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Radial head arthroplasty has joined the armamentarium of options for
the treatment of complex radial head fractures, elbow instability, and
arthritic conditions. A variety of implants has been introduced in the past
decade; these differ in metallic composition, design, and method of
fixation. Good short- and intermediate-term outcomes have been
reported with the use of loose-fitting prostheses. Press-fit devices
restore stability and improve pain and motion but are associated with
a greater likelihood of implant loosening, leading to revision surgery.
Postoperative elbow stiffness, pain, ulnar nerve palsy, posterior
interosseous nerve palsy, and heterotopic ossification have all been
reported following radial head surgery, but these complications are likely
related to the trauma sustained by the elbow. Adequate knowledge of
the surgical indications, types of implants, and surgical technique are
essential for a satisfactory outcome when a radial head prosthesis is
used for the treatment of nonreconstructable radial head fractures.

R

adial head fractures represent
approximately 5.4% of all
fractures.1 These fractures typically
result from a fall on an outstretched
arm with the forearm in pronation
and range from simple, nondisplaced
fractures to those associated with
complex elbow instability. Most patients are between 20 and 64 years of
age.1 One of the most cited classification systems is the Mason classification, later modified by Johnston:
type I, nondisplaced; type II, minimally
displaced; type III, displaced and
comminuted; and type IV, fracture
with elbow dislocation.2,3 Although
no evidence exists regarding the
prognostic value of this classification
system, it does enable stratification by
fracture type, which helps guide
treatment decisions.
Nonsurgical management includes
early protected range of motion of
nondisplaced fractures. Surgical management of displaced fractures, as
well as of those associated with

complex elbow instability, historically
has included radial head excision, open
reduction and internal fixation (ORIF),
and radial head arthroplasty (RHA).
Replacement of the radial head has
afforded the ability to treat nonreconstructable fractures and reestablish the stabilizing function of
the radial head when a fracture is
associated with a dislocation that
results in damage to the surrounding elbow ligament stabilizers.

Anatomy and
Biomechanics
The radial head has a concavity that
articulates with the capitellum, and the
outer portion articulates with the lesser
sigmoid notch of the ulna.4 The native
radial head is offset from the axis of
the radial shaft by approximately
15!.4 The radial head is elliptical, not
circular, with its long axis perpendicular to the face of the lesser sigmoid
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Figure 1

Anatomy of the medial collateral ligament (A) and lateral collateral ligament complexes (B) of the elbow.

notch when the forearm is in neutral
rotation.5
Elbow stability is governed by ligamentous structures and the ulnohumeral and radiocapitellar joints. The
collateral ligaments are thickened portions of the medial and lateral joint
capsules (Figure 1). The lateral collateral ligament (LCL) complex consists
of the radial collateral ligament,
annular ligament, lateral ulnar collateral ligament (LUCL), and the accessory collateral ligament. The two main
stabilizing components of the LCL
complex are the radial collateral ligament and the LUCL. These two ligaments form a Y, with the radial
collateral ligament coursing anteriorly
to insert into the annular ligament and
the LUCL coursing posteriorly across
the inferior aspect of the radial head to
insert onto the supinator crest. The
annular ligament has its origin and
insertion on the anterior and posterior
aspects of the lesser sigmoid notch and
maintains the radial head in contact
with the ulna. Varus stress in extension is resisted equally by the articulation and the LCL complex. In
flexion, the articulation assumes most
of the stabilizing function.6
The medial collateral ligament
(MCL) is composed of the anterior,
posterior, and transverse components.
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The anterior bundle of the MCL is the
primary stabilizer to valgus forces
across the elbow. The radial head is
a secondary stabilizer to valgus forces
across the elbow, taking on the role of
a primary stabilizer only when the
MCL is insufficient.6
The radial head is in close proximity
to the posterior interosseous nerve
(PIN); knowledge of its course is
essential when approaching the radial
head surgically. Tornetta et al7 showed
that the PIN originated a mean of 1.2
mm from the radiocapitellar joint.
Pronation of the forearm during surgery may afford some protection to
this nerve.
Radial head fractures that require
surgery are often associated with
concomitant injury to the coronoid
and lateral and/or medial collateral
ligaments.8 Understanding these
injury patterns and the reconstructive requirements needed to reestablish stability is critical when
performing surgery.

Surgical Indications
Acute Radial Head Fracture
Radial head replacement has been
advocated for acute comminuted radial
head fractures of more than three

pieces.9 Fractures of more than three
pieces reportedly have unsatisfactory
rates of 54% with ORIF.9 These
fractures are typically not reconstructable and are better treated with prosthetic replacement than with ORIF.
RHA may also be used when the radial
head has undergone severe plastic
deformation, which is irreparable.

Complex Elbow Dislocation
Radial head fractures commonly occur
at the anterolateral portion of the radial
head and are thus thought to result
from subluxation or dislocation. Injury
to the surrounding ligaments, particularly the LUCL and possibly the MCL,
can cause the elbow to be unstable after
closed reduction. Bain et al10 suggested
that RHA is indicated when .30% of
the articular surface is involved in the
setting of elbow instability. RHA is
performed only when ORIF is not
possible. RHA has also been advocated for terrible triad injuries of the
elbow (ie, posterior elbow dislocation
with fracture of the radial head and
coronoid process), as well as posterior
Monteggia variants.11 Elbow instability with coronoid and radial head
fractures can be treated with isolated
RHA and LUCL repair when the
coronoid is fractured ,50%.
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Nonunion and Malunion
Failure to heal in proper alignment
may elicit pain from a nonunion site
or because of articular incongruity.
Reports of RHA for this indication
are limited, although published results are generally good. RHA can be
used to replace a malunited radial
head to restore the anatomy and
biomechanics of the elbow.12 Shore
et al13 examined the results of RHA
for posttraumatic elbow disorders
and concluded that the procedure is
safe and durable and provides a
functional range of motion.

Radiocapitellar Arthritis
Posttraumatic arthritis of the radiocapitellar joint can occur even after
adequate fixation of a displaced radial
head fracture. Soft-tissue interposition
(eg, anconeus arthroplasty, Achilles
tendon allograft) is a treatment option.
Radiocapitellar hemiarthroplasty
(RCH) has recently been introduced in
the United States. Indications for RCH
are evolving, but it is believed to be
superior to RHA alone because it
eliminates the contact of the radial
head on an arthritic capitellum.14 This
procedure involves RHA used in conjunction with a capitellar resurfacing.
Discrete criteria for RCH have not yet
appeared in the literature, but these
implants may serve as a surgical option
for the appropriately selected patient.

Contraindications
Contraindications to RHA are a
repairable fracture or an active infection. Capitellar arthrosis is a relative
contraindication for an isolated RHA.

Surgical Approaches
The radial head can be approached
via a posteriorly based utilitarian
incision or a laterally based incision
directly over the radial head. A posteriorly based incision allows access
October 2014, Vol 22, No 10

to the medial and lateral sides of the
elbow in cases of complex elbow
instability. The incision is in the
midline of the elbow with a slight
curve around the tip of the olecranon
process. Direct access to the radial
head is obtained via a laterally based
incision and can be used for most
isolated radial head replacements.
The lateral approach uses an incision
extending from just proximal to the
lateral epicondyle angled toward the
supinator crest of the ulna.
Through either incision, the surgeon
may use the Kocher or Kaplan interval
or split the extensor digitorum communis15 (Figure 2). The classic Kocher
interval is found via a small fat stripe
delineating the interval between the
extensor carpi ulnaris and the anconeus. However, the LUCL is at risk
with the Kocher approach. The Kaplan
approach uses the interval between the
extensor digitorum communis and the
extensor carpi radialis longus and
brevis. Although the Kaplan approach
may protect the LUCL from iatrogenic
injury, this interval can place the PIN
at risk with distal extension.

Surgical Technique
In the setting of a planned isolated
RHA, we prefer a laterally based
incision. This approach is preferred
because it allows assessment and
management of the LUCL, which
cannot be done through a Kaplan
approach. The Kocher interval is used
by identifying the fat stripe under the
elbow fascia, as mentioned.15 The
fascia is incised along the fat stripe
proximally to the lateral epicondyle.
The anconeus is reflected posteriorly
with care taken to preserve the joint
capsule proximally. The lateral distal
triceps should be left in continuity
with the anconeus as a posterior flap.
The distal extensor carpi radialis
longus and common extensors are
reflected anteriorly off the humerus.
Once the supinator is visualized, it is

Figure 2

A laterally based approach to the
radial head. Line a demonstrates the
Kaplan interval, which is the interval
between the extensor digitorum
communis and the extensor carpi
radialis longus and brevis. Line
b demonstrates the classic Kocher
approach, using the interval between
the anconeus and the extensor carpi
ulnaris.

reflected off the radius. The capsule is
incised from the lateral epicondyle to
the supinator crest. The LUCL is
often disrupted in complex elbow
instability. RHA can be performed
with the LUCL left intact; this is the
senior authors’ preference when feasible. If exposure is needed, the LUCL
can be taken down from the epicondyle and tagged for later repair.
A micro sagittal saw is used to cut
the radial neck at its base, and
a Hohmann retractor is placed over
the radius to deliver it laterally away
from the capitellum. Subsequent
steps are similar to those used with
most of the currently available implants. We prefer a smooth-stemmed
implant for most our RHA cases. The
radial canal is broached until an
anatomic fit is achieved, and then the
implant is trialed. When sizing the
head, we prefer to undersize the
implant because overstuffing is detrimental to the stability of the elbow
and may contribute to late capitellar
pain and erosion. Intraoperatively,
we visualize the lesser sigmoid notch
of the ulna. We attempt to align the
most proximal portion of the lesser
sigmoid notch with the proximal
surface of the implant to attain
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Figure 3

A, A lateral approach to the radial head for an acute terrible triad injury. The anatomic radial head arthroplasty is implanted, and
a bald lateral epicondyle can be seen from the avulsed lateral ulnar collateral ligament (LUCL). (Courtesy of J.M. Itamura, MD,
Los Angeles, CA.) B, The native LUCL is grasped between forceps and reapproximated to the isometric point on the
center of the capitellum. Drill holes for tunnels are directed anteriorly and posteriorly along the lateral column
(indicated by the yellow arrows). The LUCL is repaired with a docking technique. (Courtesy of M.D. Lazarus, MD,
Philadelphia, PA.) C, LUCL reconstruction using a semitendinosus allograft with a docking technique for chronic
LUCL insufficiency.

proper height. Intraoperative fluoroscopy can be of benefit to those
with less experience with RHA,
although it is important to note that,
on radiographs, the implant will
appear larger than the native radial
head because of the metal replacing
both bone and cartilage.
After implanting the final prosthesis, the LUCL is repaired with
a docking technique if needed.
Careful repair of the extensor musculature is also done to provide
additional stability to the lateral
elbow. Chronic cases with an attenuated LUCL may require LUCL
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reconstruction with an autograft or
allograft tendon (Figure 3).
When performing an RHA, it is
imperative that the height of the
radial head in relation to the ulna be
restored. Doornberg et al16 evaluated
the radial head height in relation to
the coronoid process using twodimensional and three-dimensional
CT scans of 17 patients with intact
radial heads. On average, the radial
head height was 0.9 mm more
proximal than the lateral edge of the
coronoid process. The authors recommended placing the implant at the
level of the lateral edge of the coro-

noid, using intraoperative imaging,
to avoid overstuffing the joint.
Subsequently, Athwal et al17 performed a cadaver study in which they
sequentially placed radial head implants from an ideal size up to an
8-mm oversized implant in terms of
radial head height. The authors
determined that visual inspection of
the lateral ulnohumeral joint space
was a reliable indicator of overstuffing
the joint. Gapping of 0.9 mm of the
lateral ulnohumeral joint space
occurred with 2 mm of overstuffing.
In this study, fluoroscopy was unreliable, and lateral ulnohumeral gapping
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Figure 4

A, AP radiograph of an oversized radial head implant used to treat a terrible triad injury. There is gapping of the lateral
ulnohumeral joint space and medial translation of the ulna relative to the humerus. B, Lateral radiograph of the patient in
panel A. There is ulnohumeral incongruity caused by the overstuffed radiocapitellar joint.

was not noted on fluoroscopy until
the joint was overstuffed by .6 mm.
Checking the range of motion after
implantation of the radial head also
can assist in determining a properly
sized implant. The radiocapitellar gap
should be assessed in extension and in
flexion. Birkedal et al18 reported on six
patients who had a decreased amount
of flexion after RHA, requiring
removal of the prosthesis for pain relief. The cadaver component of this
study concluded that the radiocapitellar gap was significantly smaller
in flexion than in extension. Subtle
oversizing of the radial head implant
may cause abutment on the radial
fossa of the distal humerus, leading to
postoperative decreases in flexion as
well as pain (Figure 4).
One of the most important technical
aspects of RHA is repair of the lateral
ligamentous complex. Beingessner
October 2014, Vol 22, No 10

et al12 performed a cadaver study
using RHA with and without repair
of the lateral ligamentous complex and
extensor muscles; they discovered that
RHA alone did not fully restore elbow
stability unless the LUCL was competent. This fact highlights the importance of repairing or reconstructing the
LUCL in the setting of a complex
fracture-dislocation in which an RHA
will be used.

Radial Head Implants,
Effects of Design,
and Outcomes
Loose-fitting Stems
Regarding the fit of the prosthesis,
some implants are categorized as loose
fitting (Figure 5). These radial heads
are modular with respect to the head,
neck, and shaft. These types of stems

are thought to settle into a position
that is anatomic and that essentially
acts as a spacer block to stabilize the
elbow. Theoretically, this type of
implant will not cause loosening or
implant pain compared with a pressfit stem, which may be placed in
a nonanatomic position. A loosefitting stem will “dial in” when the
elbow goes through a range of motion
and may better articulate with the
capitellum throughout the entire arc of
motion. The theory favoring the loosefitting implant is that the play of
the implant will accommodate for the
variance between the native and the
prosthetic radial head. However,
potential still exists to overstuff the
radiocapitellar joint with this implant.
Recent evidence has demonstrated
good short- and intermediate-term
outcomes with the use of the loosefitting prosthesis. Chien et al19 reported
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in their series had radiolucencies
around the neck, and 9 had capitellar
erosion, although there was no pain
associated with these findings.
Given that these implants are intentionally placed loose, the development
of lucency about the stem is unavoidable. The clinical implications of these
lucencies may be trivial. No study to
date has evaluated the tolerable
amount of radiolucency with this type
of implant. Given the current evidence, it is unclear whether a loosefitting implant performs better than
a press-fit stem, but the results with
these implants do show restoration of
elbow stability and pain relief.

Figure 5

Press-fit Stems

A, Evolve Modular Radial Head implant with a modular head and smooth-finish,
loose-fitting stem. (Courtesy of Wright Medical Technology, Arlington, TN.) AP
(B) and lateral (C) radiographs of a patient treated with the Evolve implant for
a Mason-Johnston type III radial head fracture.

their short- to medium-term outcomes
of RHA with a loose-fitting stem for
the treatment of 10 radial head fractures and 3 nonunions at a mean
follow-up of 38 months (range, 20 to
70 months). Improved Mayo Elbow
Performance Index scores were seen,
with eight patients reporting excellent results; three, good results; and
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two, fair results. None of the prostheses in this series was removed
because of loosening, and no incidence
of capitellar erosion was reported.
Doornberg et al20 also showed good
results with the use of this type of
implant for the treatment of radial
head fractures associated with elbow
instability. Seventeen of the 27 patients

Press-fit stems are grit-blasted or
plasma-sprayed to achieve a tight fit in
the intramedullary canal (Figure 6).
These implants are also modular, and
the heads are designed to replicate the
concavity and eccentricity of the native
radial head. Grit-blasted titanium
stems have a roughened texture, which
is thought to offer better initial press-fit
stability than plasma spray; but both
have acceptable amounts of micromotion.21 A stem made of plasmasprayed titanium is believed to offer
better osseointegration, which may
prove to be beneficial in the long
term.22 Press-fit stems obtain an
interference fit with the intramedullary
canal of the radius. Because of this
initial fit, motion of the implant within
the intramedullary canal is limited,
and correct positioning is mandatory.
Intraoperative radial shaft fractures
have occurred as a result of large hoop
stresses because of oversizing the
stem.23
Moro et al24 reported on the use of
RHA with a press-fit stem for the
treatment of Mason-Johnston type III
and IV fractures in 25 elbows (24
patients). Following the procedure,
the authors reported improved Medical Outcomes Study 36-Item Short
Form scores, 17 (out of 25 elbows)
excellent Mayo Elbow Performance

Journal of the American Academy of Orthopaedic Surgeons
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Figure 6

Figure 7

Axial (left) and lateral (right) views of an anatomic radial head system. This
implant has a modular titanium head combined with a grit-blasted titanium stem.
The head has an offset elliptical concavity to replicate the native radial head
anatomy. (Courtesy of Acumed, Hillsboro, OR.)

Index scores, and an average subjective patient satisfaction score of 9.2
(out of 10). The average flexion arc
was from 28! to 140!. Seventeen elbows in this study had radiolucency
about the stems, but none required
removal because of pain or loosening
within the 39-month average followup. These results were echoed in
a later study of 16 patients who were
treated with a press-fit Vitallium RHA
for acute and chronic radial head
fractures as well as elbow fracturedislocations.25 An interesting finding
in this study was that the patients who
were treated acutely had a trend
toward better Disabilities of the Arm,
Shoulder and Hand scores and
improved range of motion, although
these findings did not reach statistical
significance.
A recent study evaluated the midterm results of press-fit RHA in 37
patients with a 50-month radiographic follow-up.26 These authors
found that nine implants had to be
removed because of loosening, and
three more were loose but still implanted. They concluded that loosening occurs early (mean, 11 months)
and often requires implant removal.
Results of this study were comparable
to those of prior studies24,25 in regard
to range of motion; however, the
clinical effect of removing the prosthesis in this subset of patients was not
October 2014, Vol 22, No 10

evaluated. It appears that press-fit
stems may offer good results in the
short term; however, compared with
loose-fitting stems, press-fit stems have
been associated with increased loosening that has required implant
removal. This may be because the
implants do not allow sufficient
motion to adapt to the varying anatomy of the capitellum. It is possible
that the press-fit stems are placed in
a nonanatomic position, which could
lead to late loosening and pain. If the
RHA does not allow a smooth congruent arc of motion in the elbow,
then the implant may be subject to
stresses causing loosening, with longer
follow-up. Implant removal may be an
option, although this may lead to late
proximal radial migration. Based on
the current evidence, press-fit RHA
does restore stability and improve pain
and motion; however, it is associated
with a higher likelihood of implant
loosening, leading to revision surgery.

Bipolar Prosthesis
A bipolar RHA is one with an articulation in the head-neck junction of the
implant (Figure 7). This type of
prosthesis is thought to allow better
articulation of the radial head component to the capitellum throughout
the entire arc of elbow motion. Initial
results by Judet et al27 were promising

A bipolar radial head prosthesis:
titanium stem (left) combined with an
all-polyethylene head component
(right). (Courtesy of Small Bone
Innovations, Morrisville, PA.)

and showed improved elbow stability
with no complications in a small
cohort of 12 patients. Good results
have also been reported by later
studies with mid-term follow-up.28,29
Celli et al30 confirmed these findings
in 2010 in 16 patients at an average
follow-up of 41.7 months. They
showed an 87.5% satisfactory outcome in regard to clinical, functional,
and radiographic outcomes with use
of a bipolar prosthesis for acute radial
head fractures. These series, however,
described a unique kind of RHA
complication—dislocation of the
prosthesis.
To date, the largest outcome study
evaluating the use of a bipolar arthroplasty was performed by Zunkiewicz
et al.31 A bipolar RHA implant was
used in 23 patients for acute radial
head fractures and 7 patients with
chronic disorders, with an average
follow-up of 34 months (range, 24
to 48 months). The average Disabilities of the Arm, Shoulder and
Hand score was 13.8, and the average
flexion-extension arc was 126!. Two
complications requiring reoperation
were reported in this series. One
patient required revision for an overstuffed joint secondary to inadequate
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Figure 8

A, A pyrocarbon radial head prosthesis with a modular titanium, plasma-sprayed stem. The radial head component contains
a central area of polyethylene that articulates with the stem taper. (Courtesy of Integra Life Sciences Orthopaedics,
Plainsboro, NJ.) AP (B) and lateral (C) radiographs of a pyrocarbon radial head prosthesis used for a terrible triad injury in
a young woman.

radial neck cut, and one unstable
elbow required placement of an
external fixator. Radiographic signs
of degeneration at the radiocapitellar
joint were not present in any patient.
A bipolar RHA seems to offer
improved outcomes and yet another
option for radial head reconstruction;
however, dislocation of the implant
has been an issue in most series. It
should be noted that monopolar implants can better resist radiocapitellar
subluxation in the setting of soft-tissue
deficient cadaver elbows,32 particularly in a terrible triad model.33

Pyrocarbon Prosthesis
Replacement of the radial head with
a metallic prosthesis has raised concern regarding wear of the capitellum.
Advancements in implant technology
have led to the development of a radial
head composed of pyrolytic carbon
combined with a titanium alloy stem.
Pyrocarbon is thought to have a modulus of elasticity that is close to bone
and can possibly provide a more ade-
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quate load transmission to the
radius.34 The current benefits of this
type of implant are unclear, although
it is believed it may cause less capitellar wear in the long term. This
may prove beneficial in younger patients with non-reconstructable radial
head fractures who may need an
implant with more durability.
Recently, Ricón et al34 used a
MoPyC (modular pyrocarbon radial
head) prosthesis (Tornier) in the
treatment of 28 patients with nonreconstructable radial head fractures.
The head is made of pyrolytic carbon;
the prosthesis is modular with a separate head, neck, and stem. This study
found improved Mayo Elbow Performance Index scores at a mean
follow-up of 32 months, with excellent or good results in 25 of 28 patients. Ricón et al34 achieved results
on par with those of prior studies,
although long-term results are still
lacking. No new complications were
seen with the use of this type of
prosthesis. The study was performed
in Spain, and this type of implant

currently is not available for use in the
United States. New RHA implants
composed of pyrocarbon are currently being investigated at select
hospitals (Figure 8).

Radiocapitellar
Hemiarthroplasty
RCH is a relatively new procedure that
may be useful in patients with radiocapitellar arthritis, nonreconstructable
capitellar fractures, and possibly osteonecrosis of the capitellum (Figure 9).
Capitellar implants have recently been
introduced with and without stems.
These types of implants may be combined with the various types of radial
head implants previously discussed. In
patients with radiocapitellar arthritis,
isolated RHA may lead to late capitellar pain from an already degenerated capitellum. To date, the only
study reporting outcomes of this
procedure is that of Heijink et al.14
They reported on three patients who
were treated with a radiocapitellar
arthroplasty for Essex-Lopresti lesions
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Figure 9

supination are allowed with the elbow
at 90! of flexion. After 6 weeks, if the
patient is lacking range of motion or
strength, we then allow for formal
therapy. In the setting of elbow instability, the elbow is allowed a range of
motion through the stable arc found
intraoperatively for 2 to 3 weeks, after
which full unrestricted range of
motion is allowed.

Complications

A radiocapitellar hemiarthroplasty
prosthesis. This implant has
a capitellar and radial head
component that is press-fit.
(Courtesy of Small Bone
Innovations, Morrisville, PA.)

associated with capitellar degeneration. Pain and function improved in all
three patients; however, one patient
required revision surgery because of
loosening. Given that the literature to
date is limited to this case report,
future outcome and biomechanical
studies are needed to determine fully
the benefits of this technology.

Rehabilitation
Postoperative rehabilitation after RHA
is aimed at achieving a functional range
of motion for the elbow. When RHA is
used for an isolated radial head fracture, we typically place the patient in
a splint for 7 to 10 days. We then allow
full active and active-assisted range of
motion of the elbow. Pronation and
October 2014, Vol 22, No 10

Postoperative elbow stiffness, pain,
ulnar nerve palsy, PIN palsy, and heterotopic ossification have all been reported following radial head surgery.
These complications are not specific to
this procedure and are more likely
related to the trauma sustained by the
elbow. PIN palsy in particular can
be encountered with overaggressive
retraction at the radial neck. Current
press-fit and loose-fitting stems demonstrate radiolucencies about the stem
of the implant. Evidence in the literature is contradictory as to whether
lucencies around the stem indicate
loosening leading to forearm pain.35,36
Capitellar erosion37 is a reported
complication with longer follow-up of
RHA. This may not be avoidable
because currently available radial
head implants have a higher modulus
of elasticity than does native capitellar
cartilage, leading to excessive wear.
Overstuffing the radial head is
thought to further accelerate this
process. Bipolar prostheses have
a higher incidence of dislocation,
which is a unique complication that
should be monitored when using
this type of prosthesis.

Summary
RHA has been shown to have good
outcomes when used for acute radial
head fractures, elbow instability, and
arthritis. The devices have generally had
acceptable mid-term results. Loosefitting prostheses have demonstrated

good short- and intermediate-term
outcomes. Press-fit devices restore stability and improve pain and motion but
are associated with a greater likelihood
of implant loosening. Pyrocarbon implants have shown good results to date,
but they are not currently available for
use in the United States. A bipolar RHA
seems to offer improved outcomes;
however, dislocation of the implant has
been an issue in most series. Adequate knowledge of indications and
surgical technique and a thorough
understanding of implant design are
essential for a good outcome.
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