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Elbow Fracture Solutions

Acumed is a global leader
of innovative orthopaedic and
medical solutions.
We are dedicated to developing
products, service methods,
and approaches that improve
patient care.

Elbow Fracture Solutions
The Acumed Elbow Solutions feature innovative fracture
fixation devices ranging from the midshaft forearm to the
midshaft humerus. Our focus is to provide multiple fixation
options, providing a comprehensive line of products for injuries
in and around the elbow region.
The Acumed Elbow Plating System offers a comprehensive
selection of precontoured plates for the distal humerus,
olecranon and coronoid that utilizes a Hexalobe Screw System.
Designed in conjunction with Shawn W. O’Driscoll, Ph.D, M.D.,
the Anatomic Radial Head System provides anatomic implants
to replace the patient’s native radial head, while offering 250
head/stem combinations to accommodate different anatomies.
The Locking Radial Head Plate System and the Acutrak 2® Mini
and Micro instruments are included in the base of the tray as
well to present a solution for a wide variety of fractures.
In addition to a wide breadth of solutions for the elbow, Acumed
offers innovative solutions for diaphyseal forearm fractures: the
Anatomic Midshaft Forearm Plate System and the Forearm
Rod System.
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Our mission is to aid the afflicted
through the ingenuity of our minds,
the labor of our hands, and the
compassion of our hearts.
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About Acumed®
Acumed began as a family business in 1988 and evolved to become a market leader in developing innovative
orthopaedic and medical solutions to improve patient care around the world. Acumed strives to advance the art and
science of orthopaedics for the collective good and understands that innovation cannot come at the expense
of value. Acumed blends knowledge, ingenuity and skill to develop devices that solve real orthopaedic challenges
to benefit the patient, surgeon and hospital.
The company was founded as Accurate Machine and Design (Acumed) in an 1100-square-foot space in Butler,
New Jersey, with a single machinist as the first employee. Accurate Machine and Design started out engineering
prototypes for companies like Howmedica, Kirschner and Exactech®, in addition to designing test machines and
creating prototypes of hip stems, acetabular cups, and knee implants.
In 1991 the company relocated to Oregon as Acumed and launched the Oregon Fixation Screw. Intended for repair of
ACL ligaments in the knee, the Oregon Fixation Screw was the first line of arthroscopy screws created by Acumed.
The success of the product allowed Acumed to expand from the arthroscopy market into trauma. Acumed has
continued to research, design, and manufacture products to improve patient care while adding new product lines
each year, including Acutrak 2® Screws, Acu-Loc® 2, Clavicle Plating System, Elbow Plating System, and the Fibula
Rod System.
In 1999, The Marmon Group purchased Acumed. This allowed for investments in equipment and the purchase of
a new building for additional onsite design and manufacturing. In 2002, after five decades of leading The Marmon
Group as CEO, Robert Pritzker stepped down and created Colson Associates. This move allowed more time and
attention to be focused on Colson businesses, including Acumed.
Today, Acumed is a multi-award-winning company dedicated to delivering innovative and quality medical device
solutions. Committed to the highest standards of manufacturing, Acumed is proud to produce over 90% of our
implants in the U.S.A.
Throughout our history, Acumed has stayed true to our founders’ vision of addressing the challenges facing
orthopaedic surgeons and their patients. Acumed will continue to fulfill this vision by designing and developing
innovative products and instruments to meet even the most complex indications and demanding procedural needs.
Acumed is headquartered in Hillsboro, Oregon, with a global distribution network and offices worldwide.
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Dedicated to Excellence
From manufacturing to business practices to product innovation,
Acumed has an unwavering commitment to excellence. It is reflected
in the honors received from industry peers and in the performance of
our suite of surgical fixation solutions.

The AME Manufacturing Excellence Award
In 2011, Acumed received the AME Manufacturing Excellence
Award, an honor recognizing North American manufacturing sites
that have demonstrated operational excellence through continuous
improvement, best practices, creativity, and innovation. This award
supports AME’s vision, mission and values of inspiring commitment to
enterprise excellence through shared learning and access to
best practices.
The Association for Manufacturing Excellence is North America’s
premier organization for the exchange of knowledge in Organizational
Excellence through the implementation of techniques such as Lean
Tools, Leadership, Lean Product Development, Lean Supply Chain
and Lean Accounting.

The Frost & Sullivan Manufacturing Leadership 100
Operational Excellence Award
In 2013, Acumed received the Frost & Sullivan Manufacturing
Leadership 100 award for Operational Excellence, an honor
recognizing the top 100 global manufacturing companies who are
shaping the future through projects that deliver outstanding value,
innovation, and return on investment.
Frost & Sullivan Manufacturing Leadership 100 is the world’s first
member-driven leadership network with knowledge in manufacturing
leadership. It was created through a global community of executives
working within the manufacturing industry.

A Leader in Product Development and Innovation
Acumed began developing products for elbow fixation in 1999. Since
then, Acumed has grown to become one of the technology leaders in
options for operative treatment of displaced elbow fractures.1
Acumed will continue to devote resources to the development of
implants that aid in improving patient outcomes and advancing the
field of orthopaedic surgery.
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Industry Compliance
As a logo member of the Advanced Medical Technology Association
(AdvaMed), Acumed endorses the AdvaMed Code of Ethics.
Adherence to this Code ensures ethical interaction with healthcare
professionals. Acumed requires anti-corruption training for employees
interacting with healthcare professionals or government officials
(foreign or domestic). In addition, Acumed sales representatives in
the United States as well as international distribution partners must
complete anti-corruption training programs.
Acumed also supports the United Nations Global Compact and
Boston College Center for Corporate Citizenship organizations.

Transparency in Business Practice
In 2012, the company began preparing to track and report spending
in accordance with the Physician Payment Sunshine Act. In order to
become an Acumed partner, all distributors must go through a due
diligence analysis and a robust training and education program to
ensure they share Acumed’s values with respect to anti-corruption
and compliance. Acumed maintains ethical behaviors with respect to
compliance standards and laws.

GreenTeam

Green Initiatives
Acumed has formed a cross-functional group dedicated to preserving
the environment and educating Acumed employees on the benefits
of being “green”. The Green Team’s purpose statement is:
We empower Acumed and the global community through education,
encouragement, and execution of sustainable business practices.
By doing this, we engage our sphere of influence to deliver innovative
products that respect the community’s natural systems, support
ethical equity, and drive customer loyalty.
The Acumed vision includes being respectful stewards of our local
community and global environment, and a large part of this is our
commitment to “green” initiatives.
No Bottled Water Pledge
In 2012, the Green Team sponsored a "no bottled water" pledge
program to reduce the consumption of bottled water by Acumed.
To date, over 200 employees have pledged to avoid drinking bottled
water while on site or traveling domestically on behalf of Acumed.
In addition, during on site sales rep trainings, attendees are provided
with reusable water bottles.
Papercut
Acumed is committed to reducing paper consumption in our daily
business operations. In 2012, the Green Team drove projects to
reduce paper consumption and will expand this to reduce overall
landfill waste by 10% in 2013. Activities include eliminating paper
stubs, defaulting to double-sided printing, copying, and providing
compostable lunchroom supplies.
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The Facts on Elbow Fractures
Incidence and Patient Demographics
According to recent clinical literature on the incidence of upper extremity fractures, up to 30% of all adult fractures
involve the elbow.2 Of these, approximately 0.5% to 7% involve the distal humerus and 10% involve the olecranon,
the latter being among the most commonly seen orthopaedic procedures in the elbow.3-5 Conversely, capitellum
fractures were shown to be rare, accounting for only 1% of all elbow fractures and 6% of all distal humerus fractures.6
In addition, an analysis by Robinson et al. in the Journal of Orthopaedic Trauma details the projected incidence rate
of elbow fracture as 5.7 cases per 100,000 in the population per year with an almost equal male to female ratio for
distal humerus fractures.7

Classification of Elbow Fractures
There are several classification systems for fractures of the distal humerus, capitellum, trochlea, olecranon, and coronoid.
Certain fracture patterns can be medically managed without surgical intervention while others require some type of fixation
in order to heal properly.
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Fracture Type

Classification
System

Detail

Distal Humerus
Fractures

AO/ASIF Muller’s

The AO/ASIF Muller’s classification system divides distal
humerus fractures into three types:
• Type A for extra-articular fractures;
• Type B for fractures that extend into the articular surface;
• Type C for fractures that cause a separation between the
articular surface and shaft.8

Capitellum
Fractures

Bryan & Morrey
and McKee et. al.

The Bryan & Morrey and McKee et. al. classification systems
divide capitellum fractures into four types:
• Type I for the entire capitellum and lateral trochlear ridge;
• Type II for the entire articular surface of capitellum;
• Type III for comminuted fractures of the capitellum;
• Type IV for coronal shear fracture that extends into
the trochlea.9,10

Olecranon
Fractures

AO

The AO classification system divides olecranon fractures into
three types:
• Type A for extra-articular of the radius or ulna;
• Type B for intra-articular of the radius or ulna;
• Type C for intra-articular of both the olecranon and
radial head.11

Mayo

The Mayo classification system divides the olecranon into six
types:
• Type 1A, undisplaced, noncomminuted;
• Type 1B, undisplaced, comminuted;
• Type 2A, displaced, stable, non-comminuted;
• Type 2B, stable, displaced, comminuted;
• Type 3A, displaced, unstable, non-comminuted;
• Type 3B unstable, displaced, comminuted.12

Schatzker-Schmeling

The Schatzker-Schmeling classification system divides
olecranon fractures into six types:
• Type A, transverse;
• Type B, transverse-impacted;
• Type C, oblique;
• Type D, comminuted;
• Type E oblique-distal;
• Type F, fracture-dislocation.13

Regan & Morrey

The Regan & Morrey classification system divides these
fractures into three types:
• Type I for fractures involving the tip;
• Type II for a single or comminuted fragment involving <50%
of the coronoid process;
• Type III for a single or comminuted fragment involving >50%
of coronoid process.14

Coronoid
Fractures
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Elbow Fracture Treatment Options
Distal humerus and olecranon fractures have been treated with open reduction internal fixation (ORIF), external
fixation, pins, as well as conservative treatment. Alternatively, the literature presents that capitellum fractures have
only recently been treated with ORIF due to the complexity of these types of fractures.15 Furthermore, coronoid
fractures have generally been treated non-operatively because they have high rates of complications, are
uncommon, and often occur with associated injuries resulting in complex elbow instability.16,17
Depending on the degree of displacement and the location of the fracture, surgeons may use plate fixation or other
methods of fracture treatment. The Acumed Elbow Plating System is an option for fixation when ORIF is preferred
and consists of medial, lateral, posterolateral, olecranon, and coronoid plates.

Surgical Versus Non-Surgical Intervention
According to the 2013 US Market for Small Bone & Joint iData report, distal humerus and olecranon cases with
plates and screws account for 37.7% and 62.3% respectively.18

Distal Humerus
37.7%

Olecranon
62.3%

Source: iData Research Inc.

Distal Humerus
Recent studies have shown that surgical intervention is the preferred treatment option for most displaced distal
humerus fractures.19, 20 According to the literature, if a displaced elbow is treated non-surgically, there is a possibility
that posttraumatic osteoarthritis can occur.21 Surgical treatment varies depending on the fracture pattern but some
options include plates or screws.
Capitellum
Over the last few decades, the literature has recognized the importance of surgical intervention for fractures of the
capitellum despite these being rare fractures at 1% of all elbow fractures.22 The complexity of the fractures has led
to publication of new classification systems as fracture patterns are discovered.23 The first capitellum fracture was
described in 1853 by Hahn based on findings during an autopsy of a palpable prominence at the elbow and many
methods of treatment have since been described.24 Current literature supports ORIF treatment of the capitellum in
order to restore the lateral buttress of the elbow.25
Olecranon
The olecranon is an important component of the elbow. As it is the second most common fracture of the elbow,
surgical intervention has been explored in various literature.26 Surgical treatment varies depending on the fracture
pattern but some options are plates, nails/rods, tension band pins, and screws. The literature discusses that plate
fixation has become an important method of treating displaced olecranon fractures including comminuted fractures,
Monteggia fracture dislocations, oblique fractures distal to the midpoint of the trochlear notch, and fractures that
involve the coronoid process.27,28
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Coronoid
Traditionally, non-surgical intervention has been a preferred treatment option for coronoid fractures. As more
literature is being published, there is a shift to surgical intervention for coronoid repair. The literature shows the
importance of ORIF treatment of the coronoid process and how improved management of coronoid fractures is
leading to better recovery from elbow injury.29 Today the choice for surgical fixation includes lag screws, sutures,
suture anchors, threaded pins, and plates.30

Surgical Intervention with Plate Fixation
Dynamic Compression/Reconstruction Plates
A variety of straight or uniformly curved plating systems have been used to repair elbow fractures. Among the
earliest utilized, dynamic compression and reconstruction plates are straight and generally require bending prior
to use in order to accommodate a patient’s elbow anatomy. In addition to being a time-consuming activity, bending
a compression plate can cause it to weaken and it still may not fit the patient properly, as the plates are non-elbow
specific. A poorly fitting plate can cause soft tissue irritation and possibly skin erosion at the site of implant.31
Precontoured Elbow Plates
A precontoured plating system is designed to assist in restoring the original structure of the patient’s anatomy with
little or no intraoperative bending by the surgeon. This can save valuable time during the procedure.
“The plates are precontoured to fit the natural anatomy of the elbow and in the case of complex fractures they
provide a guide for the anatomic restoration of the distal humerus.” 32
The Acumed Elbow Plating is a comprehensive system of plates that match the anatomical contours of the elbow
including the medial and lateral epicondyles, posterolateral column, coronoid, and olecranon. The plates act as a
template for support and reduction of the fracture.
Plate Construction
Another important consideration when choosing a plating system is its construction material. The elasticity of the
plate material can impact the strength of the healing fracture. In order for the elbow to heal properly the bone must
be under constant load, thereby strengthening the newly formed bone during the healing process. Therefore, the
plate material must have enough elasticity to create stress on the healing elbow while maintaining enough support
and stabilization during the healing process.33
Each unique plate material has a distinct measure of elasticity. While surgical steel has traditionally been used due
to its high strength, titanium is an alternative option. Titanium offers strength characteristics and elasticity closer
to that of natural bone, and it is more often used for elbow plates for this reason as well as its biocompatibility.34
Soft tissue has tolerance to titanium implants due to the fact that the material is highly inert and insoluble in body
fluids. In addition, there is a lower incidence of hypersensitivity compared to other biometals.35 The Acumed Elbow
Plating System is comprised of commercially pure titanium plates. Coupled with its low-profile design, the plates are
designed to minimize the possibility of soft-tissue disruption and provide a plate contoured to match
patient anatomy.
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Perpendicular versus Parallel Plating of the Distal Humerus
According to the 2012 US Market for Small Bone & Joint iData report, cases with plates and screws account
for 52.9% of the surgical elbow repair market while prostheses account for the remaining 47.1% of the
treatment market.36

Total Elbow
29.9%
Plates & Screws
52.9%

Radial Head
17.2%

Source: iData Research Inc.

Within the plate and screw market, studies have shown that there are two common plating practices for treating
distal humerus fractures: parallel and perpendicular (90/90) plating techniques. Parallel plating is a combination of
two plates that support the medial and lateral epicondyles. 90/90 plating is a combination of two plates that support
the posterolateral column and the medial epicondyle.
Research demonstrates that both fixation methods provide support due to the two plates creating compression
across a fracture site. 90/90 plating is considered an acceptable standard of treatment for distal humerus fractures
and has been advocated for several years.37-53 Parallel plating is a newer plating method that satisfies a number
of technical objectives to help create a stable construct to promote healing and full rehabilitation. There have
been a number of biomechanical studies comparing parallel to 90/90 plating.54-56 Some claim parallel plating is
biomechanically superior to 90/90 plating. Other studies have shown there is no biomechanical advantage to one
plating method over another.57-73
The Acumed Elbow Plating System includes both lateral and medial epicondyle plates as well as posterolateral
plates that can be used based on the operating surgeon’s preference for parallel or 90/90 plate fixation methods.
Several Key Features of the Acumed Elbow Plates:
•	
Machined from commercially pure titanium, the elbow plates offer elasticity closer to that of bone and reduces the
propensity for stress shielding.74 Wolff's law states that if loading on a particular bone increases, bone will remodel
itself to become stronger to resist loading and if loading on a bone decreases, bone will become weaker.75
•	
Prongs on the distal end of the standard olecranon plates are designed to preserve the triceps tendon by allowing
the plate to sit on the top of the tendon rather than requiring the tendon to be split.
Tapered plate ends of the posterolateral and olecranon plates are designed to minimize the possibility of bone re•	
fracture above or below the plate due to excess stress concentration.
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Surgical Intervention with Screw Fixation
Partially Threaded versus Fully Threaded Compression Screws
Historically, studies supported the belief that screw threads across the fracture site would prevent compression
across the fracture. Therefore, the industry standard was to use a screw with partial threading for proper surgical
intervention.76 Later studies presented evidence that fully threaded, headed screws were able to maintain more
interfragmentary compression than a partially threaded, headless screws but the interest remained towards using a
partially threaded, headless screw due to the elimination of exposed hardware.77, 78 Acumed recognized the market
need and designed a unique, fully threaded, headless compression screw.
The Acumed Acutrak® Headless Compression Screw was the first fully threaded headless compression screw with
continuously varying thread to enter the market. It was determined that in order for a fracture to heal, there needed
to be adequate compression holding two fragments together. One way this was achieved was with continuous
variable threads designed to create compression forces across the fracture site. As this fully threaded, headless
screw was introduced to the market, several studies were conducted to determine the importance of the continuous
variable threads and compression, as well as to compare headless versus headed screws.
“In foam, the Acutrak screw showed significantly greater pushout force than did the AO or Herbert screw.
The Acutrak and AO screws had significantly greater pushout force than did the Herbert screw in cancellous bone.
The Acutrak screw maintained an average of 91.3% of its pretest compression in fresh scaphoid bone, whereas the
AO and Herbert screw maintained averages of 65.4% and 72.2% of initial compression, respectively. The torque
required to break fragment contact was significantly greater for the Acutrak screw than the torques required for the
AO or Herbert screws.” 79
As fully threaded, headless screws achieve greater compression, pushout force, and torque strength, the Acumed
Acutrak Headless Compression Screw provides additional support in areas of external loading compared to partially
threaded or headed screws.80
Acutrak® Headless Compression Screws in the Elbow
It is generally accepted that surgical intervention for displaced elbow fractures may result in better patient outcomes
for a variety of fracture patterns. Headless screws are an alternative option to plate fixation, external fixation, tension
band pins, nails/rods, or lag screws if surgical intervention is preferred.
The literature discusses how, depending upon fracture patterns, anatomic complexity, and patient health, a screw
may be an alternative method to other surgical intervention as it is a recognized method of treatment.
“Open reduction and internal fixation using headless screw compression via a lateral approach is a reliable
treatment for large coronal shear fractures of capitellum and lateral trochlea, and results in stable fixation and
restoration of a functional arc of motion.” 81
The Acumed Acutrak Headless Compression Screws can be used in the elbow based on surgeon preference for
surgical intervention.
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Several Key Features of the Acumed® Acutrak® Headless Compression Screws:
•	
Biomechanical studies have shown that fully-threaded, headless screws maintain compression for a greater
number of cycles in comparison to a partially threaded screw that may occur during healing as well as allow a
fracture or osteotomy site to lie almost anywhere along the length of the screw.82
•	
Headless feature allows the titanium screws to be implanted in and around articular regions with lessened risk of
impingement or soft tissue irritation as compared to headed screws.
•	
Variable pitch is created by having a wider thread pitch at the tip of the screw followed by finer trailing threads.
This allows the screw to penetrate the bone faster at the tip as compared to the tail which compresses the two
fragments as the screw is advanced.
•	
Percutaneous insertion is facilitated with cannulation of the screw to minimize the soft tissue dissection.
•	
Helical Relief Flutes on the tip of the screw aid in bone removal for screw insertion.
•	
Self-tapping design on the tip of the Acutrak® Mini and Standard screws aids in screw insertion.
•	
Cutting flutes on the tip of the Acutrak 2® Micro, Mini, and Standard screws, when used with the long drill, provide
self-cutting capabilities to aid in screw insertion.

Anatomic Complexity
Several studies have shown the variety and complexity of fracture patterns in the distal humerus, capitellum,
olecranon, and coronoid. These differences and difficulties make it advantageous to have a variety of plate options
available to the surgeon, allowing for a better fit for the particular patient as well as the ability to treat a greater
variety of fracture patterns.
“A review of the surgical time required to repair these complex fractures indicates that these are relatively lengthy
procedures that use significant operating room resources. Further these open injures may also have sustained bone
loss, adding to the difficulty and time required for ORIF.” 83

The Acumed® Advantage
Precontoured anatomic plate designs assist in restoring the original structure of the patient’s anatomy with little
to no bending of the plate. The Acumed Elbow Plating System is a comprehensive system of plates that match the
anatomic contours of the elbow and can act as a template when reconstructing a malunion, nonunion or a highly
comminuted fracture to provide support and reduce the fracture. The precontoured, approach-specific plates may
aid in reduced surgery time.

Olecranon Plates

Medial Column Plates

Coronoid Plates

Lateral Column Plates

Posterolateral Column Plates
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The Acumed Elbow Plating System in relation to Patient Outcomes:
•	
The Acumed Elbow Plating System contains anatomically precontoured plates including fourteen distal humerus
plates (six medial and eight lateral), eight posterolateral plates, four coronoid plates, and fourteen olecranon
plates. When the medial and lateral plates are used together, a parallel plating construct is created for additional
fixation across the fracture site.
•	
Compression slots, reduction slots, and locking holes provide for screw fixation.
•	
Tubulerized undersurface may support healing of the periosteum and enables a better fit to the bone.
•	
The Acumed Distal Humerus plates provide structural support for both medial and lateral epicondyle fragments
through the interdigitation of longer screws.
•	
The Acumed Distal Humerus plates are designed to utilize the hexalobe screw technology.
•	
The Acumed Tap-Loc® technology is designed to be used with the Distal Humeral Medial or Lateral plates to
capture additional fragments with up to twenty degrees of angulation.
The Acumed Posterolateral plates provide fixation of isolated capitellar fragments and have a precontoured bend
•	
in both the diaphyseal region of the plate and the lateral tip to support the anatomy. When used with a medial
distal humerus plate, a 90/90 plating construct is created for additional fixation of distal humerus fractures.
•	
The Acumed Olecranon plates feature prongs on the proximal end designed to avoid splitting the triceps tendon
by penetrating the tendon without creating compression of the tendon. The only exception is the extended plate,
which provides more proximal fixation but requires splitting of the triceps tendon. The most proximal “homerun”
screw provides additional compression across the fracture site.
•	
The Acumed Olecranon plates include a medial/lateral tilt in the proximal tip, a distal bow, and 6° proximal dorsal
angulation in order to fit patient anatomy.
•	
The Acumed Olecranon Osteotomy Cutting Jig sits directly on the bone, provides four different cutting slots for
chevron osteotomy location, and allows for pre-drilling of the screw holes for plate placement after the osteotomy
has been performed.
•	
Tension Band Pins are an additional treatment option for transverse olecranon fractures or osteotomies.
The gauge wire is inserted through the eyelet feature of the Tension Band Pin to create compression and fixation
of the fracture or osteotomy.
•	
The Acumed Coronoid plates are designed with prongs intended to grasp and buttress the anteromedial facet of
the coronoid as well as an offset screw hole to target fractures of the sublime tubercle.

Associated Products
•	
Anatomic Radial Head Prosthesis
•	
Locking Radial Head Plate
•	
Acutrak® Headless Compression Screw—Mini and Standard
•	
Acutrak 2® Headless Compression Screw—Micro, Mini, and Standard
•	
Acutrak® AcuTwist®
•	
Tension Band Pins
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