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ABSTRACT

Radial head fractures are common in adults.
The radial head acts as an important stabilizer
of the radius, especially during the forearm
pronation and supination. Surgical treatment
of Mason type lll fracture of the radial head
includes radial head excision, radial head
replacement and open reduction and internal
fixation. For patients treated with radial head
excision, the radius might migrate proximally,
causing complications such as chronic pain at
the wrist, forearm, and elbow. On the other
hand,radialheadarthroplastyisassociatedwith
a high revision and removal rate. Hence, open
reduction and internal fixation are preferred
when feasible. This is technically demanding
due to the severe displacement of the radial
head fragments and limited surgical space.
Mr K, a 30-year-old manual worker sustained
a closed right radial head fracture Mason type
lll after an alleged fall. The radial head was
displaced anteriorly. Intra-operatively, the
radial headpieces were retrieved and were
reconstructed extracorporeal and fixed with a
miniplate. The patient subsequently recovered
with good function. The new technique of
extracorporeal reconstruction of the radial
head offers a viable option to the surgeon with
similar, or even better, outcomes in terms of
elbow function.

INTRODUCTION

Radial head fracture is the most common
fracture at the elbow in adults (Pike et al.,
2009). It commonly results from a fall on an
outstretched hand (Kumar et al, 2015). In
1954, Mason reviewed one hundred cases of
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radial head fractures and classified them into
3 types. According to Mason, type | radial head
fracturesare non-displaced or theyinvolve only
the peripheral rim; type Il fractures involve the
displacement of the marginal sector; and type
lll fractures are comminuted and displaced
radial head fractures (Mason, 1954).

The head of the radius is important for
stabilization of the radius during pronation
and supination of the forearm. Besides that,
the radial head also acts as a fulcrum for
transmission of the axial forces across the
elbow joint. In Mason type Il fracture of the
radial head, removal of the fragments of the
radial head is an option as it does not alter
the elbow biomechanics. Nevertheless, this
procedure comes with risks of developing
degenerative changes, valgus instability or
early osteoarthritis of the ulnohumeral joint.
Hence, the current trend is moving towards
open reduction and internal fixation (ORIF)
of the radial head to restore the alignment
and stability of the elbow joint (Yu et al.,
2016). Owing to the limited surgical space, in
vivo reconstruction of the radial head might

be technically demanding. Extracorporeal
reconstruction, where the radial head is
recovered and reconstructed outside the body,
and then reinserted back into the body, has
shown promising results (Kumar et al., 2015; Yu
et al, 2016). We present a case of Mason type
Il radial head fracture which was successfully
treated with this method.

CASE PRESENTATION

Mr KRL, a 30-year-old right hand dominant
manual worker with no known medical illness,
was involved in an industrial injury in which
he fell from a 5-metre height and landed on
his outstretched right hand. He presented
with pain and swelling at his right elbow
with limited right elbow range of movement
due to the pain. He did not complain of pain
in his right shoulder or wrist and he had no
other associated injury. Plain radiographs
(anteroposterior and lateral views) of his right
elbow showed Mason type Il radial head
fracture which was confirmed intra-operatively
by the intensifying imaging (Figure 1). There
was no dislocation of the elbow joint and the
ulnar coronoid process was intact.

Figure 1 (A) An intra-operative intensifying image of the Mason type lll radial head fracture and the
radial head after removal. Even though the radial head is not severely comminuted, it
is severely displaced anteriorly, making in vivo radial head reconstruction impossible.
A small anterior incision is made at the antecubital fossa to facilitate the retrieval of the
radial head.



Since the patient was young, productive,
and right hand dominant, we decided to
reconstruct the right radial head to avoid radial
head resection or arthroplasty. The attempt
to perform reduction and fixation in vivo was
futile due to the severe anterior displacement
of the radial head fragments. We attempted
to reduce the radial head fragment with a
Kirschner wire but failed to owe to the fragment
trapped in the soft tissues. Hence, the radial
head fragments were retrieved anteriorly, and

Extracorporeal Reconstruction of the Radial Head

an extracorporeal reconstruction was done
(Figure 2). The radial head fragments were
temporarily held with a Kirschner wire on a
mini T-plate before fixation with screws (Figure
2). The reconstructed radial head with a mini
T-plate was then transferred to the fracture site
and its distal site was fixed to the radial shaft
(Figure 3). The partially torn annular ligament
was repaired accordingly after fixation of the
radial head. Before closure, the elbow was
examined for any instability.

Figure 2 (B) The extracorporeal method of reconstruction of the radial head. The mini T-plate is fixed
to the radial head with a temporary Kirschner wire (yellow arrow) before fixation with
SCrews.

Post-operatively, his right elbow was protected with a back slab for 3 weeks and then he was
started on active range of movement exercises as tolerated. Bony union was achieved at three months
post-operation (Figure 4) with a good outcome based on the Mayo Elbow Performance Score (MEPS
- 80) and he was able to return to work. There was no complication at 6-months and 1-year follow-up
respectively. At the last follow-up, the elbow range of motion of this patient was 10-100°, with 45°
pronation and 30° supination. We were not able to report the long-term outcome of this patient as
the patient had returned to his home country and attempts to contact him were futile.

AN\ . \
L .
Figure 3 (C) The Kocher approach (yellow arrow) to retrieve the radial head and the position of the
radial head (blue arrow) before definitive fixation.
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DISCUSSION

Radial head excision is an accepted form of
treatment for a comminuted fracture such as
Mason type Ill fracture (Li et al., 2014; VanBeek
et al., 2010). As compared to conservative
management or ORIF, this method of treatment
has produced better outcomes in some studies
(Ikeda et al., 2003). Nevertheless, this mode
of treatment comes with a risk as the loss of
the radial head might cause proximal radial
migration, leading to pain at the wrist, forearm,
and elbow (lkeda et al., 2003). Furthermore,
the loss of radiocapitellar contact leads to
the development of ulnohumeral arthrosis,
weakness, and instability (Kodde et al., 2015;
Kumar et al., 2015). To maintain the congruity
of the proximal radioulnar joint, several authors
recommend the preservation and fixation of
the radial head, thereby retain the kinematics
and stability of the elbow joint (lkeda et al.,
2005; Kodde et al., 2015). This can be achieved
by internal fixation using mini plates or Herbert
screws, even in the event of severely displaced
or comminuted fracture (lkeda et al., 2003).
Ikeda et al reported patients with comminuted
radial head fractures who underwent ORIF
achieved a better outcome in terms of joint
movement, elbow power and functional score
compared to patients who underwent radial
head resection (Ikeda et al., 2005).
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Figure 4 (D)

Bony union on the plain
radiographs  (yellow  arrow)
(anteroposterior and lateral

views) with good outcomes and
the patient could return to work
three months after the surgery.

A biomechanical study shows that
fixation with a mini T-plate is more superior
compared to a radial head replacement (RHR),
in terms of withstanding rotational forces.
Radial head replacement is also associated
with high removal or revision rate following
RHR due to complex radial head fractures (Yu
et al., 2016). While the functional outcomes
of RHR and ORIF are similar, the cost of
performing an RHR is significantly higher than
ORIF (Al-Burdeni et al., 2015). On top of that,
up to 26% of the patients who underwent
RHR subsequently developed heterotopic
ossification (Tarallo et al., 2017).

Open reduction and internal fixation
for Mason type lll radial head fractures can
be technically demanding as some fragments
can be severely displaced and the operating
surgical field is limited. This problem is solved
by the “on-table reconstruction of the radial
head” technique in which all the radial head
fragments are retrieved and are reconstructed
on-table (Businger et al., 2010; Kumar et
al, 2015). A Kirschner wire is inserted to
temporarily hold the radial head fragments
before fixation to the mini T-plate. The mini
T-shaped plate is the implant of choice for this
type of fracture as the radial head fragments
can all be fixed to the proximal part of the
plate. The reconstructed radial head with the
miniplate is then transferred to the fracture
site and are anchored with distal screws. This
technique has been used by several authors



with good outcomes in their series of patients
(Businger et al., 2010; Kumar et al., 2015). The
reported risk of this technique includes non-
union, secondary fragment displacement
and heterotopic ossification, but thus far
there is no reported incidence of infection or
implant failure. In a case series by Businger
et al. (2010), where they reconstructed the
radial head using this technique, there were
no nonunion or avascular necrosis reported
among the six patients operated (Businger
et al, 2010). Nevertheless, in a case series
of 6 patients by Kumar et al, half of them (3
patients) had nonunion, including one case of
avascular necrosis of the radial head (Kumar
et al,, 2015). The authors postulated that pre-
operative metaphyseal bone loss, coupled
with comminuted radial head fracture, was the
cause of non-union and avascular necrosis of
theradial head (Kumaretal., 2015). In the event
of non-union of the radial head, the patient’s
functional status will not be affected. Among
326 patients reviewed by Kang et al, 6 patients
(1.8%) suffered from nonunion of the radial
head, and all of them achieved satisfactory
clinical outcomes after an average follow-up
of 7.6 years (Kang et al., 2012).

We believe that this technique of ORIF
is functionally superior to radial head excision
and more cost-effective than radial head
replacement. In our patient, he recovered with
a good outcome and he was able to return to
manual work. The technique used in this case
report is limited by a relatively short-term
outcome (up to 1 year) and the long-term
outcome is yet to be determined.

CONCLUSION

There are various surgical interventions
for Mason type Il radial head fractures,
including excision of radial head, radial head
replacement and open reduction and internal
fixation. Via extracorporeal approach, an open
reduction and internal fixation of the radial
head is feasible for this type of injury.
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