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Radial head fractures

Abstract

Radial head fractures are a common fracture involving the elbow joint. Patients typically
present after a fall onto an outstretched hand with elbow pain and swelling. Without
adequate treatment, this can lead to long-term complications, including loss of elbow
motion and pain. Radial head fractures may also be associated with other injuries
including elbow dislocation, neighbouring bony fractures and associated ligamentous
rupture. It is therefore imperative that hospital clinicians understand the diagnosis and
treatment of this condition. The plain radiograph is the optimum method to diagnose

a radial head fracture. These fractures can be managed using a variety of techniques,
from non-surgical conservative methods for the undisplaced fracture through to surgical
fixation, radial head replacement and excision for the more complex, displaced fracture.
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Introduction

The radial head is an important stabiliser of the elbow in valgus and external rotation (Kodde
et al, 2015). It articulates with the capitellum and proximal ulna in the elbow joint (Pappas
and Bernstein, 2010) (Figures 1 and 2). The radial head fracture is a common injury and
accounts for one-third of all elbow fractures (Kodde et al, 2015). It can be a serious injury,
with complications including loss of elbow motion and persistent elbow pain (Mason, 1954;
Herbertsson et al, 2004). It can range from an isolated injury to a more severe injury, such as
terrible triad syndrome (described below). This article discusses the epidemiology, clinical
features, recommended investigations, classification and treatment of the radial head fracture.

Epidemiology
Radial head fractures have a reported incidence of between 2.5 (Herbertsson et al, 2004)
and 2.8 (Kaas et al, 2010) per 10000 per year. They are the most common fracture involving
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Figure 1. Antero-posterior view of left elbow

(normal). Figure 2. Lateral view of left elbow (normal).
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the elbow joint (Mason, 1954). The mean reported age at presentation varies from 44 years
(Duckworth et al, 2012) to 48 years (Kaas et al, 2010).

Clinical features

Radial head fractures classically occur following a fall onto an outstretched hand with the
elbow partially flexed and pronated (Harrison et al, 2007), placing the radial head in an
at-risk position. The patient will present with elbow pain following injury, with various
levels of swelling and bruising at the elbow. On examination, there is usually tenderness over
the lateral aspect of the elbow on palpation, and occasionally visible bruising. There may
also be elbow pain on pronation and supination of the forearm, sometimes with associated
elbow crepitus. An elbow effusion may be present (Gawande et al, 2017).

Posterolateral rotatory dislocation of the elbow can occur in up to 14% of radial head
fractures (van Riet et al, 2005). When this occurs, neurological injury affecting the median
(particularly anterior interosseous branch) and ulnar nerves can occur in up to 20% of cases
(Morrey, 2009). There may also be disruption to the brachial artery (Ayel et al, 2009).

A radial head fracture associated with a fracture of the ulnar coronoid process together
with elbow dislocation is a highly unstable injury, known as the ‘terrible triad” (Chen et al,
2014). This injury almost always requires surgical intervention. It is associated with poor
long-term outcomes, with stiffness, pain, arthritis and joint instability often complicating
recovery (Rockwood and Green, 1996).

The mechanism of injury leading to a radial head fracture (high energy axial load onto
a forearm) may also lead to rupture of the interosseous membrane, leading to dislocation
of the distal radio-ulnar joint. Known as the Essex-Lopresti injury, this is often missed
by clinicians (Trousdale et al, 1992). The clinician should always examine the wrist
for associated injury when assessing a patient with a radial head fracture (Pappas and
Bernstein, 2010) and be alert for signs such as tenderness over the dorsal midshaft of
the forearm and pain on wrist palpation. It is imperative for the clinician to arrange
radiographs of the forearm and wrist as well as the elbow if this injury is suspected,
although magnetic resonance imaging has demonstrated the highest sensitivity rates for
diagnosing a ruptured interosseous membrane (Loeffler et al, 2014). Like the terrible
triad injury, the Essex-Lopresti injury has very poor outcomes if not treated in a timely
manner (Masouros et al, 2019).

A radial head fracture can also be associated with ulnar fracture in up to 12% of cases
(van Riet et al, 2005) and scaphoid fracture in up to 6% of cases (Wildin et al, 2001).

Investigations

The key investigation to diagnose a radial head fracture is the plain radiograph, with
antero-posterior and lateral views of the elbow joint (Figure 3). Sometimes the fracture
is very difficult to see on the radiograph, especially if undisplaced, and an elbow effusion
may be the only sign present. On a lateral projection, the clinician should look for the ‘sail
sign’. This is elevation of the posterior fat pad as a result of bleeding within the synovium
of the elbow joint, which is in keeping with an occult fracture. In an adult trauma patient,
the history and presence of a posterior fat pad sign is enough to presume an occult radial
head fracture (Pappas and Bernstein, 2010). As discussed previously, radiographs of the
forearm and wrist may also be important to exclude associated injury.

If more complex injury is suspected or the fracture is comminuted, computed tomography
may provide enhanced images, with magnetic resonance imaging providing superior views
of soft tissues.

Classification

Radial head fractures were originally described by Mason (1954) and later modified.
This modified classification, the Broberg—Morrey classification (Hotchkiss, 1997), is the
system most commonly used to classify radial head fractures (Pires et al, 2011) using plain
radiographs (Table 1).
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Figure 3. a. Antero-posterior and (b) lateral views of displaced radial head fracture.

Table 1. Modified Broberg-Morrey classification

Modified Broberg-Morrey classification Radiograph finding

Mason type | Undisplaced (<2 mm displacement)

Mason type I >2 mm displacement and involving >30%
of the radial head

Mason type IlI Comminuted

Mason type IV Associated elbow dislocation

From Hotchkiss (1997)

Management

Initial steps

When assessing the patient with a radial head fracture, care should be taken to not miss
associated injury. Distal neurovascular status should be thoroughly tested and documented
in all patients with a suspected radial head fracture. The radial and brachial pulses should
be felt in the affected arm.

The anterior interosseous nerve should be tested by asking the patient to make an ‘O’ with
the tips of the index finger and thumb. If the nerve is damaged, the patient will be unable
to make an O and the pulps of the digits will be opposed instead (Assiotis et al, 2019).

The ulnar nerve should be tested by checking sensation on the little and medial half of
the ring finger on the affected side, and also by checking abduction of the digits (Assiotis
etal, 2019).

The forearm and wrist should be examined for any obvious deformity or tenderness. An
associated tear in the interosseous membrane may cause disruption of the distal radioulnar
joint (Pappas and Bernstein, 2010).

Patients presenting with elbow swelling as a result of their fracture may obtain some
symptomatic benefit following haematoma aspiration (Ditsios et al, 2011).

Treatment of the fracture

Mason I fractures (<2 mm displacement) can often be managed conservatively with a
sling for support and early mobilisation (Mahmoud et al, 2014). An alternative method is
application of an elbow splint at 60° flexion for 1 or 2 weeks, with unrestricted movement
afterwards (Morrey, 2009). With early mobilisation, this injury often heals well with little
to no complication (Pappas and Bernstein, 2010).

Controversy exists regarding the optimum management of Mason II (displaced) fractures,
with previous observational studies showing similar outcomes following both conservative
management and surgery with open reduction internal fixation. A systematic review
concluded that there is currently not enough evidence to deem one method superior to
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the other (Kaas et al, 2012). Common practice is to assess the patient for any signs of a
mechanical block following injury and, if present, the surgical route is often preferred (Pike
et al, 2009). Complications of open reduction internal fixation may include heterotopic
ossification, elbow stiffness, hardware failure and fracture non-union (Kusnezov et al,
2018). If symptoms are persistent, a delayed radial head excision (Herbertsson et al, 2004)
or radial head arthroplasty (Chapman et al, 2006) may be performed. An example of an
X-ray post-open reduction internal fixation is seen in Figure 4.

Mason III/IV (comminuted and complex injuries) usually require surgery, with options
including open reduction internal fixation, radial head arthroplasty and radial head excision.
The choice of treatment is dependent on the complexity of the fracture, with radial head
arthroplasty and radial head excision reserved for cases where open reduction internal
fixation is deemed not suitable (eg multiple fracture fragments) (Ring et al, 2002). Radial
head arthroplasty (Figure 5) has the advantage of restoring the anatomy and stability of
the elbow, but may have long-term problems related to prosthesis ageing, loosening, wear
and capitellar arthritis (Chen et al, 2011).

If there is any elbow dislocation present, the ulnohumeral joint is reduced to restore
function. Associated bony injuries should be treated along with the fracture. Any torn
ligaments are also often repaired (Morrey, 2009).

Figure 4. Example of open reduction internal fixation of radial head fracture. a. Lateral view.
b. Antero-posterior view.

Figure 5. Example of radial head arthroplasty using a metal implant. a. Lateral view.
b. Antero-posterior view.
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| Assessment of patient +/— elbow aspiration |
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Specialist review to consider open reduction internal

Conservative management fixation, radial head arthroplasty or radial head excision

Figure 6. Suggested treatment algorithm for radial head fractures.

The authors’ suggested algorithm for treatment of a radial head fracture is summarised
in Figure 6.

Conclusions

Radial head fracture is a common injury which can cause pain and impaired elbow function.
It should be considered in any trauma patient complaining of lateral elbow pain. Plain antero-
posterior and lateral radiographs of the elbow should be obtained in the first instance, and the
forearm and wrist examined for signs of associated injury. Management of the radial head
fracture aims to preserve the stability and functionality of the elbow joint. Mason I fractures
are often managed conservatively. Mason II fractures can be managed either conservatively or
by open reduction internal fixation. Mason III/IV fractures can be managed by open reduction
internal fixation, or radial head arthroplasty or excision for the more complex injury.
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Key points
B Radial head fractures are a common elbow injury.
B Plain antero-posterior and lateral radiographs of the elbow are the key to diagnosis.

B Treatment options range from conservative management to surgical techniques
including fixation, replacement and excision of the radial head.

B Specialist advice should be sought for the more complex radial head injury.
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