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Results of radial head resection after Mason type 3 or 4 fracture
of the elbow
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Background: Resection of the radial head is a surgical indication for comminuted radial head fracture in which internal fixation is inaccessible. Some complications from the surgery can alter the function of the patient’s elbow. The objective of this study was to assess functional
outcome of the elbow after resection of the radial head.
Methods: A retrospective longitudinal study was performed with patients who underwent radial head resection between 2008 and 2018.
Elbow function was assessed by the Mayo Elbow Performance Index (MEPI) for 11 patients comprising three women and eight men. The
mean follow-up was 47.6 months. The mean age was 41±10.3 years.
Results: Nine patients had a stable and painless elbow. The mean extension-flexion arc was 97.73°±16.03°. The mean values of pronation
and supination were 76.8° and 74.5°, respectively. The mean MEPI score was 83.2 points, and restoration of overall function was achieved
in 81% of the cases. Poor function was noted in one in 10 that presented with a terrible triad.
Conclusions: Resection of the radial head restored elbow functionality at a rate of 81%, which was a good outcome for patients.
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INTRODUCTION
The functional anatomy of the elbow joint complex is unique in
orientation and configuration. The elbow is the mechanical junction between the first two segments of the upper limb, and its
main function is to move the hand away from and bring it closer
to the trunk [1]. To perform these actions, this joint must be mobile, stable, and mostly painless. The head of the radius is a secondary stabilizer of the elbow according to Morrey's tripod [2]. It
contributes to the overall stability of the elbow and the transmission of stresses, whatever the degree of extension flexion [3]. Its
role in frontal and rotational stability has been highlighted by

several authors [2,4,5]. Fractures of the head of the radius represent 1.5% to 4% of all fractures and 33% of all bone lesions in the
elbow [6]. In these fractures, internal fixation of types 3 and 4 of
the Masson classification, modified by Broberg and Morrey [7],
is difficult and may not be possible in some cases [7,8]. The
choice between resection of the radial head or arthroplasty is dependent on the associated ligament lesions, the equipment available, and the technical skills of the surgical teams. This study
aimed to assess the function of the elbow after resection of the
radial head in adults.
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METHODS
The ethics committee of Idrissa Pouye General Hospital approved this study (IRB No. 2018-06-014), which was exempted
from informed consent.

Patients

A retrospective longitudinal study was carried out in the Department of Orthopedic Trauma Surgery, Idrissa Pouye General Hospital. The study enrolled patients who underwent radial head resection between 2008 and 2018. Using the electronic register of
hospitalizations, files obtained from the archives were analyzed.
Eleven of 28 patients who underwent radial head resection
during this period were reviewed and included in this study.
These were eight men and three women with an average age of
41 ± 10.3 years. The fractures were located on the dominant arm
in half of the cases. The cause of injury was usually a work accident (54.5%). Type III of the Mason classification modified by
Morrey was found in 54.5%. Posterior elbow dislocation and a
fracture of the coronoid process were associated in five and three
cases, respectively. There were three cases of terrible triads. The
lateral surgical approach was used to access the radial head in 10
cases. The interval from initial injury to operation was 15.4 ± 13
days. The level of radial resection was distal to the proximal radial notch of the ulna in 63.6% of cases. The radial stump was regular and without bone indentation in 72.7% of the cases. Interposition of fascia was performed in all patients to address the empty
space left after radial head resection. The fascia was taken from
the extensor digitorum communis. Complementary procedures
were reduction of dislocation and synthesis of associated fractures of the coronoid process. On average, the mean elbow immobilization time was 30.4 ± 6 days. Elbow function was assessed
in all patients using the Mayo Elbow Performance Index (MEPI),
and the values were scored by a single physician.

Statistical Analysis

Data were captured and analyzed using Epi Info ver. 7.1.5.2 (Centers for Disease Control and Prevention, Atlanta, GA, USA).
General patient characteristics and MEPI score items were described using standard descriptive statistics. Mean values and
standard deviations were calculated for quantitative variables and
numbers and percentages for qualitative variables.

tional arc greater than 100°, and this arc varied from 50° to 100°
in the other 5. In regard to elbow mobility (Table 1), the average
degree of flexion was 97.73° ± 16.03° and the average deficit of
extension was 23.6°. The mean pronation and supination values
were 76.8° and 74.5°, respectively. Overall, a cubitus valgus with
an average value of 12.8° ± 4° was identified. Instability as assessed by forced valgus movements was present at a moderate
degree in two of 11 cases and was absent in the other nine. A cumulative total of 21 complications was found in all patients. In
eight cases, the issue was a limitation of the range of motion, seven cases had elbow valgization (Fig. 1), two cases had instability
in the valgus (Figs. 2 and 3), and four cases had heterotopic ossifications (Figs. 4 and 5). No complications such as radial head ascension or Essex-Lopresti syndrome were noted. There were no
daily activity limitations in 10 cases. Seven patients continued
their professional activities, three had to adjust their original
jobs, and one patient had not yet returned to work. The average
score for all patients was 83.2 ± 11 points out of 100, and 81%
were graded as good according to the MEPI. Elbow function was
excellent in three cases, good in six cases, and average in two cases (Fig. 6).

DISCUSSION
Resection of the radial head is a therapeutic indication of interest, and several authors have reported similar findings in the literature. Characteristics of average age, male predominance, and
impairment of the dominant side were reported by Karlsson et al.
[9] and Obert et al. [10]. Work accidents have been implicated in
Table 1. Range of motion of the elbow
Setting
Mean (°) Standard deviation (°) Min (°) Max (°)
Flexion
97.73
16.03
60
120
Extension deficit –23.64
15.67
5
60
Pronation
76.82
6.61
0
80
Supination
74.55
10.3
0
85
Cubitus valgus
12.8
4
10
20

8

7
Elbow valgus
Valgus instability
■ Heterotopic ossifications
■ Limitation range of motion
■
■

RESULTS
At an average follow-up of 47.6 months, of the 11 patients reassessed, two had mild mechanical pain. Six patients had a func132
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Fig. 1. Cumulative postoperative complications.
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Fig. 2. The clinical result of case 1. (A) Cubitus valgus on the right. (B) Extension. (C) Full flexion.
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Fig. 3. The elbow radiography of case 1. (A, B) Face and post traumatic profile. (C, D) Face and profile at 61 months; no ossifications.
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Fig. 4. The clinical result of case 2. (A) Cubitus valgus on the right. (B) Extension deficit of 25°. (C) Flexion limited to 100°.
https://doi.org/10.5397/cise.2020.00185
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Fig. 5. The profile X-ray of case 2. (A) Posttraumatic. (B) Postoperative. (C) Heretopic ossifications at 19 months limiting flexion.
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Fig. 6. Elbow function according to the Mayo Elbow Perfomance Index.

most studies as the main cause of injuries [10]. Type 3 and 4 fractures according to the Mason classification were the most common [9,10]. The time from initial injury to operation varied from
8 days on average in the study by Eren et al. [11] to 29 days in the
report from Obert et al. [10]. Our average follow-up of 4 years
was still quite short compared to other studies. The longest follow-up period observed was 19 years in the Karlsson et al. [9]
study and 30 years in the Janssen and Vegter [12] study. Radial
head resection surgery has associated complications that can interfere with elbow function. Ascension of the head and instability
in the valgus are complications specific to this indication and are
frequently accompanied by valgization of the elbow [12-14].
Other complications common to any joint surgery such as joint
limitations and heterotopic ossifications are quite common [15].
These specific and non-specific complications are often responsible for stiffness that further affects the function of the elbow [16].
In this study, valgization of the elbow was found in 63.6% of the
134

cases compared to 20% in the Karlsson et al. [9] study. However,
there was slight valgus instability that was identified in only 18%
(2/11) of cases. This valgisation of the elbow had no impact on
function. Antuña et al. [17] reported instability in the valgus at
around 19%, similar to our study. Similar to the reports from
Karlsson et al. [9] and Antuña et al. [17], rise of the radial head
was not reported in our series. Heterotopic ossifications were
found in 36% of our cases compared to 62% in the study by Obert et al. [10] with an average follow-up of 16 years. These ossifications were usually found around the resection edge in cases
that did not have the space filled after radial head resection.
However, these results did not impair the range of motion of the
elbow. Joint limitation occurred in five (45.4%) of 11 patients.
The range of joint limitation in these patients was between 50°
and 100°. The proportion of this complication is three times
higher than that reported by Eren et al. [11]. This can be explained by the relatively long term of immobilization in our series, which was an average of 30 ± 6 days. Long-term immobilization has been identified as a source of stiffness [18,19]. Active
mobilization immediately after removal of the radial head is currently recommended because it induces formation of a functional
cervico-condylar neoarticulation [20]. Regarding elbow mobility,
almost all sectors had results similar to those found in the literature, with the exception of flexion. The average value for flexion
was quite low, and the difference ranged from 30° to 40°, compared to results from Eren et al. [11], Karlsson et al. [9] and Antuña et al. [17]. This can be explained by the late start of mobilization or the osteoligamentary lesions in our series, dislocations
in 45.4% of the cases (five cases of 11) and a terrible triad in three
cases. In addition, the other studies had a longer rehabilitation
period than ours, which may improve final results. Therefore, the
functional score of the MEPI in our study was quite low, on averhttps://doi.org/10.5397/cise.2020.00185
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age 10 points lower than those of similar studies. However, this
score of 83.2 points out of 100 ranked the patients in our series at
an overall function level of 81%. This level of function is judged
to be good according to this assessment tool whose precision and
reliability are internationally recognized [21]. The majority of patients was able to resume their professional activities without difficulty. This study had some limitations. First, due to the limited
amount of follow-up and relatively small number of patients, the
results cannot be generalized to a larger population. On the other
hand, a relatively short-term follow-up in the revaluation did not
allow us an overview of the long-term functionality. Finally, that
the patients were operated on by several surgeons, and that some
had additional osteoligamentary lesions, may have produced selection bias.
Despite the fairly limited size of this series, resection of the radial head for a fracture that cannot be operated on by internal
fixation was associated with rather satisfactory results, with moderate loss of mobility. Notwithstanding mild clinical signs of instability, residual elbow pain and disability were mild. These results suggest that radial head resection remains a useful surgical
procedure for irreparable radial head fractures.
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