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® DAS MENSCHI

Heinz Gribi

has been with Synthes in Switzerland
since 1996. Today he is Head of
Product Service, i.e. the department
responsible for complaints and
incidents. During hunting season,
he uses his keen eye and his

strong powers of observation when
stalking.
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Product Highlights. Overview Product Groups. Synthes offers a compre-
hensive range of implants and instruments for the fixation of fractures
(trauma), a full range of solutions for spinal degeneration and other condi-
tions, as well as a portfolio of implants for facial, cranial and mandibular

reconstruction.

Our goal is to provide the safest and most advanced implants, instru-
ments and technologies that ensure reliable surgical procedures, pos-
itive clinical outcomes and rapid recovery for patients in Synthes’ three
main areas of activity, trauma, spine and cranio-maxillofacial (CMF)
surgery. Through dedicated sales forces for each of these three prod-
uct categories, we sell implants and instruments that are used in op-
erating rooms throughout the world.

In addition to the above product groups, Synthes also maintains a
power tools business (i.e. air-driven and battery-powered drilling sys-
tems) and a biomaterials division that develops bone graft substitutes
and resorbable implants. These two business units complement our
three main surgical specialty fields and help enhance the spectrum of
treatment choices.

Trauma

Implants and instruments for the surgical treatment of fractured bones
account for the largest share of our business. We hold a clear market
leadership position in the global trauma market.

Trauma implants consist of plates, screws, nails, and systems for ex-
ternal fixation that are used to fix and stabilize broken bones. Today,
there is a specifically-designed implant for nearly every single bone in
the human skeleton. The comprehensive portfolios for the arm, leg,
hand, foot and pelvic bones allow the surgeon to choose the optimal
fixation device depending on the bone and its quality, the type of frac-
ture and the patient’s general condition.

One of the significant new products launched in 2008 was the Epoca
Shoulder Prosthesis, used for hemi and total shoulder arthroplasty, of-
fering multiple implant options for the fixation of the shoulder (see
pages 26-27).

Spine

Spine is Synthes’ second-largest area of activity. In this product cate-
gory we offer spinal and neurosurgeons a broad range of implants for
the treatment of back pain caused by degenerative spinal conditions
or fractures and tumors.

The implants consist of plates, screws, rods and hooks to stabilize the
spine on the one hand, and cage implants to stabilize the interverte-
bral spaces on the other. These products help to alleviate back pain,
to fix fractures and to correct deformities.

Among the innovative product highlights launched in 2008 is the Zero-P
cage/plate-combination, used to treat degenerative indications in the
cervical spine associated with neck and arm pain (see pages 28-29).

CMF

CMF implants are used for the operative treatment of fractures of the
mandible, mid-face and skull, for the reconstruction of bones follow-
ing tumor resections, and for the correction of deformities. The com-
prehensive portfolio ranges from minute screws and plates (for repair-
ing facial fractures) to systems for jaw reconstruction and skull closure
in neurosurgical procedures.

In 2008, the portfolio was expanded by MatrixORBITAL. It consists of

preformed orbital plates used to fix fractures of the orbital base, the
bony floor underneath the eyeball (see pages 30-31).
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Product Highlights. Trauma. Epoca Shoulder Arthroplasty System. Around
150,000 shoulder prostheses are implanted every year in Europe and the U.S.
This makes the shoulder the third most common joint replacement, after the
knee and hip.
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Compared to a hip, the shoulder is a complex joint to replace. Where-
as the head of the hip articulates in a stable socket with stability most-
ly provided by the bony structure, the shoulder is primarily stabilized
through soft tissue such as muscles, ligaments and tendons. The up-
per arm (humerus) has a ball at its end (humeral head), which articu-
lates on a small socket on the shoulder blade. A large range of mo-
tion in the shoulder is necessary for daily activities involving the arms
and hands, such as lifting, but also brushing one’s teeth, handling food
and personal hygiene.

There are two different causes for shoulder joint replacement. The most
common cause is shoulder joint arthrosis. The articulating surface of a
joint is covered with cartilage. Cartilage is a white, very smooth and
dense tissue which covers the articulating surface of the interfacing
bones in a joint. Arthrosis refers to wear on the cartilage, the dense
connective tissue between the surface of the bones in a joint, and is
typically associated with pain.

The other reason for shoulder joint replacement is severe fracture cases.
For this, the Epoca shoulder prosthesis completes the Synthes shoulder
fracture portfolio. If the fracture is too complex to be fixed with con-
ventional plates and screws (e.g. the Synthes Proximal Humerus Plate),
or with an intramedullary nail, a shoulder prosthesis can help in restor-
ing normal functioning of the shoulder.

Stem Prosthesis for Shoulder Fractures and Arthritis

Two options that are offered by Epoca are Stem Prosthesis and Resur-
facing Heads. Stem prostheses are used in severe fracture cases that
cannot be fixed with plates and screws or with an intramedullary nail.
Similar to a hip prosthesis, a metal stem with a metal head is used for
the shoulder replacement. The lower end of the stem is fixed in the
bone and the fracture fragments are attached to the stem using ca-
bles. The reattachment of the fracture fragments is important because
the fragments are connected to the muscles and the muscles are need-
ed to maintain the correct function of the shoulder.

Stem prostheses are also used in cases where the joint needs to be re-
placed by an implant because of arthrosis. Pain relief is achieved by
replacing the worn-out cartilage with metal.

The shape of the Epoca shoulder prosthesis closely ap-
proximates the human anatomy to ensure the effective
functioning of the shoulder.

Glenoid

Shoulder blade

Epoca stem prosthesis

Humeral bone (upper arm)
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Because the prosthesis replaces parts of the human bone, the shape
of the prosthesis should be as close to the human anatomy as possi-
ble in order to achieve normal kinematic function. The Epoca shoul-
der prosthesis has been designed based on an anatomy study of 200
cadaveric bones.! This study revealed that the positions of the humer-
al head show a high variance among individuals. In other words, a
‘one size fits all’ philosophy for the prosthesis is not possible for effec-
tive functioning of the shoulder.

For this reason the patented double excenter mechanism of the Epoca
prosthesis was developed, allowing for the positioning of the pros-
thetic humeral head in the anatomically correct position. Intra-opera-
tively the prosthetic head is placed at the previous position of the nat-
ural humeral head. By reconstructing the bony structure, it allows the
surrounding soft tissue to act on the prosthetic construct as previous-
ly in the healthy construct.

The anatomy study also revealed that the humeral head is not simply
a half ball but that the height and the radius are always in a certain
relationship. The correct dimension of the head is also reflected in the
design of the prosthesis.

The success of a prosthesis also depends on the accuracy of the surgi-
cal intervention. Therefore, attention has not only been paid to both
the implant’s design, but also to the instruments. The instruments nec-
essary to implant the Epoca prosthesis are straightforward and easy
to handle for the operating room nurse and the surgeon. This is an
often overlooked but crucial factor in facilitating surgery.

Resurfacing Head for Shoulder Arthrosis

The Epoca resurfacing head is used as a minimally-invasive treatment
of early stage arthrosis with cartilage damage. Minimally invasive does
not mean a smaller skin incision, but rather less harm to the bone. The
resurfacing head is a very thin metal shell which replaces only the car-
tilage part of the humeral head. It is fixed with a bone sparing crown
in the humeral head. Patients who receive a resurfacing head recover
rapidly and still retain their bone stock in case a revision of the pros-
thesis becomes necessary.

References:
T Hertel R, Knothe U, Ballmer FT. Geometry of the proximal humerus and implica-
tions for prosthetic design. J Shoulder Elbow Surg. 2002;11(4):331-8.
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Product Highlights. Spine. Zero-P. Zero-P is an innovative cervical fusion im-

plant, combining a cervical plate and interbody spacer. It is easy to use and
offers the surgeon new ways to treat patients.
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Cervical degenerative disc disease (DDD) is a common pathology and
part of the natural process of aging. Degenerative disc disease can pro-
duce pain when a worn disc becomes thin resulting in the narrowing
of the space between the vertebral bodies.

When degenerative disc disease becomes symptomatic or painful, it
can cause neck pain associated with spinal cord compression and/or
nerve root compression (e.g. numbness or pain in shoulders/arms). If
the pain cannot be relieved by conservative treatment, surgery may be
the only option available. Some patients with persistent pain or neu-
rological deficits require surgery to relieve these painful symptoms.

Standard surgical treatment

Thus far the standard surgical treatment is to fuse the vertebrae adja-
cent to the diseased disc. This is achieved by removing the disc and
filling the cavity with an autograft (the patients own bone), allograft
(bone from a donor patient), or with a cervical interbody spacer made
of titanium or PEEK (Polyetheretherketone, a semicrystalline thermo-
plastic with extraordinary mechanical properties). Finally the entire seg-
ment may additionally be fixed from the front with a plate-and-screw
construct (anterior cervical plating). In this way the affected spinal seg-
ment is fused and stabilized.

Studies show that the additional anterior cervical plating helps increase
fusion rates.'2 However, anterior cervical plating also has potential
drawbacks such as longer surgical times, the potential of postopera-
tive dysphagia (swallowing problems) and heterotopic ossification
(abnormal formation of bone over time) at adjacent spinal levels.

A new option for anterior cervical fusion

Zero-P acts as stand-alone implant for use in cervical interbody fusions.
Its design combines the functionality of a cervical interbody spacer and
the benefits of an anterior cervical plate.

The name Zero-P refers to the zero anterior profile or the fact that it
is contained in the excised disc space, and does not overlay the pro-
file of the anterior cervical column as do standard anterior cervical

Zero-P does not protrude past the anterior wall of the
vertebral bodies. This zero anterior profile is an advan-
tage compared to the protrusion created by anterior
cervical plates.

Esophagus

Anterior longitudinal
ligament

Cervical spine
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plates. Since the implant has zero profile, it may reduce the occurrence
of both adjacent level ossification and postoperative dysphagia.

The device is designed as a plate/spacer combination with four rigid
screws so that it provides stability similar to a traditional cervical plate
and spacer.3 Zero-P is the first implant on the market that offers both
a zero anterior profile and a biomechanical stability similar to a plate-
spacer construct. These features will enable the Zero-P implant to fun-
damentally change the way cervical fusions are performed and help
Synthes gain new surgeon customers.

Note:
Zero-P is approved by the FDA in the United States for single-level use only.

References:

T Kaiser MG, Haid RW Jr., Subach BR et al. (2002) Anterior cervical plating enhances
arthrodesis after discectomy and fusion with cortical allograft.

Neurosurgery 50:229-236

Fraser JF, Hartl R (2007) Anterior approaches to fusion of the cervical spine:
a metaanalysis of fusion rates. J.Neurosurg. Spine 6:298-303.

Scholz M, Crawford NR et al. (2009) A new stand-alone cervical anterior interbody
fusion device: biomechanical comparison with established anterior cervical fixation
devices. Spine 34:156-60.
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Patient story

This 51-year old male truck driver was com-
pletely asymptomatic until one day when he
had a cough attack while working. After the
incident, he could not move his legs anymore
and could hardly bring his truck to a stop. An
MRI was performed and a severe DDD/myel-
opathy was diagnosed. After having applied
traction to the neck, the patient regained con-
trol over his legs again. Since such an occur-
rence could happen again, it was decided that
the affected discs, C5-C6 and C6-C7, should
be removed and the vertebrae fused using a
Zero-P implant. One day after surgery, the pa-
tient was nearly pain-free and was discharged
from the hospital.

L
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Product Highlights. Cranio-Maxillofacial. MatrixORBITAL. Treatment of
orbital fractures is one of the most difficult surgeries in the cranio-makxillo-
facial field because there is a potential risk of loss of vision due to surgeon-
induced injury to the optical nerve during surgery. The MatrixORBITAL sys-
tem provides many features and benefits to help improve patient care during
surgery.
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MatrixMIDFACE Preformed Orbital Plates are preformed implants made
out of titanium for the reconstruction (fixation after fractures) of the
orbital floor and the medial orbital wall. The orbital floor is the bony
area underneath the eyeball. Together with the medial orbital wall
these paper-thin structures define the position of the eye globe and
are often damaged in orbital injuries.

These plates are preformed in a three-dimensional shape. Therefore
no or minimal bending and cutting is required by the maxillofacial sur-
geon during surgery. This reduces the time needed to prepare the plate
and leads to shorter surgery time.

Anatomical reconstruction of medial

wall and orbital floor fractures

The orbit is a complex structure composed of seven individual bones
with conical cavities, which open into the midline of the face. Each
consists of a base, an apex and four walls. The orbital floor is the short-
est of the walls and does not reach the apex. The orbital wall is thin-
nest medial to the infra orbital canal, where it may be just 0.5 mm
thick and thus most vulnerable to fracture.

Nearly 40 percent of all maxillofacial traumas involve orbital structures.
The orbital floor is most frequently involved, followed by medial wall
(38%), and a combination of orbital floor and medial wall.*.2

With orbital fractures, the two most significant effects on visual func-
tion are visual impairment or loss of visual acuity, and motility disor-
ders, usually resulting in patients having double vision.

The goal of orbital reconstruction is to restore the pre-injury volume
and contours of the internal orbit.3 However, the complex geometry
of the bony orbit makes anatomical reconstruction extremely challeng-
ing, especially in two-wall fractures and when the deep orbital cone
is involved.

The three-dimensional implants closely approximate the
anatomy of the orbital floor and medial wall to provide
accurate reconstruction.

Medial orbital wall

Orbital floor
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The three-dimensional design of the Synthes Preformed Orbital plates
closely approximates the topographical anatomy of the orbital floor
and medial wall from diagnostic CT-scan data. It ensures an accurate
reconstruction even after severe two-wall fractures.45 Further bene-
fits of the plates are the contoured plate edges for easier plate inser-
tion through the skin and less interference between the plate and sur-
rounding soft tissue, and the segmented plate pattern for easy
customization of the plate size without creating sharp edges that could
interfere and destroy soft tissue.

The Preformed Orbital plates are an innovative product, developed ac-
cording to clinical needs together with an international group of ex-
perienced maxillofacial and plastic surgeons with a focus on improv-
ing patient care.

References:

He D, Blomquist PH, Ellis E 3rd (2007) Association between ocular injuries and in-
ternal orbital fractures. J Oral Maxillofac Surg Apr;65(4):713-20.

Ellis E 3rd, El-Attar A, Moos KF (1985) An analysis of 2,067 cases of zygomatico-
orbital fracture. J Oral Maxillofac Surg Jun;43(6):417-28.

Hammer B (1995) Orbital Fractures: Diagnosis, Operative Treatment, Secondary
Corrections. Seattle, Toronto, Bern, Géttingen: Hogrefe & Huber.

Metzger MC, Schon R, Tetzlaf R, Weyer N, Rafii A, Gellrich NC, Schmelzeisen R
(2006) Topographical CT-data analysis of the human orbital floor. Int J Oral Maxil-
lofac Surg Jan;36(1):45-53.

Metzger MC, Schon R, Weyer N, Rafii A, Gellrich NC, Schmelzeisen R, Strong BE
(2006) Anatomical 3-dimensional pre-bent titanium implant for orbital floor frac-
tures. Ophthalmology Oct;113(10):1863-8.

~

w

IS

«

31



This annual report is published in English and in
German. The original language is English.

Concept and design
Synthes, Communications & Sales Services
Oberdorf, Switzerland

Synthes, Investor Relations
Solothurn, Switzerland

Ute Drewes, Visuelle Gestaltung und lllustration
Basel, Switzerland

Translation
CLS Communication AG
Basel, Switzerland

Photography
Marco Aste
Basel, Switzerland

Martin Jeker
Solothurn, Switzerland

Jun Kamiya
Tokyo, Japan

Chris Leaman
Malvern, PA, U.S.A.

Chi Zhang
Shanghai, China

Paulo Flores
Rio Claro, Brazil

Lithography
Sturm AG
Muttenz, Switzerland

Desktop publishing
Ute Drewes, Visuelle Gestaltung und lllustration
Basel, Switzerland

Printed by
Druckerei Ludin AG
Liestal, Switzerland




USA and Canada

Synthes, Inc.

1302 Wrights Lane East

West Chester, PA 19380

USA
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