
Introduction

Radial head fractures are common, accounting for ap-
proximately one-third of all elbow fractures, with an esti-
mated incidence of 2.5 to 2.9 per 10.000 people per year
(1-3). They generally occur after a fall on the outstret-
ched arm. They may be isolated or associated with more
complex injuries such as fractures of the olecranon or co-
ronoid process, elbow dislocation, ligament rupture, va-
scular injuries or nerve injuries (4, 5).

Several classifications (6-10) have been introduced
to describe radial head fractures, nearly all derived from

the classification proposed by Mason in 1954 (6). A Ma-
son type I fracture is a fissure or marginal sector fracture
without displacement. Type II fractures are articular frac-
tures involving a part of the head with displacement.
Comminuted articular fractures involving the whole head
of the radius are Mason type III fractures. Broberg and
Morrey (8) modified Mason’s classification, quan-
tifying displacement of 2 mm or greater as articular step-
off or gap, and indicating that fracture fragments re-
presenting less than 30% of the articular surface should
not be considered type II. 

It is generally agreed that type I fractures can be suc-
cessfully treated non operatively with early mobilization
(11-15). For Mason type III fractures potential treatment
modalities include open reduction and internal fixation,
radial head excision, or radial head replacement (16-19).
The best treatment of type II fractures having no asso-
ciation with other fractures or ligament injuries (known
as isolated fractures) is still debated. Historically, the treat-
ment of choice for Mason Type II fractures was radial
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head excision after failure of conservative treatment (20,
21). In recent years, the improvement of surgical tech-
niques (new instrumentation and implants) has made
open reduction and internal fixation (ORIF) increasingly
popular (22, 23). However mid and long-term follow-
up have demonstrated that nonsurgical treatment can pro-
vide a good or excellent functional outcome in the vast
majority of cases (24, 25).

Aim
The aim of this retrospective study was to evaluate

the clinical and radiographic mid-term outcomes of a
cohort of athletes with an isolated Mason type II radial
head fracture conservatively treated, and to evaluate their
return to sports activities.

Patients and methods

A retrospective chart review was performed on ath-
letes who were diagnosed a radial head fracture during
the period between 2006 and 2012. 

The following inclusion criteria were established: 1)
Mason type II fractures (2-5 mm of displacement), as
shown on anteroposterior and lateral radiographs of the
elbow taken at the time of injury and before treatment;
2) isolated fractures; 3) nonsurgical treatment; 4) all pa-
tients were involved in sports activities at different levels.
Exclusion criteria were: Mason type II fractures associated
with other elbow fractures (coronoid apophysis, ole-
cranon, lateral and medial epicondyle), elbow disloca-
tion, ligament injuries, vascular injuries or nerve inju-
ries. 

Out of  72 patients that met the inclusion criteria,
52 patients (31 males, 21 females) were enrolled in the
study. Twenty patients were not enrolled in the study
because of inability to be contacted or refusal to be in-
cluded. 

Demographic data were recorded. The mean age at
the time of fracture was 28.1 years ± 7.5 (range 13 to 48).
The dominant limb was affected in 33 patients, whereas
the non dominant limb was affected in 19 patients. The-
re were 4 bicyclists (7.69%), 3 baseball players (5.77%),
7 boxers (13.46%), 6 basket players (11.54%), 3 rugby
players (5.77%), 23 tennis players (44.23%), 6 football
players (11.54%).

The fracture was caused by a low energy trauma (de-
fined as a fall or a direct impact) in 37 patients whereas
15 patients had a high energy trauma (defined as a mo-
tor-vehicle accident or a fall from > 2 m). 

A long arm cast with the elbow 90° flexed and the
forearm in neutral rotation was applied to all patients for
two weeks. Immobilization was followed by rehabilita-
tion including both passive and active movements of the
elbow, of the forearm and of the wrist in all patients. 

Patients were clinically and radiographically followed-
up at a mean time of 36 months from injury (range 24
to 60 months). 

Clinical evaluation was carried out by two different
authors and the mean of each parameter was recorded
in order to minimize intraobserver bias. Flexion and ex-
tension of the elbow, pronation and supination of the
forearm and valgus deviation were measured with a stan-
dard full-circle goniometer. Collateral ligament stability
was evaluated by the application of valgus and varus stres-
ses. The uninjured contralateral limb was used as con-
trol. Data regarding the injured and uninjured arm of
the same individual were assessed for statistical signifi-
cance by use of the Student t-test with a level of signi-
ficance set at p <0.05. 

Clinical results were also evaluated using three dif-
ferent rating systems. Elbow pain at rest and on loading,
range of motion, strength, stability and functional as-
sessment were examined using the Mayo Elbow Perfor-
mance Score and the Broberg and Morrey rating system.
Subjective satisfaction and activities of daily living
were evaluated with the Disabilities of the Arm, Shoul-
der and Hand Score (DASH score) with 0 reflecting no
disability and 100 reflecting major disability. Grip
strength was also evaluated.

Radiographic evaluation included antero-posterior and
latero-lateral projections. X-Ray images  were classified
according to the Mason system modified by Broberg and
Morrey. Measurement of bone displacement and per-
centage of radial head surface involved were recorded.
Evidence of consolidation, late displacement, early
arthritis and nonunions were recorded. 

We also evaluated the time required to return to the
pre-traumatic sports activity.

Results

Range of motion was slightly impaired in the inju-
red elbows as when compared to the uninjured elbows
(Table 1). The mean arc of motion in elbow flexion was
137°±6° on the injured side and 139°±5° on the uninju-
red side (p 0.11). The mean arc of motion in elbow ex-
tension was –3°±6° on the injured side and 1°±4° on the
uninjured side (p 0.001). The mean arc of motion in fo-
rearm supination was 86°±6° on the injured side and
88°±3° on the uninjured side (p 0.06). The mean arc of
motion in forearm pronation was 87°±4° on the injured
side and 88°±6° on the uninjured side (p 0.38). Elbow
valgus deviation was 10°±4° on the injured side and 8±3°
on the uninjured side (p 0.01). 

Forty patients (72.92%) had no elbow complaints,
while nine patients (17.30%) experienced occasional pain
with loading or at rest. The mean visual analogic scale
for these patients was 2.2 (range 1 to 4). In four of the-
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se cases, the dominant limb was involved. All these pa-
tients were involved in high functional demand sports
activities.

Two patients perceived a mild instability of the el-
bow, without disabling consequences. Loss of grip
strength of less than 20% in the injured limb was ob-
served in 4 patients. The mean grip strength was
0.7±0.4 on the injured side and 0.8±0.3 (p 0.21). 

According to this evidence, the Mayo Elbow Perfor-
mance Score was excellent in 42 patients (80.77%), good
in 8 patients (15.38%) and fair in 2 patients (3.85%)
(Table 2).

The Broberg and Morrey rating system was excellent
in 40 patients (76.92%), good in 9 patients (17.31%)
and fair in 3 patients (5.77%) (Table 3).

Patients started resuming their daily activities im-
mediately after the two weeks of immobilization. The
Disabilities of the Arm, Shoulder and Hand Score
(DASH) was excellent in 48 patients (92.31%) and good
in 4 patients (7.69%) (Table 4).

Radiographic evaluation did not reveal any late di-
splacement. All fractures healed at an average time of 3
weeks (Figures 1, 2) and no cases of delayed consolida-
tion or nonunion were observed. In only 6 cases
(11.53%) degenerative changes (sclerosis of subchondral
bone with osteophytes and a joint-space reduction of >
1mm) were greater in formerly injured elbows than in
uninjured elbows. 

No patient needed a delayed treatment due to an un-

satisfactory primary outcome. No correlation was found
between severity of displacement and clinical outcome.

All patients returned to their previous sports activi-
ties. The interval of time between cast removal and re-
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TABLE 1 - OBJECTIVE MEASUREMENTS FOR 52 PATIENTS
WITH A MASON TYPE II FRACTURE TREATED NON-
SURGICALLY.

Injured Uninjured P
elbows elbows

Elbow flexion 137°±6° 139°±5° 0.11

Elbow extension –3°±6° 1°±4° 0.001

Forearm supination 86°±6° 88°±3° 0.06

Forearm pronation 87°±4° 88°±6° 0.38

Elbow valgus deviation 10°±4° 8°±3° 0.01

Grip strength (kp/cm2) 0.7±0.4 0.8±0.3 0.21

TABLE 2 - MAYO ELBOW PERFORMANCE SCORE.

Results N° of patients % of patients Mean score 
(range)

Excellent 42 80.77 98.5 (90-100)

Good 8 15.38 80.5 (75-85)

Fair 2 3.85 67.5 (65-70)

Poor 0 0 -

TABLE 3 - BROBERG AND MORREY RATING SYSTEM.

Results N° of patients % of patients Mean score 
(range)

Excellent 40 76.92 98 (95-100)

Good 9 17.31 86 (83-91)

Fair 3 5.77 71.5 (64-77)

Poor 0 0 -

TABLE 4 - DISABILITIES OF THE ARM, SHOULDER AND
HAND SCORE.

Results N° of patients % of patients Mean score 
(range)

Excellent 48 92.31 10.6 (0-22)

Good 4 7.69 33.4 (27-46)

Fair 0 0 -

Poor 0 0 -

Figure 1 - A) Anteroposterior X-ray of a 42 years old woman who experien-
ced a direct trauma on her left elbow, reporting an isolated Mason type II ra-
dial head fracture. B) Lateral X-ray confirms Mason type II fracture after injury.
C) Anteroposterior X-ray showing fracture healing 1 year after injury. The pa-
tient has a full range of motion. Both the subjective (DASH) and objective (Mor-
rey and Broberg score) scores are excellent.
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turn to pre-traumatic sports activity level took place at
an average of 48.4 days ±8.7: in particular, after 35 days
in 8 patients (15.38%; 6 football players and 2 bicycli-
sts); after 40 days in 8 patients (15.38%; 3 baseball
players, 3 rugby players and 2 basket players); after 45
days in 7 patients (13.48%; 3 tennis players, 2 basket
players and 2 bicyclists); after 50 days in 9 patients
(17.31%; 7 tennis players, 2 basket players); after 55 days
in 12 patients (23.07%; 10 tennis players and 2 boxers);
after 60 days in 8 patients (15.38%; 3 tennis players and
5 boxers) (Table 5).

Discussion and conclusion

In the 1970s, the treatment of choice for Mason type
II fractures was radial head excision if conservative treat-
ment was not successful or possible (26). In 1979 (27)
and then in 1988 (28) Morrey et al. demonstrated that
the radial head contributes to the valgus, varus and po-
sterolateral rotatory stability of the elbow and acts as an
axial stabilizer of the forearm; because of these biome-
chanical studies and along with significant improvement
in surgical techniques and instrumentation, open re-
duction and internal fixation has become the preferred
treatment for Mason type II fractures. At present, a frac-

ture fragment displacement of ≥ 2 mm is usually used
as a criterion for operative treatment (29); as a matter
of fact, different parameters should be taken into account
when planning the best treatment to perform (30, 31):
type of fracture, displacement, fragment stability, ma-
gnitude of articular involvement, and presence of asso-
ciated complex injuries. In the case of a stable and iso-
lated Mason type II fracture, mid- and long-term follow
up studies have demonstrated that nonsurgical treatment
can provide good or excellent functional outcome in the
vast majority of cases (32, 33, 34, 35).

Bakalim et al. (32), in a study on 59 patients with
Mason type II fractures, reported good outcome for 80%
of patients at a mean of 9 years after the injury.

More recently, Akesson et al. (33), in a study on 49
patients managed nonsurgically, reported a favorable out-
come with 40 patients (82%) having no elbow complaints
and 9 patients experiencing minor impaired function.

A prospective study performed by Duckworth et al.
(34) in 2011 favors nonsurgical management of Mason
type II radial head fractures, with excellent/good results
obtained in 96% of cases. 

A systematic review of the literature performed by Fu-
rey et al. (35) in 2013 did not show a significant diffe-
rence between conservatively treated radial head fractures
with greater than 2 mm of displacement or those with

Figure 2 - A) Anteroposterior X-ray of
a 48 years old woman who fell while
walking, suffering an isolated Mason
type II radial head fracture. B) Lateral
X-ray confirms the radial head fractu-
re after injury. C) Anteroposterior X-ray
showing fracture healing 2 years after
injury. The patient has a full range of
motion and has returned to her daily
activities.

TABLE 5 - TIME TO RETURN TO SPORT.

Time to return % of patients Kind of sport
to same level of sport activities 

(in days)

35 15.38 6 football players and 2 bicyclists

40 15.38 3 baseball players, 3 rugby players and 2 basket players

45 13.48 3 tennis players, 2 basket players and 2 bicyclist

50 17.31 7 tennis players, 2 basket players

55 23.07 10 tennis players and 2 boxer

60 15.38 3 tennis players and 5 boxers
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less than 2 mm of displacement in terms of patient-re-
ported or clinical outcomes.

The results of our descriptive study support the ef-
fectiveness of nonsurgical treatment in the therapeutic
management of athletes in isolated Mason type II radial
head fractures. The slightly restricted range of motion
in the injured elbow compared to the uninjured elbow
appeared to be of mild clinical relevance. No statistically
significant differences between the injured and uninju-
red arm was found in terms of elbow flexion, forearm
supination and pronation, and grip strength. Only el-
bow extension and valgus deviation were statistically si-
gnificant, even though no patient reported complaints
in regard to this parameter. Almost 80% of patients re-
ported an excellent outcome at the Mayo Elbow Perfor-
mance Scoring scale and at the Broberg and Morrey ra-
ting system scale, whereas more than 90% of patients had
an excellent result according to the Dash Score. Intere-
stingly, the higher value rate of excellent results detec-
ted with the subjective score (DASH) in comparison to
the objective scale (Morrey and Broberg) might sugge-
st that a slight residual functional restriction could be not
perceived by patients as a disability.

However, percentages of favorable functional out-
comes reported in literature after open reduction and in-
ternal fixation are high as well (36-39). Nevertheless, in
many of these studies, authors include different types of
fractures (Mason types 2, 3, 4) and this makes hardly ever
possible to deduce the results of isolated Mason type 2
fractures. Ring et al. (36) described good or excellent re-
sults in 93% of their patients. Meyer-Marcotty (37) also
had 90% good or excellent results in their serie. Zarat-
tini et al. (38) reported excellent or good functional out-
come in 35 patients (97.1%). The results of our study
are in line with those described in literature after
ORIF. 

Nonsurgical treatment of Mason type II fractures has
the advantage of preserving normal kinematics of the el-
bow and avoiding complications that can frequently af-

ter surgery (36, 38, 39). Radial head resection can re-
sult in lateral elbow instability with chronic strain of the
medial collateral ligament, proximal migration of the ra-
dius with subluxation of the distal radioulnar joint, at-
tenuation of the interosseous membrane, and ulnar neu-
ropathy (40-42). Conversely, patients treated nonsur-
gically have good clinical outcome with a low rate of com-
plications. In our series, only 9 patients complained oc-
casional pain, 2 patients perceived a mild instability of
the elbow and 4 patients reported a loss of grip strength
of less than 20%. To our knowledge, these complications
can be related to osteoarthritis secondary to the fractu-
re. This paper shows the effectiveness of conservative treat-
ment of Mason II fractures in athletes with high func-
tional demand, allowing return to sports at previous le-
vels of activity in all patients. We therefore believe that
an immobilization for 2 weeks in this type of fracture
does not lead to permanent rigidity of the elbow, but al-
lows an optimal recovery of the ROM after removal of
the brace. This observational study is based on single-
center retrospective research. It specifically describes the
results of nonsurgical treatment of stable and isolated Ma-
son type II fractures with preserved elbow and forearm
motion at first examination after injury. We only included
moderately displaced radial head fractures, whereas other
studies have included more displaced fractures, com-
minuted fractures, and radial neck fractures.  The
main limits of the present study are represented by the
lack of randomization and the absence of a comparati-
ve group of patients treated operatively. Because of this,
it is difficult to draw any definite conclusion regarding
the treatment of choice of isolated Mason type II frac-
tures.

This retrospective study suggests that displacement
from 2 to 5 mm in Mason type II radial head fractures
is not necessarily an indication for surgical fixation in iso-
lated fractures of the radial head. Results of this study
clearly show how a conservative treatment may provi-
de good or excellent clinic outcome.
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