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Abstract 

The radial head plays a critical role in the stability of the elbow joint and its range of motion. Injuries may occur across 
a spectrum of severity, ranging from low energy non-displaced fractures to high energy comminuted fractures. 
Multiple classification systems exist to help characterize radial head fractures and their associated injuries, as well as 
to guide treatment strategies. Depending on the type of fracture, non-operative management may be possible if 
early range of motion is initiated. Other options include open reduction and internal fixation or excision followed by 
arthroplasty. A lateral approach is typically used for adequate surgical exposure. Controversy still remains regarding 
operative management of more severe fractures, but studies have shown good outcomes after radial head replace-
ment for these fractures. We will review the current treatments available for radial head fractures, highlighting gaps in 
knowledge, as well as providing recommendations for the care of these injuries.

Level of evidence: Level V.
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Introduction
Over the past three decades, our evolving understanding 
of the elbow has provided great insight into the nuances 
of a complex diarthrodial joint [2, 4, 24, 27, 31, 32]. 
Through a synergistic relationship between a bony foun-
dation and its surrounding soft tissue, the radial head is 
an important component that allows for the inherent sta-
ble fluidity that lies in the elbow. Previously considered 
an expendable skeletal component, studies have coun-
tered this concept, as injury or fracture to the radial head 
can lead to significant deficits and functional limitations 
[4, 21, 24, 40, 44, 49].

Elbow fractures account for approximately 5% of all 
sustained fractures [29, 45]. Of those cases, radial head 
fractures account for about one third, making up a sig-
nificant portion of elbow injuries [29, 45]. This relatively 
high incidence rate, along with a mean affected patient 

age of 45 years, has the potential to negatively impact a 
large portion of the young, active patient population [37, 
40, 45].

Radial head injuries occur on a spectrum, from isolated 
low-energy minimally displaced fractures to the high-
energy impacted, comminuted fracture with associated 
ligamentous and bony injury. Stiffness, the most common 
complication seen following radial head injury, often 
contributes to functional deficits, even in injuries at the 
less severe end of the spectrum. While early aggressive 
range of motion (ROM) is often used to avoid stiffness, 
the ability to allow for early ROM largely depends on 
the stability of the elbow, especially following operative 
reconstruction. Optimizing outcomes following radial 
head fracture requires an intimate understanding of the 
anatomy and biomechanics and the appropriate manage-
ment of every clinical situation, especially those in which 
operative intervention is required.

The focus of this article will offer an evidence-based 
approach to treatment of radial head fractures. Anat-
omy, biomechanics and associated clinical presentation 
and fracture classification will be reviewed, followed by 
a current update and review of the validated outcomes 
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following either reconstruction or replacement. Finally, 
our own recommendations will be presented based on 
the reviewed literature with the hopes of providing treat-
ment pearls to maximize patient outcomes following 
injury.

Anatomy
The morphology of the radial head is highly variable. 
Numerous cadaveric studies have demonstrated that the 
native radial head is not completely circular, nor does it 
have a consistently elliptical shape [24, 49]. Additionally, 
the radial head is variably offset from the axis of the neck 
[24]. The concave region of the radial head articulates 
with the reciprocally curved capitellum and the periph-
eral surface of the rim articulates with lesser sigmoid 
notch. Despite the extensive morphological heterogene-
ity, van Riet et  al. demonstrated that the orientation of 
the long axis of the radial head is consistently perpendic-
ular to the radial notch of ulna with the forearm in neu-
tral rotation [49].

Articular cartilage covers the concave surface of the 
radial head in an approximately 280° arc. The remaining 
non-articulating 80° on the posterolateral region of the 
radial head has commonly been deemed the “safe zone” 
for screw fixation following displaced fractures [7–9]. 
The zone corresponds to a region between longitudinal 
lines along the radial styloid and Lister’s tubercle. Visual 
confirmation of the safe zone is possible since the carti-
lage is slightly darker and thinner than the thicker, white 
cartilage of the articulating portion [9].

An understanding of the neurovascular supply to the 
radial head is essential for operative interventions. The 
radial head has a dual extraosseous blood supply: direct 
flow from a single branch of the radial recurrent artery, 
and additional flow from branches from the radial and 
interosseous recurrent artery, which penetrate the cap-
sular insertion at the neck of the radius. The perforating 
vessel enters the non-articular portion of the radial head 
and therefore may have vascular implications for the 
placement of fixation devices [10]. The posterior interos-
seous nerve courses around the radial neck and in close 
proximity to the radial head. The nerve may be protected 
from iatrogenic injury by pronating the forearm, dis-
secting the supinator bluntly, and by avoiding the use of 
retractors over the radial neck [11].

Biomechanics
The radial head is an essential contributor to valgus, axial, 
and posterolateral stability of the elbow [2, 8, 12–20]. 
The important stabilizing role of the radial head is most 
pronounced in the setting of ligamentous incompetence, 
which often occurs in association with radial head frac-
tures [31, 32]. Morrey et al. demonstrated in a cadaveric 

study that the radial head functions as a secondary sta-
bilizer to valgus stress in the medial collateral ligament-
deficient elbow [32]. Further studies have also revealed 
that the kinematics and valgus stability of the elbow are 
altered by radial head excision in the setting of intact col-
lateral ligaments [16, 27].

Excision of the radial head has also been found to sig-
nificantly contribute to posterolateral rotatory instability 
[16]. These findings are due to the loss of capture of the 
anterolateral rim of the radial head by the capitellum, as 
well as decreased tensioning of the lateral collateral lig-
ament (LCL) [2, 16, 27]. With an intact LCL, the radial 
head is less critical to maintain posterolateral stability, 
suggesting the importance of LCL repair to maintain 
overall elbow stability [16, 31, 32].

The radiocapitellar alignment is critical for axial load-
ing and longitudinal stability. Radiocapitellar articula-
tions may transmit up to 60% of loads applied across the 
elbow [4, 13]. In a biomechanical study, Morrey et  al. 
showed that force transmission is greatest between 0° and 
30° of flexion and is greater in pronation than in supina-
tion [31]. The load transfer is provided by axial engage-
ment of the radial head against the capitellum in addition 
to the interosseous membrane, distal radioulnar joint lig-
aments, and triangular fibrocartilage complex. The radial 
head and soft tissue structures are also essential primary 
restraints to proximal migration of the radius [4, 10, 16, 
27].

Clinical presentation
The majority of radial head fractures are the result of a 
fall onto an outstretched hand. Fractures occur when 
the radial head impacts the capitellum, which may occur 
from axial, valgus, or posterolateral rotary forces. A thor-
ough physical exam is essential to identify signs of an 
acute fracture, as well as elbow or forearm instability. 
The patient may present with pain and limited elbow or 
forearm range of motion. Inspection often reveals ecchy-
mosis and swelling along the forearm and medial and 
lateral elbow. Palpation of the radial head, proximal ulna, 
distal humerus, medial collateral ligament (MCL), LCL, 
interosseous ligament, and distal radioulnar joint (DRUJ) 
should be performed. Elbow range of motion, includ-
ing flexion, extension, supination, and pronation, must 
also be carefully evaluated. To determine whether any 
decreased range of motion is due to mechanical block or 
pain, arthrocentesis can be performed through a direct 
lateral approach to remove the hemarthrosis and to inject 
lidocaine intra-articularly. Elbow stability must also be 
confirmed by testing valgus-varus laxity and performing 
pivot-shift test to assess for posterolateral rotary instabil-
ity [25]. A careful vascular exam and neurologic evalu-
ation of the radial, median, and ulnar nerves must be 
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completed. Special attention should be given to assess-
ment of the posterior interosseous nerve.

Anteroposterior, lateral, and oblique (Greenspan) views 
are obtained for the identification of radial head frac-
tures and aid in further classification of the injury. The 
special Greenspan view is taken with the forearm in neu-
tral position and the X-ray beam centered on the radio-
capitellar joint. The view allows for clear visualization 
of the radial head without the overlap of the coronoid. 
Computed tomography (CT) may be utilized for further 
characterization of the fracture pattern for preoperative 
planning. Magnetic resonance imaging (MRI) is rarely 
necessary, but may be useful to assess for soft tissue inju-
ries associated with radial head fractures. Imaging of 
additional joints is performed as warranted by the clinical 
presentation.

Associated injuries
The severity of radial head fractures correlates strongly 
with the presence of associated injuries. Incidence of 
associated injuries increases from 20% in non-displaced 
fractures to 80% in comminuted radial head fractures [37, 
45]. Ring et al. [37] summarized the most common inju-
ries associated with radial head fractures into 5 patterns: 
(1) fracture of the radial head and rupture of the interos-
seous ligament of the forearm (Essex-Lopresti) [10]; (2) 
fracture of the radial head and rupture of the MCL or 
capitellar fracture; (3) fracture of the radial head and pos-
terior dislocation of the elbow; (4) terrible triad injuries 
(posterior dislocation of the elbow with fractures of the 
radial head and coronoid process); and (5) posterior olec-
ranon fracture dislocations (posterior Monteggia pattern 
injuries). In addition to these common injuries, about 
10% of patients with a radial head fracture sustain inju-
ries in locations other than the elbow, including fractures 
of the hand or wrist and scaphoid fractures [45, 48].

Classification
Several classification systems for radial head fractures 
have been proposed and serve to guide treatment strate-
gies. The Mason classification [29] is most commonly uti-
lized and has been subsequently modified by Morrey [3], 
Johnston [22], and Hotchkiss [16]. Additionally, the Mayo 
group recently provided a modification of the Mason 
classification to include associated bony or ligamentous 
injuries [48]. Although widely used, the Mason classifi-
cation has been demonstrated to have poor to moderate 
intra- and inter-observer reliability [12]. Mason’s origi-
nal classification describes non-displaced fractures (type 
I), marginal fractures with displacement (≥ 2 mm) (type 
II), and comminuted fractures involving the entire radial 
head (type III). Morrey further modified the Mason clas-
sification to quantify the extent of articular fragment 

displacement (> 2  mm) and fragment size (≥ 30% of the 
articular surface). Johnston added a fourth type to the 
Mason classification, which describes a radial head frac-
ture associated with the dislocation of the elbow [22].

Hotchkiss modified the classification system to provide 
management guidelines [16]. According to the Hotchkiss 
modification, type I fractures are minimally displaced 
and can be treated conservatively. Type II fractures are 
displaced ≥ 2  mm or block forearm rotation and can be 
treated with ORIF (open reduction and internal fixa-
tion). Type III fractures are comminuted fractures of 
the radial head or neck and are treated with excision or 
arthroplasty.

Treatment
Several parameters must be taken into account in order 
to select the best treatment option. These include fracture 
stability, displacement, articular involvement, and the 
presence of associated forearm or elbow injuries. Treat-
ment decisions may be guided, but not strictly based on, 
classification systems. Factors not taken into account by 
the current classification systems include osteopenia, 
articular impaction, radiocapitellar malalignment, and 
metaphyseal bone loss. These parameters help to guide 
treatment decisions on a patient-by-patient basis.

Non-operative treatment for radial head and neck frac-
tures involves a short period of immobilization followed 
by early range of motion. Indications include isolated, 
non-displaced, or minimally displaced fractures without 
mechanical blocks to range of motion. In this subset of 
patients, non-operative treatment yields good results 
in greater than 80% of patients [1, 15]. Currently, non-
operative treatment is indicated in fractures with less 
than 3 mm of displacement [47]. However, fracture sta-
bility, preservation of forearm rotation and radiocapitel-
lar alignment should also be considered. Simple fractures 
with displacement between 2–5 mm may be treated non-
surgically or with internal fixation. There are no Level I/
II studies available to guide treatment in this uncommon 
scenario [51].

Surgical treatment options include excision, internal 
fixation, or excision and arthroplasty. Goals of operative 
treatment include restoration of elbow stability and fore-
arm rotation, which allow for early postoperative range of 
motion. If displacement is more than 2 mm (Mason type 
II) internal fixation may be indicated, along with treat-
ment of concurrent soft-tissue injuries. Among Mason 
type II fractures, Rineer et al. demonstrated that loss of 
cortical contact of at least one fragment is a strong pre-
dictor of a complex elbow injury [36]. Treatments of 
Mason type III fractures are more controversial. Non-
operative treatments yield unsatisfactory results. Frag-
ment excision is rarely indicated; if fragments involve 
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less than 25% of the surface area of the radial head, they 
may be removed without replacement if elbow stability 
is not compromised. In Mason type III fractures where 
reduction and internal fixation is not feasible, radial head 
replacement is indicated.

When operative treatment is indicated, a lateral 
approach is generally utilized. The incision is centered 
over the lateral epicondyle and extends along the mid 
axial line from the lateral aspect of the humerus to the 
proximal part of the radius. The Kocher interval between 
the extensor carpi ulnaris and anconeus is commonly 
employed [8]. This is an extensile approach in which the 
interval can be extended both distally and proximally as 
needed. The forearm must be kept pronated to protect 
the posterior interosseous nerve (PIN). Tornetta et  al. 
found that pronation of the forearm with blind subperi-
osteal dissection for plate placement does not place the 
PIN at significant risk for structural injury [46]. Care 
must be taken to avoid violating the lateral ulnar collat-
eral ligament (LUCL), which lies below the equator of 
the capitellum. Violation of the LUCL may destabilize 
the elbow. The Kaplan direct lateral approach, employ-
ing the interval between extensor digitorum commu-
nis (EDC) and extensor carpi radialis brevis may also be 
used [23]. This approach will not disrupt the LUCL, as 
this approach is more anterior. Since it is a more ante-
rior approach, this may put the PIN at risk. However, 
the Kaplan approach is not an extensile one. Hotchkiss 
described splitting the EDC to approach these fractures 
[16]. This approach is anterior to the LUCL complex and 
there is a low risk of violating these structures. Schimizzi 
et  al. concluded that when using the EDC splitting 
approach, the PIN is generally safe when dissecting up 
to 29 mm from the radiocapitellar joint and up to 42 mm 
from the lateral epicondyle with the forearm in pronation 
[42]. The PIN is closer to the radiocapitellar joint when 
the forearm is in supination and neutral, compared to 
pronation. If posterior or medial exposure is necessary, a 
posterior midline incision with elevation of full thickness 
flaps medially and laterally may be employed. Alterna-
tively, resection of the comminuted radial head may allow 
for access to a coronoid fracture. A separate medially 
based approach may be used for coronoid fracture fixa-
tion if needed [8].

Techniques and outcomes
Open reduction and internal fixation (ORIF)
Open reduction and internal fixation (ORIF) of fractures 
of the radial head revolves around basic principles of 
articular fracture care: stable, rigid articular surface fixa-
tion and restoration of articular congruencies and normal 
head-neck alignment. During the approach, it is essen-
tial that the LUCL is not damaged. This can be avoided 

by dissection anteriorly to the head and neck. At the 
time of surgery, examination of the LUCL for injury and 
instability is necessary. The anterior surface of the lateral 
epicondyle is exposed to achieve full visualization of the 
articular surface. Forearm pronation is used to help aid in 
visualization as well as for protection of the PIN.

A temporary reduction may be obtained for simple, 
partial articular fractures with Kirschner wires or frac-
ture reduction clamps. Arthroscopic-assisted reduc-
tion techniques for the radial head have been described; 
however, these techniques remain experimental [39, 
50]. Small headless compression screws or screws coun-
tersunk beneath the articular surface are often used for 
fixation. Iacobellis et  al. treated 32 patients with radial 
head fractures with Herbert (12 cases) or Osteomed (20 
cases) cannulated screws [17]. In this study, 25 patients 
had Mason type II and 3 had Mason type III fractures. 
Fixation with screws was found to be effective in non-
comminuted fractures of the radial head. Low-profile 
periarticular plates are used for unstable extra-articu-
lar radial neck fractures or combined radial head-neck 
fractures to secure the head to the neck. The plates are 
applied in the non-articular previously described “safe 
zone” of the radial head. Ikeda et  al. reported on ten 
patients with severely comminuted fractures of the 
radial head (3 Mason type III and 7 Mason type IV) 
using low-profile mini-plates [20]. At mean follow-up of 
28.5  months, all fractures had united and the outcome 
was excellent in three patients, good in six, and fair in 
one. Smith et  al. [43] described an alternative to plate 
fixation in comminuted, displaced radial head fractures 
using obliquely oriented, countersunk screws from the 
proximal radial head into the proximal neck with good 
functional outcomes and improved range of motion 
compared with plate osteosynthesis; however, the results 
were not statistically significant.

For comminuted fractures in which adequate reduc-
tion is difficult to obtain, the “on-table” reconstruction 
technique may be used. This technique involves removal 
of the comminuted fragments for reconstruction on the 
table, outside of the patient, prior to re-introduction and 
fixation to the neck. Businger et  al. evaluated the value 
of this “on-table” technique in six patients with severely 
comminuted radial head fractures (2 Mason type III 
and 4 Mason type IV) [6]. After mean follow-up of 
112  months, one patient had symptoms of degenerative 
changes, but there were no radiographic signs of devitali-
zation at final examination.

Controversy regarding the advantage of surgical treat-
ment of these fractures still exists. A summary of the 
most relevant recent literature is available in Table  1. 
Simple, partial articular fractures with greater than 
2  mm displacement (Mason type II) have had excellent 
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Table 1  Summary of studies

Study N total Level of evidence Outcome 
measure

Outcome score 
average

Follow-up (mean) Mason type Complications

Ring et al. [38] 56 Prognostic II SBM 92 48 II-38
III-26

Nonunion

Iacobellis et al. [17] 32 Prognostic II DASH
MEPS

Type II-6.8
Type III-9.5
Type II-98.4
Type III-99.3

47 II-25
III-7

Heterotopic ossifica-
tion (type II-1, III-3)

Nalbantoglu et al. 
[33]

25 Prognostic II SBM Type III-88
Type III w/disloca-

tion-87

27 III-25 Heterotopic ossifica-
tion (type III w/
dislocation-3)

Ikeda et al. [20] 10 Prognostic II SBM 90.7 28.5 III-3
IV-7

None

Lindenhovius et al. 
[27]

13 Therapeutic III ASES
MEPS
SBM

91
92
91

17 years II-5
III-8

Early hardware 
loosening

Ruan et al. [41] 8 Therapeutic III SBM 12.5% satisfactory 14 III-8 Heterotopic ossifica-
tion, nonunion and 
bone absorption

Ikeda et al. [19] 13 Therapeutic III SBM
ASES

90.7
94.6

36 III-3
IV-10

None

Zarattini et al. [52] 35 Therapeutic III SBM
DASH

95.09
2.81

125 II-35 Intraarticular screw 
placement-1

Chen et al. [7] 23 Therapeutic I SBM 72.4, 65.2% satis-
factory

2.8 years III-23 Heterotopic ossifica-
tion-2

Deep wound infec-
tion-1

ROM defi-
cit > 30 deg-2

Businger et al. [6] 6 Therapeutic III SBM
MEPI
DASH
PCS-12
MCS-12

97
99.2
1.94
52.2
59.5

112 III-2
IV-4

Persistent pain 
requiring resec-
tion- 1

Lindenhovius et al. 
[28]

16 Therapeutic III SBM
MEPI
ASES
DASH

91
89
93
12

22 years II-16 Deep infection-1
Superficial infec-

tion-1
Transient PIN palsy-1
Restricted forearm 

ROM-2
Persistent pain-1

Moro et al. [30] 24 Prognostic II SF-36
DASH
MEPI

47
17
80

39 III- 10
IV- 15

None

Grewal et al. [11] 26 Therapeutic IV SF-36
 Physical
 Mental
DASH
MEPI
ASES
 Pain
 Function
 Satisfaction
PREE

41.8
51.5
24.4
80.5
13.4
27.5
9.0
22.9

24.5 Heterotopic ossifica-
tion

   Stage I-4
   Stage II-1
   Stage IV-1

Ruan et al. [41] 14 Therapeutic III SBM 92.9% satisfactory 15.9 III-14 Heterotopic ossifica-
tion-3

Chen et al. [7] 22 Therapeutic I SBM 92.1, 91% satisfac-
tory

2.8 years III-22 ROM defi-
cit > 30 deg-2

Stiffness caused by 
prosthesis-1
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long-term results with non-operative treatment. Lin-
denhovius et  al. reported on the long-term outcome of 
operatively treated Mason type II radial head fractures 
in sixteen patients [28]. These fractures were not associ-
ated with dislocation of the proximal forearm or elbow. 
Patients were evaluated at an average of 22  years after 
open reduction and internal fixation with screws (11 
patients) or a plate and screws (5 patients) and demon-
strated no appreciable advantage over the long-term 
results of non-operative treatment of these fractures. 
Excision of the radial head has also been used for Mason 
type II fracture management. Zarattini et  al. retrospec-
tively reviewed 59 patients with Mason type II fractures 
[52]. Twenty-four patients were treated with radial head 
excision and 35 were treated with open reduction and 
internal fixation. At average follow-up of 157  months 
and 125  months, respectively, patients treated with 
open reduction and internal fixation had less residual 
pain, greater range of motion, and better strength than 
patients treated with radial head excision. Addition-
ally, patients treated with fixation had a lower incidence 
of severe posttraumatic arthritis. As mentioned previ-
ously, certain fracture patterns are more amenable to 
management with open reduction and internal fixation. 
Ring et al. retrospectively analyzed 56 patients in whom 

an intra-articular radial head fracture was treated with 
open-reduction and internal fixation [38]. Thirty patients 
had a Mason type II fracture and twenty-six had a Mason 
type III fracture. Out of 14 patients with 3 or more parts, 
3 had failure of fixation, 6 had non-union requiring exci-
sion, and only 1 had a satisfactory result. Their study sug-
gests that open reduction and internal fixation is best 
reserved for minimally comminuted fractures with three 
or fewer articular fragments.

Complete articular fractures of the radial head (Mason 
type III) represent a treatment challenge. Fractures with 
three or more pieces treated with ORIF may develop 
unpredictable ulnohumeral and forearm motion, as well 
as failure of fixation, fragment nonunion, and osteone-
crosis [38, 41]. However, Nalbantoglu et  al. treated 25 
patients with comminuted Mason type III fractures and 
fracture/dislocations with a plate and screws [33]. They 
found that selected Mason type III radial head fractures 
and fracture/dislocations could be stabilized satisfactorily 
with internal fixation. Lindenhovius et  al. compared 28 
patients with Mason type III fractures treated with either 
excision (15 patients) or open reduction internal fixa-
tion (13 patients) for an average 17-year follow-up [27]. 
At 1-year follow-up, there were no differences in range of 
motion in both flexion and rotation arcs. Though ORIF 

ASES American Shoulder and Elbow Surgeons Shoulder Score, DASH Disability of Arm Shoulder Hand, MCS-12 Mental Component Summary, MEPS Mayo Elbow 
Performance Score, MEPI Mayo Elbow Performance Index, PCS-12 Physical Component Summary, PREE Patient Rated Elbow Evaluation, SMB Broberg and Morrey 
functional rating score, SF-36 Short Form-36, VAS Visual Analog Scale

Mason type is based on original Mason classification [11]

Table 1  (continued)

Study N total Level of evidence Outcome 
measure

Outcome score 
average

Follow-up (mean) Mason type Complications

Iftimie et al. [18] 27 Therapeutic IV MEPS
DASH
VAS

96.4
4.89
0.48

16.9 years II-5
III-16
IV-6

None

Ricon et al. [35] 28 Therapeutic IV MEPS 92 32 III-28 Ulnar nerve neu-
ropathy-1

Radiocapitellar 
incongruence-1

Device removal-3

Burkhart et al. [5] 17 Therapeutic IV MEPS
DASH

90.83
9.8

106 Prosthetic disloca-
tion-2

Capitellar erosion- 3

Popovic et al. [34] 11 Therapeutic III SBM 82 32 III-11 Heterotopic ossifica-
tion

 Class IIA-1

Harrington et al. 
[14]

20 Therapeutic IV SBM 88 12.1 years II-1
IV-13

Persistent pain- 4
Heterotopic ossifica-

tion
   Stage I-3
   Stage II-2
   Stage III-3

Dotzis et al. [9] 14 Therapeutic IV MEPS
DASH

63 III-6
IV 8

Severe complex 
regional pain 
syndrome
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of Mason type III fractures may occasionally fail, it seems 
to reduce the risk of subsequent elbow dislocation and 
protect against long-term arthrosis compared to excision. 
Ikeda et  al. similarly found improved results of ORIF 
compared to excision in their series of 28 patients, with 
greater strength and better function [19].

Radial head replacement
Therapeutic Level I evidence exists which supports radial 
head replacement for Mason type III fractures compared 
to ORIF. Chen et al. performed a prospective randomized 
controlled trial for 45 patients with unstable, commi-
nuted fractures of the radial head [7]. At an average 
2-year follow-up, radial head replacement with a metal 
prosthesis resulted in favorable joint function compared 
with ORIF. Further studies comparing Mason type III 
radial head fractures treated with internal fixation and 
radial head replacement showed similar results [26].

The use of metal radial head prosthesis to help stabilize 
an elbow is appealing because internal fixation of multi-
fragment, displaced fractures of the radial head is suscep-
tible to early or late failure. Radial head excision in these 
cases can lead to instability, especially if the radial head 
fracture is a component of a more severe injury such as 
elbow fracture-dislocations or Essex Lopresti lesions. 
There are several types of metal prostheses that are cur-
rently in use. The three types of metal stems include 
loose stem, press-fit stem, and cemented stems. Loose-
stemmed prostheses act as a stiff spacer. The three types 
of metal heads include circular monopolar, circular bipo-
lar, and anatomic. Bipolar prostheses are cemented into 
the radial neck and theoretically can provide improved 
congruency during elbow motion. Complications of cur-
rent designs are related to overstuffing the joint. This 
leads to capitellar wear problems and malalignment 
instability.

Debate over the treatment of Mason type III fractures 
still exists. Radial head replacement has been associated 
with improved patient satisfaction, decreased complica-
tions, and better results than ORIF. Ruan et al. compared 
open reduction and internal fixation with radial head 
replacement for 22 patients with Mason type III fractures 
[41]. Of these patients, 14 were treated with bipolar metal 
head prosthesis and 8 were treated with open reduc-
tion and internal fixation. Notably, the results were good 
to excellent in 92.9% of prosthesis replacement patients 
and only in 12.5% of ORIF patients (p = 0.0004). Chen 
et  al. found that patients receiving radial head replace-
ment achieved significantly better clinical results (91% 
vs 65.2%) and significantly lower complications rates 
(13.6% vs 47.9%) [7]. Recovery for radial head replace-
ment primarily occurs in the first 6  months, with high 
patient satisfaction at 3  months even though patients 

had slight-to-moderate deficits in range of motion and 
strength compared to the uninjured contralateral side 
[11].

Loose-stemmed prostheses have similarly had encour-
aging results for treating comminuted radial head frac-
tures, with or without associated elbow instability. 
Moro et  al. reviewed 25 patients with displaced, unre-
constructable fractures of the radial head and found the 
treatment to be safe and effective at short-term follow-
up [30]. Popovic et al. performed a prospective review of 
eleven patients with a loose stemmed implant and found 
good-to-excellent results in eight of the eleven patients 
with mean follow up of 32 months [34]. In medium-term 
follow-up (mean 5.3 years), Dotzis et al. found that none 
of the 14 patients treated with a floating radial head pros-
thesis had secondary instability of the elbow, implant 
loosening, cubitus valgus, osteoporosis of the capitellum, 
or pain in the forearm or wrist [9].

In a long-term study, Burkhart et al. showed that bipo-
lar radial head arthroplasty is associated with good clini-
cal results despite the development of radiographic signs 
of degenerative arthritis after 8.8  years [5]. Harrington 
et  al. performed a long-term review of 20 patients with 
mean follow up of 12.1 years [14]. They found results that 
were excellent in 12 patients, good in 4 patients, fair in 2 
patients, and poor in 2 patients. Their results suggest that 
this construct functions well on a long-term basis. Sili-
cone prostheses are no longer recommended as replace-
ments. They lack the necessary biomechanical support 
for the elbow joint. Metal prostheses have become com-
monplace as a result. As an alternative to metal prosthe-
ses, Ricon et  al. examined twenty-eight patients treated 
with pyrocarbon prostheses for Mason type III fractures 
[35]. The results were considered good-to-excellent in 25 
patients, with a high degree of satisfaction and functional 
restoration.

In fractures with associated elbow joint dislocation 
or forearm interosseous ligament failure, resection is 
contraindicated due to inherent instability. However, 
in patients with Mason type III radial head fractures 
with intact ligaments, resection is still an option. Ift-
imie et  al. showed that at long-term follow-up (mean 
17  years), resection arthroplasty offers satisfactory 
functional results in 96% of patients [18]. In their series 
of 27 patients treated with excision of the radial head, 
26 patients had good-to-excellent results with a mean 
range of motion of 5°–135°, despite finding osteoarthritic 
changes in 24 patients.

Surgical pearls
Several key principles are essential for successful surgical 
management of radial head fractures. Stability of the elbow 
is of paramount consideration. The authors suggest a low 
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threshold to replace the radial head in cases of comminuted 
radial head fractures, given the good functional outcomes 
and low complication rate with these implants. When per-
forming replacement it is important to appropriately size 
the implant to balance the need for joint stability with the 
risk of overstuffing the joint. We recommend biplanar 
intraoperative fluoroscopic evaluation of the radiocapitellar 
joint to ensure proper alignment, in conjunction with range 
of motion and stability testing. Additionally, the necessity 
of evaluation of the medial side of the elbow after fixation 
or replacement of the radial head must not be underesti-
mated. Medial elbow pathology, particularly coronoid frac-
tures, should be addressed if there is persistent instability. 
Anteromedial coronoid fractures frequently require direct 
visualization and fixation, and should be identified and 
considered preoperatively. An overhead motion protocol is 
the preferred rehabilitation after the management of these 
injuries to maximize range of motion and functional out-
comes while minimizing instability.

Conclusion
Due to the relatively high frequency of radial head frac-
tures, the high incidence of associated injuries, and the 
variations in treatment, fractures of the radial head con-
tinue to present challenges to the orthopaedic surgeon. The 
surgeon must assess all aspects of the fracture, including 
stability, comminution, articular depression, and associated 
injuries of the elbow and forearm during the decision mak-
ing process. Current evidence supports open reduction 
and internal fixation of simple Mason type II fractures. For 
Mason type III fractures, controversy still exists regarding 
the optimal treatment. Studies currently show good-to-
excellent results with radial head replacement in the major-
ity of patients with Mason type III fractures with three or 
more fracture fragments.
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