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Musculoskeletal Trauma

Elbow and Forearm Fractures
Tim Coughlin
Fractures of the elbow and forearm are seen in all age groups,
but significant injuries are particularly seen in younger active
patients as a result of high energy trauma. In this chapter we
will look at four fracture patterns; radial head fractures,
olecranon fractures and Galeazzi and Monteggia fractures.
ere are a number of classification systems you should know
which we will also discuss.

Anatomy of the Elbow Joint
e elbow consists of three joints. ese are between the
humerus and ulna, humerus and radius and the ulna and
radius. e articulations with the humerus allow flexion and
extension. e articulation between the radius and ulna allows
forearm pronation and supination. Fractures in this region are
often subtle and sometimes only secondary signs can be seen
on x-ray to indicate their presence.

Radial Head Fractures

e three joints are the :
- radiocapitellar joint (e, f) which allows flexion/extension
- humeroulnar joint (above g) which allows flexion/extension
- proximal radioulnar joint (g, f) which does not move on
flexion and extension but which allows forearm pronation
and supination.
e following x-ray is a normal lateral elbow x-ray. e
structures as labelled are: a - humerus, b - capitellum, c olecranon, d - coronoid process of the ulna, e - radial head, f ulna, g - radius.

X-rays
e investigation of choice is an AP and lateral x-ray of the
elbow. Undisplaced fractures can sometimes be very diﬃcult
to see on x-rays. When a fracture is suspected but the bone
looks normal, a commonly seen clue is the fat pad sign which
is seen on the lateral view.
On the following lateral view of the elbow, the fat pad is
the dark triangle in the soft tissues behind the distal humerus,
shown by the white arrow. It signifies the presence of fat
floating on top of blood within the joint capsule. A normal
joint should not have either present within the capsule and
both substances are released by a fracture.
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e previous x-ray is a normal AP view of the elbow. e
structures as labelled are: a - humerus, b - olecranon fossa, c medial epicondyle, d - lateral epicondyle, e - capitellum, f radial head, g - coronoid process, h - ulna.

ese are the most common fracture sustained in the elbow in
adults. ey usually occur as a result of a fall onto an
outstretched hand (FOOSH) as we saw in wrist fractures.
ey are often associated with other bony or soft tissue
injuries around the elbow.
Patients complain of pain along the radial border of the
elbow and restricted elbow movement. Forearm pronation is
often particularly painful. Sometimes the pain is severe due to
a tense haematoma around the fracture, which can be relieved
by aspirating the haematoma and injecting local anaesthetic.
It is important with displaced fractures of the radial neck to
examine the radial nerve function. e posterior interosseous
branch is particularly at risk. is is a predominantly motor
brach and is tested by examining for good power on resisted
finger extension.
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Mason 2 fractures usually require open reduction and internal
fixation, either with a small plate or screws as shown in the
following x-ray.

A dark anterior triangle is a normal finding caused by radial
and coronoid fat but when this is elevated, as shown by the
red arrow, it is also considered pathological.

Mason 3 fractures are unreconstructible. In these cases the
radial head is either excised, or replaced with a prosthetic
radial head replacement as shown below.

Classification
Radial head fractures are classified by the Mason classification.
is breaks the fracture patterns into three groups depending
on their severity and is a good marker of likely management.
e following diagram shows the mason classification.

Each is classified as below:
Mason 1 - undisplaced fracture.
Mason 2 - displaced fracture with an articular step > 2mm.
Mason 3 - displaced comminuted fracture involving the whole
of the radial head.
Management
e treatment depends on the severity of the injury. Unless
absolutely necessary the elbow should not be put into plaster,
as this leads to significant post-traumatic stiﬀness which is
often irreversible if left more than two weeks.
Mason 1 fractures are usually conservatively managed, with
early mobilisation. As mentioned previously, when these are
particularly painful aspiration of the haematoma and local
anaesthetic injection can help the patient to start moving the
elbow.

Outcomes
Patients should be warned that there is a high incidence of
stiﬀness following injury, even with undisplaced fractures. It is
often the final 10-20o of extension which is lost. is is an
intra-articular fracture and so patients may go on to develop
post-traumatic arthritis of the radiocapitellar joint as a result
of the injury.

Olecranon Fractures
Olecranon fractures are also common injuries of the elbow.
ere are three main mechanisms of injury:
a. Tension overload from triceps contraction with the
elbow flexed.
b. Direct trauma from falling onto the point of the elbow.
c. Chronic overload as a stress fracture.
ey are usually isolated injuries although this should never be
assumed, particularly in the high energy trauma situation.
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Patients usually have pain over the elbow and an inability to
actively extend the elbow against gravity. On palpation there is
sometimes an obvious fracture gap, as the olecranon is a very
superficial bone.

e tension band wire relies on mobilisation to work. It
transmits the force of the pull of triceps as shown in the
diagram below, creating a compression force on the joint
surface side of the fracture with the wire holding the tension
side in place.

X-rays
e standard investigation is an AP and lateral elbow x-ray.
Olecranon fractures are usually readily visible and it is rare to
need further imaging to confirm the diagnosis unless a more
complex fracture is suspected. e lateral film below shows an
olecranon fracture with significant displacement caused by the
pull of triceps.

Management
In general olecranon fractures are treated operatively.
Undisplaced fractures can sometimes be treated nonoperatively but the elbow is very intolerant to plaster
immobilisation so a sling or a collar and cuﬀ is the most
appropriate method of immobilisation.
e commonest operation performed for simple fractures is
the tension band wire. An example of this is shown in the
following image.

When there is comminution of the fracture, particularly at the
joint surface, a tension band wire cannot be used. In these
cases open reduction and internal fixation with a plate is
usually used. An example is shown in the following image.

is does not work on the tension band principle. It does
however allow for accurate reduction of comminuted
fragments.

Monteggia Fractures
is is a specific pattern of injury exemplified by a proximal
ulna fracture associated with a dislocation of the radial head. It
is usually caused by a fall onto an outstretched hand with the
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arm hyper-pronated. e following x-ray shows a Monteggia
fracture.

Galeazzi Fractures

Classification
Monteggia fractures are classified by the Bado classification,
according to the direction of the radial head displacement and
the apex of the ulna fracture. e frequency of each type of
fracture is shown in brackets.

Management
As with Monteggia fractures the treatment of choice is open
reduction and internal fixation. By fixing the radius fracture
the DRUJ often reduces. If it remains dislocated after the
radius is fixed it may separately need to be opened and
stabilised.

Bado I
Bado II
Bado III
Bado IV

(60%)
(20%)
(15%)
(5%)

- Anterior
- Posterior
- Lateral
- Anterior fracture dislocation of radial head
and ulna fracture

e previous x-ray is therefore classified as a Bado II, with the
radial head displacing posteriorly and a posterior apex of the
ulna fracture. e Bado IV is a variant where there is a fracture
of the radius as well as the ulna but remember there must be a
dislocation of the radiocapitellar joint for the injury to be a
Monteggia fracture.
Management
ese fractures are best treated with open reduction and
internal fixation. Normally when the ulna fracture is fixed this
will reduce and stabilise the dislocated radial head but
occasionally this needs separate open reduction. ey are
usually mobilised early to try and prevent stiﬀness.

ese can be thought of as the opposite of the Monteggia
fracture and are less common. In this injury pattern there is a
fracture of the radius and a dislocation of the distal radio-ulnar
joint (DRUJ). It is also caused by a fall onto an outstretched
hand with the forearm hyper-pronated. e following image
shows a Galeazzi fracture in plaster. e fracture and DRUJ
dislocation remain unreduced.

