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Abstract

Radial head fractures account for approximately 4% of all fractures, 10% associated with elbow dislocation and
33% of elbow fractures .The radial head acts as a secondary stabilizer in medial collateral ligament deficiency
and provides around 30% resistance to valgus. Radial head fracture thus needs to be replaced, fixed or excised
to maintain stability at the elbow joint. Fractures of the radial head are classified according to Modified Mason’s
classification.

Keywords: fractures, polytrauma, external fixation, pelvic fractures, unstable pelvic ring, orthopaedic damage.

INTRODUCTION

In 1926 Cutler recognized direct trauma as the commonest cause of injury to the radial head
[1-4]. According to static loading studies around 60% of the force is transmitted across the radio
capitellar articulation [5, 6]. Radial head excision has been a popular choice of management for
comminuted fractures throughout the years and stiffness in the elbow is the most common
complication following the fracture even in the displaced ones. For fixation ideally, the fracture
should have 3 or fewer fragments and these fragments must be large enough to accept a screw.
Implants for radial head replacement have evolved over time from monoblack design to modular
prostheses, few of which even have bipolar features. With the advent of different implant
materials, the chances of capitellar wear have also decreased. Comminuted radial head fractures
can be managed by excision, fixation or arthroplasty of the radial head. The aim of our study is
to compare the results of excision, fixation and arthroplasty, in comminuted fractures of the radial
head.

MATERIAL AND METHODS

The study comprises of 60 patients between the age group of 20 years-60 years (37 male, 23 female)
with an average age of 50 years [7].

THE INCLUSION CRITERIA WERE AS FOLLOWS:



1. Mason’s Type 3 radial head fractures.

2. Age of patient between 20 years-60 years.

3. Not more than 2 weeks delayed presentation.

4. No ligament injury.

EXCLUSION CRITERIA WERE AS FOLLOWS:

1. Compound radial head fractures.

Radial head fracture associated with other fractures of upper limb.

Associated ligament injury with radial head fracture.

LN

Written informed consent was taken. Clinical examination and
radiological evaluation were done. Pre-operative routine workup
was done for the patients. Following randomization, 20 patients
each were included in the excision group, fixation group and
arthroplasty group [8,9].

THE TECHNIQUE OF RADIAL HEAD EXCISION

The patient is supine with the arm across the chest and affected elbow
up. The incision is initiated superiorly to the lateral condyle and
extended 6 cm distally across the joint. Interval between extensor carpi
ulnaris and anconeus is created and used to expose the lateral capsule.
The annular ligament is incised transversely. The fractured radial
head was excised. Reconstruction of the radial head is done on the
operation table to avoid leaving any fragments behind. The wound was
closed in layers.

THE TECHNIQUE OF RADIAL HEAD FIXATION

The patient is supine with an arm across the chest and affected elbow
up. An incision is initiated superiorly to the lateral condyle and
extended 6 cm distally across the joint. Interval between extensor
carpi ulnaris and anconeus is created and used to expose the
lateral capsule. The annular ligament is incised transversely. The
fracture site was exposed and cleaned. Primary reduction is fixed
using k wires. The small plate is fixed on the lateral surface of the
proximal radius while keeping the wrist in a neutral position. The
annular ligament and lateral capsule were repaired. The wound was
closed in layers.

THE TECHNIQUE OF RADIAL HEAD
ARTHROPLASTY

The patient is supine with the arm across the chest and affected elbow
up. An incision is initiated superiorly to the lateral condyle and
extended 6 cm distally across the joint. Interval between extensor carpi
ulnaris and anconeus is created and used to expose the lateral capsule.
The annular ligament is incised transversely and the radial neck is cut
just proximal to the fracture site. Head sizes with diameters of 14 mm
to 20 mm with a stem size of 5 mm were available. Reaming initiated
with 3 mm size with 1 mm increment until size 5 mm. The trial
prosthesis is used first and after a satisfactory result and range of
motion, the final implant is inserted. Lateral capsule and annular
ligament repair done. The wound was closed in layers.

FOLLOW UP

Immediately after the surgery active range-of-motion exercises of the
elbow were started. Suture removal was done between the 10th to
12th postoperative days. The cases were followed up after 2 weeks till
1 month, after that till the acceptable range of motion was regained.
After that, the patient was followed up every 3 months. The results
were analysed by the Mayo elbow performance score and Handgrip
scoring system using a dynamometer. Statistical analysis was done
using the One-way ANOVA test. According to biomechanical studies
activities of daily living can be performed without discomfort within a
functional arc of motion of elbow flexion-extension of 100°, and
forearm rotation of about 100° (pronation 50° to supination 50°).
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Assessment of range of motion of elbow in our study groups shows a
better range of motion in a patient with radial head replacement as
compared to excision and the range of motion being better in
excision as compared to fixation. Patients were evaluated at 6 and 18
months based on the Mayo Elbow Performance Score and Handgrip
strength score.

RESULTS

At 6 months, radial head arthroplasty gave excellent results in
10 patients, good in 7 patients and fair in 3 patients. In excision, there
were 4 patients with excellent results at 6 months, 9 with good results
and 7 with fair results. In fixation, there were 4 patients with excellent
results at 6 months, 7 with good results and 9 with fair results. At 18
months, of the 20 patients who had undergone arthroplasty, 12 had
excellent results, 5 patients had good results and 3 had fair results.
Of the 20 patients who had undergone head excision, 8 had
excellent results, 8 patients had good results and 4 patients had fair
results. 6 of the 20 cases who had undergone radial head fixation
had excellent results; good results were obtained in 5 cases and 8
patients showed poor results at 18 months. As per Mayo’s score at 6
months follow-up, the mean and Standard Deviation (SD) of the
scores in arthroplasty were 83.25 and 4.50, for excision, it was 75.75
and 11.38 & for fixation, it was 68.75 and 17.83 respectively. At 18
months of follow-up, the mean and standard deviation was 90 and
12.56 for arthroplasty, 83 and 10.05 for excision & 75.75 and 22.31 for
fixation respectively. As per the handgrip strength score at 6 months
follow-up, the mean and standard deviation of the scores in
arthroplasty were 31.1 and 4.37, for excision it was 28.75 and 4.27 &
for fixation, it was 26.47 and 5.96 respectively. At 18 months of
follow-up, the mean and standard deviation was 32.95 and 4.006
for arthroplasty, 30.7 and 4.06 for excision & 27.63 and 6.73 for
fixation respectively. The difference between the results according to

both Mayo’s score as well as Handgrip strength test was
statistically significant (p<0.05).

DISCUSSION

With  various surgical options (ORIE, excision and
arthroplasty) available for the management of Mason type III

radial, the treatment protocol to be preferred still remains a grey
area in the field of orthopaedics. Proximal radial epiphysis has a
scanty blood supply. It is supplied by small intraarticular vessels and
a few intraosseous vessels [8]. Yamaguchi et al concluded in their
study that intraosseous vessels are the primary blood supplier to the
radial head [9]. For fixation ideally, the fracture should have 3 or fewer
fragments and these fragments must be large enough to accept a screw
for fixation and should have minimal metaphysical bone loss, thus
making fixation a difficult entity. Fixation leads to complications
like osteonecrosis, nonunion, or displaced fragments According
to a study conducted by Daphne et al on the effect of radial head
excision and arthroplasty on elbow kinematics and stability, radial
head excision alters the kinematics and varus-valgus laxity of the
elbow which can be improved after radial head arthroplasty. The
prosthetic replacement of fractured radial head helps in maintaining
longitudinal radioulnar stability and radicapitellar relationship. Ikeda
et al in their study concluded that fixation of comminuted radial head
fracture gave better outcome in comparison to excision. Swensen et al,
in their study about maximizing outcomes in treatment of radial head
fractures, concluded that current evidence supports open reduction
and internal fixation of simple Mason type II fractures whereas good to
excellent results have been seen with radial head replacement in
patients with Mason type III fractures. Hao Sun et al, revealed that
radial head arthroplasty has better outcome than ORIF in patients with
modified Mason type IIl and IV radial head fractures.
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