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Mason type 3 radial head fractures: proposal of a synthesis
technique using bioabsorbable thread
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Abstract

Multifragmentary fractures of the radial head (Mason
type 3) are challenging for the surgeon. They are
usually treated by means of complete removal of the
injured head and sometimes by implantation of a
metal prosthesis. Indeed, the bone fragments are often
too small to allow stabilization through screws or even
wires. The Author proposes an alternative technique,
tested on a sawbone model, in which bioabsotbable
thread is used, introduced in a figure-of-eight fashion.
A review of the literature is provided.
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Introduction

Following a displaced radial head or neck fracture,
excision of the radial head often gives good or fair
results (1). However, the radial head is known to con-
tribute significantly to posterolateral rotatory stability
of the elbow (2). Isolated excision of the radial head
has been reported to cause slight varus and external
rotatory instability of 4.8 and 10.4° respectively, with
elbow flexion of about 40° (3).

Conservative and surgical treatments have been
described, in accordance with the kind of radial head
fracture, mainly described and classified according to
Mason (4). Whereas Mason type 1 fractures (non-dis-
placed) can be treated easily using elbow casts, and
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Mason type 2 fractures (displaced) can be treated with
screws, Mason type 3 (multifragmentary) and type 4
(involving the neck of the radial head) fractures are
challenging for the surgeon. While Mason type 4 frac-
tures are sometimes treatable by means of plate
synthesis, Mason type 3 fractures are usually treated
with excision of the fracture fragments and someti-
mes with implantation of a metallic radial head pro-
sthesis (5). Although many prosthetic versions have
been tried over the years, none of these accurately
reproduces the anatomy of the proximal radius (6).
Hence, in order to restore the stability of the elbow
after a radial head fracture it is indispensable to save
the bone fragments and to keep them reduced. For
this purpose, the Author proposes a technique, tested
on a sawbone model, that requires only a bioabsorba-
ble suture thread, preferably n° 0.

Surgical technique

The surgical approach can be the traditional Kocher late-
ral approach or an extensive Kocher lateral approach,
depending on the surgeon’s needs; the forearm is in
neutral position, namely the position in which both the
ulnar and radial styloid are vertical (7). It is essential to
obtain optimal visualization of both the radial head
and the zone under the radial surface located between
the radial head and the biceps tuberosity. Having
achieved good visualization of the fracture, the sur-
geon must make a channel for each bone fragment,
passing a large curved needle red-hotted by mean of
electrocautery, into the radial head bone, manually
rotating the forearm joint at the wrist in order to
visualize each fracture fragment and ending at least 5-
6 mm under the fracture line of each bone fragment
that needs synthesis (Fig. 1). It is recommended not to
make more than four channels, so as to preserve as
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International fixation technique for Mason type 3 radial head fractures

Fig. 1. A large curved needle allows the bioabsorbable n° 0 thread to
be introduced into the bone of the radial head as well as into the
bone of the neck (5-6 mm under the line of fracture) in a cranial-cau-
dal direction in order to avoid shifting of each fracture fragment
(Sawbone model of the left proximal forearm).

much bone as possible. For this reason, it is preferable,
in multifragmentary fracture cases, to make the chan-
nels in the four largest bone fragments (Fig. 2). In fact,
the suture thread is applied to resemble a figure of
eight in order to guarantee correct congruence of the
radial head fracture fragments. To conclude the proce-
dure, the final suture knot must be made as taut as pos-
sible so to maintain the reduction, and should prefe-
rably in an anatomical site that is easily reached (Fig.
3). It must be kept in mind that this figure-of-eight
synthesis is basically a salvage technique for the treat-
ment of radial head fractures that otherwise usually
require removal of the entire radial head.

Discussion

Since the radial head is considered a crucial secondary
stabilizer of the elbow in valgus and external rotation
(8), its excision changes the joint kinematics, which
worsen in the presence of associated lesions of medial
and/or lateral collateral ligaments (9). For this reason,
excision should not be performed when there are con-
comitant lesions, due to the risk of residual elbow
instability (10). The radial column must be restored,
cither by means of radial head fixation or through a
prosthetic solution. The latter choice is prone to signi-
ficant drawbacks: pain due to overlengthening of the
radius, stiffness due to metallic head oversize, and
mobilization due to the stress-shielding phenomenon
(11), to name but a few. These effects may be less evi-
dent in patients with low functional demands, such as
the elderly, in whom metallic replacement seems to be

Fig. 2. A hole is made for each bone fragment. The forearm is prona-
ted and supinated as necessary in order to improve the surgeon’s
visualization of each fragment and to facilitate the maneuver of
making each hole with the curved needle. The suture thread does not
involve the proximal radioulnar joint. Note the cross-thread on the
articular surface of the radial head (Sawbone model of the left proxi-
mal forearm).

Fig. 3. Once the suture thread has been tightened, the final suture
makes it possible to obtain good reduction of the bone fragments
(Sawbone model of the left proximal forearm).

preferable to open reduction and internal fixation in
the management of Mason 3 fractures (12).
Conversely, young patients have a high risk of revision
surgery after prosthetic head implantation (13). Many
artificial radial head designs have been developed,
making it possible to choose between monopolar and
bipolar versions (14); however, the ideal model for
guaranteeing optimal tracking during movement on
the capitellum remains to be established (15). Given
these considerations, anatomical features of the radius
are unique and very difficult to reproduce; moreover,
even were a perfect prosthesis available, this should,
crucially, be inserted in the correct position (6). This is
the reason why it is so important to conserve the ori-
ginal anatomy of the radial head for as long as possi-
ble, especially when there are associated soft tissues
lesions (16) and the proposed simulated technique on
a sawbone model is intended to address this issue.
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