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In years past, most of the debate on
the treatment of displaced radial-
head fractures has centered on the
need for excision and on whether
silicone replacement was needed
after excision.1-7 Internal fixation of
radial-head fractures had been men-
tioned, but was not reported with
regularity until the mid-1980s.1,8-16

With the availability of more versa-
tile implants for internal fixation
and an increasing understanding of
the role of the radial head, internal
fixation of displaced radial-head
fractures is now more widely prac-
ticed with reported success.  None-
theless, this operation is technically
demanding, and complications can
occur.  The purpose of this review is
to consider the mechanical role of
the radial head, to enumerate the
indications for internal fixation after
fracture, and to discuss the technical
details of internal fixation and the
avoidance of complications.

The Mechanical Role of
the Radial Head

In orthopaedic anatomic studies, it
may be erroneous to conclude that
form follows function (e.g., assum-
ing that if a ligament is thick, it
must be important, or if a bone is
large and strong, it must be crucial
to skeletal stability).  As Stephen
Jay Gould has pointed out, this
concept relies on a strict Darwinist
interpretation that may not always
be valid.  For example, the coraco-
acromial ligament may or may not
play a role in the stabilization of
the shoulder.  There is now consid-
erable evidence that the ligament is
the source of pathologic impinge-
ment and often should be excised.
We also know from microsurgical
experience that the gracilis and
even the large latissimus dorsi can
be moved (or removed) without
noticeable loss of function.  Clearly,

size, location, and presence alone
are not enough to justify preserva-
tion of any structure, including the
radial head.  It is helpful to review
what is currently known about the
stabilizing function of the radial
head.

Stability of the Elbow
The radial head potentially sta-

bilizes the elbow and forearm in
two ways.  First, radiocapitellar
contact may resist valgus forces,17-21

preventing recurrent dislocation or
excessive valgus displacement.
Second, the forearm and wrist are
stabilized in grip activity as load is
transferred from the wrist to the
radiocapitellar joint.22-25 The mag-
nitude of the load borne by the
radial head in both of these situa-
tions has not been fully established
in laboratory or clinical investiga-
tions.  Nonetheless, if preservation
of the radial head with the use of
internal fixation is considered, it is
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Abstract

Displaced fractures of the radial head in the young active patient should no
longer be routinely treated with excision of the radial head.  Better techniques of
imaging, surgical exposure, and implant placement have improved the likeli-
hood of preserving the head.  Associated injuries may make preservation of the
radial head important for both acute and long-term stability.  In patients with
suspected injury to the interosseous ligament of the forearm, saving the radial
head may prevent pathologic proximal migration.  Rigid internal fixation, per-
mitting early mobilization, can be applied to the radial head and neck in a “safe
zone” that does not impede motion.  Radial-head excision should be performed
in patients with grossly comminuted fractures and in those with low demand on
their upper extremities.
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maximize the contact at the joint.
During healing, the contact at the
radial head combined with tension
in the ligamentous complex widens
the base of support of the elbow.  In
fact, restoring stability on the lateral
side may be more critical for acute
stability than repair of the medial
side.  Unfortunately, the radial-
head fracture itself may be too com-
minuted to permit repair and recon-
struction.  In this situation, replace-
ment with a silicone or metallic
prosthesis may be needed, although
these devices are not without prob-
lems.

Clinical Studies of Chronic Instability
There is little evidence in clinical

studies that loss of radial-head con-
tact in the otherwise normal elbow
leads to excessive valgus laxity or
instability over the long term.  The

deforming or destabilizing forces
that lead to recurrent acute disloca-
tion are more complex than simply
a pure valgus load. Therefore, the
management of this complex in-
jury, referred to as the “terrible
triad” of the elbow, requires atten-
tion to the ligaments and muscle-
tendon unit as well as joint position
and skeletal reconstruction.

The stability of the lateral side of
the elbow is enhanced by a combi-
nation of tension in the posterolat-
eral ligament complex and com-
pression in the radiocapitellar
joint.27 Radiocapitellar contact with
an intact radial head, in combina-
tion with a functioning posterolat-
eral ligament complex, will resist
posterolateral “rollout” of the joint.
In patients with fracture-dislocation,
the forearm must be positioned in
pronation to protect the repair and

important to justify this practice on
the basis of the published literature
and experience.

Valgus Stability

Laboratory Studies
The valgus stability of the elbow

has been studied in the laboratory
by several investigators.  In 1980,
Schwab et al17 postulated, on the
basis of anatomic study, the me-
chanical contribution of the radial
head in resisting valgus deformity.
A number of other studies followed
in which investigators used a some-
what different technique of testing,
confirming, and perhaps exaggerat-
ing the stabilizing effect of the radi-
al head.18-20,26 In the most sophisti-
cated of these studies, that by
Morrey et al,20 the weight of the
arm was used as the deforming
force.  The results demonstrated
that the radial head is a secondary
stabilizer resisting valgus load.
Retention of the radial head seemed
to shift the point of rotation in the
varus-valgus plane, decreasing the
lever arm and the relative load on
the medial ligaments (Fig. 1).
However, in cadaveric specimens,
without the coaptive force of mus-
cle tension, the elbow became
grossly unstable if the medial and
lateral ligaments were sectioned,
whether the radial head was pre-
sent or absent.

Clinical Studies of Acute Instability
Acute fractures of the radial

head with dislocation may be asso-
ciated with gross instability and
recurrent acute dislocation.  How-
ever, this complex injury is quite
different from most uncomplicated
radial-head fractures.  With dislo-
cation, concomitant injury to the
anteromedial and posterolateral
ulnohumeral ligaments and a frac-
ture of the coronoid may be pres-
ent, reflecting the severity of trau-
matic forces.  In this setting, the
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Fig. 1 Mechanical role of the radial head in valgus stability.  F represents valgus force; T,
tension that develops in the medial collateral ligament; r, distance from the fulcrum to the
point of action of the ligament (lever arm).  A, With an intact radial head, the entire com-
plex is stable.  B, After excision of the radial head, the same force or torque results in
increased tension on the ligament.
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valgus laxity noted on physical
examination by some investiga-
tors2-5 was more prominent after
radial-head excision but does not
seem to have been clinically dis-
abling.  A search of the literature
disclosed no reports of pathologic
valgus laxity or late recurrent
elbow dislocation secondary to
radial-head excision alone.  If the
patient is a throwing athlete, there
may be a greater need to retain the
radial head, as the valgus load of
the pitching arm may be quite
high; however, this remains only
theoretical.

Longitudinal Stability

Laboratory Studies
Load sharing at the elbow

between the radius and the ulna
with grip activities and lifting is
still poorly understood in the intact
upper extremity.  Although Halls
and Travill23 tried to measure the
amount of load sharing at the prox-
imal ulna and radius with loading
at the wrist, the experimental meth-
ods used were not optimal to an-
swer this question.  Although they
reported that 60% of the load was
borne by the ulna and 40% by the
radial head at the elbow, they
noted no change in this ratio after
incision of the entire soft-tissue
connection between the radius and
the ulna, including the interosseous
ligament of the forearm.

The importance of the interos-
seous ligament of the forearm has
been documented in other stud-
ies,22,28 suggesting that even with
an intact upper extremity, a change
in load sharing would occur with a
change in forearm rotation as the
interosseous ligament of the fore-
arm alters shape and alignment.  In
addition, contact pressures at the
radiocapitellar joint have been
shown to change with different
positions of flexion and exten-
sion.24

It is known from laboratory stud-
ies that the radial head does bear
some load at the radiocapitellar
joint.  Once the radial head has been
removed, this can no longer occur.
If the main soft-tissue structures
linking the radius and ulna (i.e., the
interosseous ligament and the trian-
gular fibrocartilage complex) are
disrupted, the radius will displace
proximally relative to the ulna.  In
contrast, if the radial head is intact,
whether in the minimally displaced
fracture or after internal fixation,
proximal translation (migration) of
the radius is precluded in spite of
injuries to the soft tissues linking
the radius and ulna.29

Clinical Evidence
Proximal displacement of the

radius after radial-head fracture or
resection has been described by
many investigators over the past 50
years.  Because of the variable
nature of these reports, it is diffi-
cult to gauge the risk of asympto-
matic and symptomatic migration;
estimates range from 20% to 90% of
patients after radial-head resection.
The principal deformity after prox-
imal translation is at the wrist; the
distal ulna sits dorsal and distal to
the carpus, blocking supination
and extension of the wrist.30

Ascertaining the natural history
and timing of proximal translation
has not been possible, as most re-
ports addressing “proximal migra-
tion” did not specify the status of
the wrist and forearm ligaments at
the time of injury.  In addition, it is
unclear whether the proximal
translation of the radius occurred
over the first few weeks or took
months or years.  Whatever the
timing, the principal injury is the
loss of mechanical support from
radiocapitellar contact and the
associated compromise of the
interosseous ligament of the fore-
arm.  (In the past, the term “inter-
osseous membrane” was used,

although in fact the central portion
has the structure and function of a
ligament.)  If the ligament is not
torn, proximal movement of the
radius is unlikely, although this is
not certain.

In patients who present with
acute proximal translation (often
referred to as the Essex-Lopresti
lesion31), there is little doubt that
the interosseous ligament is torn.
All attempts at radial-head preser-
vation should be made if this injury
is suspected.  Reliable repair of the
interosseous ligament has not been
reported.  Cross-pinning the radius
and ulna, in the hope that the liga-
ment will heal in the reduced posi-
tion, has not been shown to be clin-
ically reliable.29

The inability of the interosseous
ligament of the forearm to heal has
also been documented in a study
by Knight et al.32 In their study of
the efficacy of use of a radial-head
metallic prosthesis, one patient
required removal of the device
months after implantation because
of loosening.  Despite the fact that
the radius had been held out to
length for months, proximal migra-
tion of the radius was evident and
symptomatic within weeks of re-
moval of the prosthesis, reaching a
full centimeter of radioulnar in-
equality.  Interestingly, at the time
of initial treatment, this patient was
not noted to have any proximal
displacement of the radius, and the
prosthesis had been placed to pre-
vent that possibility.  The radius
translated a full centimeter, sug-
gesting that the interosseous liga-
ment does not heal with mechani-
cal integrity, despite protection for
several months.

For longitudinal stability after
injury to the interosseous ligament,
the radial head is of paramount
importance.  The intact or repaired
radial head can continue to share
load at the elbow, precluding prox-
imal migration.  As Essex-Lopresti
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first pointed out,31 the optimal
solution to acute forearm dissocia-
tion would probably be internal
fixation of the radial head.  His use
of the subjunctive was necessitated
by the lack of surgical possibilities
at that time, but was nonetheless
conceptually correct.

Another alternative to radial-
head preservation is prosthetic
replacement.  Speed33 first proposed
prosthetic replacement of the radial
head in 1941 in an attempt to restore
radiocapitellar contact and prevent
proximal translation of the radius.
He implanted ferrule caps over the
neck of the radius but found that
they displaced and caused inflam-
mation.  Other authors have since
reported the use of acrylic, metallic,
and silicone radial-head prosthe-
ses.32,34-37

Interestingly, Mackay et al34 re-
ported that despite use of a silicone
prosthesis, 4 of 16 patients demon-
strated more than 4 mm of proxi-
mal translation of the radius.  Sowa
et al29 also reported that several
patients had continued proximal
translation of the radius despite
use of a silicone prosthesis.  As
experience with the prosthesis
grew, more reports of material fail-
ure and dislocation were pub-
lished.34,38-40

For established proximal trans-
lation of the radius, shortening of
the ulna to correct the wrist defor-
mity has not been consistently
helpful, whether achieved by an
ulna-shortening osteotomy, the
Sauve-Kapandji procedure, or
Darrach resection.  Temporary
equality of length at the wrist is
usually achieved, followed by
continued proximal translation.29

In many cases, as Brockman41 first
suggested in l931, the creation of a
radioulnar synostosis may be the
best solution when there is an
established wrist deformity sec-
ondary to proximal translation.
Creation of a radioulnar synosto-

sis has been the most reliable sal-
vage procedure, principally used
to maintain wrist function and
flexion and extension of the
elbow.  However, as Peterson et
al42 have recently shown, patients
do not necessarily do well.  We
have also discovered that patients
whose wrists are fixed in neutral
forearm rotation (often recom-
mended in the past as the optimal
position) find use of a standard
keyboard difficult.   This is an
important consideration as our
society becomes more keyboard-
dependent.

A return to use of a metallic
prosthesis in an attempt to improve
load bearing has also been at-
tempted.  There is not enough evi-
dence at this time to recommend
the routine use of the metallic radial-
head implant.  Knight et al32 re-
ported the use of a metallic pros-
thesis with encouraging results in
21 patients.

Overview
In summary, on the basis of both

laboratory and clinical information,
the radial head is both necessary
and sufficient to prevent longitudi-
nal proximal migration in the
patient at risk.  In the case of ulno-
humeral dislocation, repair and
reconstruction of the lateral side,
including internal fixation of the
radial head, may be sufficient to
prevent acute redislocation in the
grossly unstable elbow.  Chronic
valgus instability after radial-head
resection does not seem to be a
clinical problem that causes cata-
strophic dislocation.

The radial head is probably
increasingly important as the
injury becomes more severe and
the structures that can substitute
for load sharing are injured.  The
radial head may also be more
essential in a vigorous patient who
performs lifting and grip activities.
This combination of patient activity

and injury necessitates considera-
tion of internal fixation of the radial
head.

Classification of Radial-
Head Fractures

It is not possible to discuss man-
agement of fracture of the radial
head without discussing the famil-
iar Mason classification.7 As with
most classifications conceived by
using a retrospective examination
of radiographs and charts, some
modification has been needed for
contemporary use.  The modifica-
tion that may be useful is based on
more than the radiographic ap-
pearance and includes features of
the clinical examination and an
assessment of associated injuries.

As summarized in Table 1, radial-
head fractures can be categorized
as follows:  type I, those that are
minimally displaced and require
no operative treatment;  type II,
those that require operative inter-
vention because of displacement
and can be either fixed internally or
excised; and type III, those that are
so comminuted and displaced that
internal fixation is technically
impossible.  With type III fractures,
excision is usually needed to permit
forearm rotation.

In this classification, it is those
fractures that fit into type II that
should be considered for internal
fixation.  Those that fit into type I
are not displaced enough to war-
rant internal fixation, and those
that are type III are so severely
comminuted that open reduction
with secure fixation is technically
impossible.  This clinical feature of
type II fractures, that they are dis-
placed but repairable, is a depar-
ture from the original classification,
which was based solely on the radio-
graphic appearance.  For example,
a three-part fracture of the head
and neck might have been classified

Displaced Radial-Head Fractures
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type III in the original scheme;
however, if the fragments are large
and discrete and internal fixation is
possible, the fracture would now
be considered a type II.

Decision-Making Factors

Age and Demands
As with other fractures being

considered for operative interven-
tion, it is helpful to try to classify
the patients on the basis of whether
they make high or low demands on
their elbows (e.g., the 26-year-old
athlete versus the 72-year-old
retired banker).  There are, of
course, patients who do not fit easi-
ly into either of these two cate-
gories; however, if the surgeon is
considering preservation of the
radial head with the use of internal
fixation, the patient should fit into
the high-demand group.  Like-
wise, a low-demand patient is less
likely to suffer from the ill effects of
proximal migration of the radius
after radial-head resection.  Radial-

head excision, if needed, is usually
better tolerated by low-demand
patients.

The principal caveat regarding
age and demand pertains to the
patient with associated ulno-
humeral dislocation, for whom
radial-head preservation could
mean the difference between exter-
nal fixation of the joint and pin-
ning the joint for stability.  Gener-
ally speaking, the older patient
with the displaced radial-head
fracture has not suffered a high-
energy injury leading to global and
acute instability.

Associated Injuries

Acute Instability With Posterior
Dislocation

Patients with associated elbow
dislocations and coronoid-process
fractures may have type II radial-
head fractures (Fig. 2).  In this situ-
ation, internal fixation of the radial
head with lateral ligament repair is
not only helpful, but may provide
enough of a difference that tempo-

rary fixation across the joint,
whether external or internal, is
unnecessary.  Early motion, as tol-
erated, can be initiated with less
fear of redislocation. 

Injury to the Interosseous Ligament
of the Forearm

In patients who exhibit forearm
tenderness and radiologic evi-
dence of proximal translation of
the radius, internal fixation of the
radial head is the optimal treat-
ment.  In cases of gross displace-
ment, the radial-head fracture
should be repaired but not expected
to bear load until skeletal healing
has been achieved.  It may be help-
ful to use temporary cross-pins or
an external fixator that holds the
radius out to length during heal-
ing.

When injury to the interosseous
ligament of the forearm is not
obvious but is suspected on the
basis of the clinical examination
findings, the use of internal fixa-
tion is somewhat more controver-
sial.  In these cases, the radial head
should be repaired if possible.
There is no clinical comparison
study of patients with suspected
injury to the interosseous ligament
who were treated with excision or
internal fixation.  However, if the
patient is at risk for proximal
migration of the radius and the
surgeon is capable of restoring
radial-head function, the optimal
outcome is more assured, especial-
ly in the younger patient.  As re-
ported by Sowa et al,29 once symp-
tomatic proximal migration has oc-
curred, there are few reliable alter-
natives (e.g., prosthetic replace-
ment).

In summary, younger active
patients with displaced but re-
pairable fractures of the radial head
should be considered for internal
fixation, especially if there is any
suspicion of injury to the interos-
seous ligament of the forearm.
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Table 1
Modified Mason Classification*

Type I:  Nondisplaced or minimally displaced fracture of the head or neck
• Forearm rotation (pronation/supination) is limited only by acute pain and

swelling (no mechanical block)
• Intra-articular displacement of the fracture is usually <2 mm or a marginal

lip fracture

Type II:  Displaced (usually >2 mm) fracture of the head or neck (angulated)
• Motion may be mechanically blocked or incongruous
• Without severe comminution (technically possible to repair by open 

reduction with internal fixation)
• Fracture involves more than a marginal lip of the radial head

Type III:  Severely comminuted fracture of the radial head and neck
• Judged not reconstructable on basis of radiographic or intraoperative

appearance
• Usually requires excision for movement

* All of these fractures may have associated injuries (e.g., interosseous ligament injury,
posterior elbow dislocation with or without coronoid fracture).



Internal Fixation of the
Radial Head

Exposing and repairing the radial
head is not simple and can result in
loss, rather than preservation, of
radial-head function if not properly
planned and executed.  In addition
to appropriate imaging and preoper-
ative assessment, plans for excision
should always be made as a fallback
position should internal fixation not
be possible.  In some cases, there is
commensurate injury to the capitel-
lum that cannot be repaired.  In other
cases, the comminution is so great
that adequate fixation is not possible,
and excision should be performed,
the patient being forewarned.

Preoperative Imaging
In addition to good-quality plain

radiographs, computed tomo-
graphic (CT) scans also have a role
in preoperative evaluation of the
radial head.  Axial, sagittal, and
coronal sections can be quite help-
ful in estimating the size of frag-
ments and the degree of displace-
ment.  If open reduction and inter-
nal fixation is under consideration,
CT can be used to better visualize
the fracture.  If the CT study shows
less displacement than expected
from the plain-radiographic ap-
pearance, an unnecessary proce-
dure may be obviated.  Recon-
structed images are less clear than
nonreformatted images.  The latter

can be obtained by reorienting the
limb in the scanner with assistance
from the radiology staff. 

Surgical Approach
The optimal surgical approach is

lateral (Fig. 3), but anterior to the
posterolateral collateral ligament
complex.  The skin incision is cen-
tered over the lateral epicondyle
and extends distally over the radial
head and neck, anterior to the
anconeus.  This approach differs
from the Kocher approach often
used for radial-head excision.  The
goals of the approach are adequate
exposure and maintenance and
protection of the posterolateral lig-
ament complex.  If a plate is needed,

Displaced Radial-Head Fractures
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Fig. 2 A, Dislocation of the elbow with a type II radial-head fracture.  B, Computed tomographic scan shows the displaced fracture with
fragments amenable to internal fixation.  C, Open reduction and internal fixation of radial head with two lag screws (one 2.0-mm and one
2.7-mm screw) in the “safe zone.”  D and E, Lateral and anteroposterior views obtained 5 months postoperatively.  F, Pronation and
supination approximately 1 year postoperatively.  (Parts C and F, copyright Robert N. Hotchkiss, MD)



the exposure must be extensive
enough to allow access to the joint
and at least 4 cm of the radial neck.

The anterior surface of the later-
al epicondyle is exposed.  The cap-
sule is elevated sharply down to
bone.  A Hohmann retractor can be
used to elevate the capsule, and the
dissection is then carried distally,
elevating the anterior capsule at the
level of the capitellum.  Care must
be taken not to disturb the collater-
al ligament, which originates from
the more posterior portion of the
lateral condyle.  The articular sur-
face should be bisected as one
looks from the vantage point of the
lateral aspect of the capitellum.  All
of the ligamentous origin may be
detached anterior to that line.
Little or none of the ligament
should be elevated posterior to that
line, unless needed.

As the capsule is elevated as a
single layer to the level of the joint,
the annular ligament is elevated as
well.  If the fracture includes only
the head, the incision of the capsule
need continue only another 1 to 2
cm to obtain adequate access to the
head alone.  This is usually not

enough, and more distal exposure
is required.

To gain exposure of the neck,
the common extensor compartment
is entered at the posterior border.
The muscle fibers are carefully
teased anteriorly.  By incising the
dorsal aspect of the floor of the
extensor compartment, the poste-
rior margin of the supinator is
exposed.  The muscle fibers are
identifiable by their characteristic
oblique orientation, nearly 45
degrees from the longitudinally
oriented fibers of the extensor com-
partment.  When the fibers of the
supinator are identified, they can
be divided at their most posterior
origin with the forearm in full
pronation.  This approach protects
the posterior interosseous nerve, as
well as the posterolateral ligament
complex.  If there is any doubt as to
the location of the posterior
interosseous nerve, it can be
exposed through the same incision.
The nerve is medial to the posterior
border by about 2 cm at the level of
the radial neck.  The nerve courses
obliquely, coming closer to the
edge of the supinator as the expo-

sure continues distally.  If a larger
plate that requires distal exposure
is being used, the nerve should be
identified to ensure its protection.
In addition, it may not be advisable
to use any retractors (e.g., Bennett
and Hohmann retractors) around
the radial shaft or neck at this level,
because they place too much pres-
sure on the nerve.  Deep right-
angle retractors are safer.  If the
surgeon is unfamiliar with this
approach, practicing on a cadaveric
specimen is worth the time.

Equipment and Hardware
A complete and comprehensive

supply of implants for internal fixa-
tion should be available before
going to surgery.  This should
include Kirschner wires (for tem-
porary fixation); a mini-fragment
internal-fixation set with recon-
struction plates, including the
minicondylar plate (Synthes); a
small-fragment set; and a Herbert
mini-screw set (Zimmer).

Operative Technique
The three major technical chal-

lenges are reassembling the frac-
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Fig. 3 A, Lateral approach to the radial head demonstrates the posterior edge of the supinator.  B, The supinator has been reflected ante-
riorly, exposing the radial neck.  The line indicates the location of the posterolateral ligament complex.  This should be protected if possi-
ble.  (Copyright Robert N. Hotchkiss, MD)
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tured head, securing the fractured
head to the neck, and ensuring that
the implants do not interfere with
pronation and supination.

Once the fracture has been thor-
oughly exposed, the pieces should
be positioned so as to reconstruct
the head.  Small Kirschner wires
can be used to temporarily hold the
fracture, but there is little room to
place the plates and screws.  Wires
should not be used for permanent
fixation.  Pins do not provide
enough stability for early motion
and can fragment (Fig. 4).  Rigid
internal fixation should be em-
ployed.

On the basis of information
obtained from anatomic dissec-
tions, there is a “safe zone” for
hardware placement measuring
approximately 100 degrees, cen-
tered on the equator in the neutral
position (Fig. 5).  If this zone is
used, both headed screws and
plates can be placed without fear of
impinging on the proximal radio-
ulnar joint.  If the fracture is limited
to the head, without extension to

the neck, the Herbert mini-screw
can be placed below the chondral
surface.  Use of absorbable pins for
this purpose has also been repored,
but I have no experience with these
implants.  Mini-fragment screws
can be used (sizes 1.5 to 2.7 mm).
Each fracture requires a careful
strategy, with use of an implant of
appropriate size for the fragment.
Traditional lag-screw fixation with
overdrilling of the proximal frag-
ment may not be needed if the
fragments are tapped while being
held in compression.  Overdrilling
may be risky if the fragment is
somewhat small and therefore at
risk for fragmentation.

The head often requires plate
fixation to the rest of the neck.  In
this instance, the incision must be
extended distally.  If there is any
question as to location or safety,
the posterior interosseous nerve
should be identified.  The 2.0 or 2.7
L-shaped plates can be carefully
contoured to fit over the neck (Fig.
6), providing excellent fixation.
Bone graft should be used to fill in

any defects, especially in the area
of the neck.  The reduction should
be checked with pronation and
supination in several positions of
flexion and extension.  Despite de-
tachment of all soft tissue from the
head fragments, these fractures
seem to heal without collapse due
to avascular necrosis.

The lateral capsular complex
should be carefully repaired.
Occasionally, suture anchors fixed
at the lateral epicondyle are helpful
in attaining a sound repair of the
posterolateral ligament complex.
The annular ligament, a component
of this structure, is usually secured
into position by this repair.  There-
fore, the annular ligament does not
usually require repair as a separate
structure.  Active motion should be
initiated as soon as the patient is
comfortable (usually within the
first few days).

Complications
Early complications from inter-

nal fixation are due to improperly
placed hardware, inadequate fixa-
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Fig. 4 An attempt at internal fixation of a
radial-head fracture resulted in fragmenta-
tion and loss of motion.  The radial head
was resected to improve function.
(Copyright Robert N. Hotchkiss, MD)

Fig. 5 The safe zone for hardware placement can be found by bisecting the midline of the
radial neck in neutral forearm rotation (inset).
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tion, or injury to the posterior inter-
osseous nerve.  These complica-
tions can be minimized with experi-
ence and planning.

Late complications include non-
union, hardware prominence, and
elbow stiffness.  Although non-
union can occur, it is rare.  After
healing, the plate may be promi-
nent along the lateral side, being
especially notable in thinner pa-
tients during forearm rotation.  The
plate can be removed safely after 4
to 6 months.

Stiffness in the elbow should be
minimized by early active motion,
emphasizing the extremes of posi-
tion in extension and flexion.  If the

lateral ligament was repaired for
instability, supination should be
limited during the first 4 to 6 weeks
after surgery.  If not, progressive
exercises to enhance pronation and
supination are often helpful.  It is
reasonable to expect some loss of
extension, especially in the older
patient.  Loss of 20 to 25 degrees of
extension should not preclude
effective function.

Summary

Internal fixation of displaced frac-
tures of the radial head should be
considered for active patients.

When there is acute instability or
concern about proximal migration
of the radius and injury to the
interosseous ligament of the fore-
arm, preservation of the radial
head offers the best solution.  The
procedure requires careful preop-
erative planning and a clear under-
standing of the lateral ligamentous
anatomy and the location of the
posterior interosseous nerve.
Implants should be appropriate for
the size of the fragments and must
be placed in a manner that does not
restrict forearm pronation and
supination.  Proper placement of
internal fixation is imperative for
an acceptable result.

Robert N. Hotchkiss, MD
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Fig. 6 A, Displaced fracture of the radial head and neck treated with open reduction and a contoured plate.  B, Displaced fracture seen
through the lateral approach.  C, Contoured plate in place.  D and E, Anteroposterior and lateral radiographs obtained after fixation.  F,
Motion after 1 year.
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