (maximum
values) to which the patient is exposed: Titanium alloy according to 1SO
5832-3/ASTM F136: | Al: 6.75 | V: 4.5 | Fe: 0.3 | 0:0.2 | C: 0.08 | N: 0.05 | H:
0.015 | Ti: Balance.

INFORMATION

Comments regarding this device can be directed to Attn: Regulatory Dept.,
OrthoXel, Cube House, Model Farm Road, Cork, T12 H966, Ireland, Tel: + 353 21
2429 500

All trademarks herein are the property of OrthoXel or its subsidiaries unless
otherwise indicated.
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