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Abstract
Background
The important function of the radial head in keeping stability of the elbow and forearm
has led to its preservation after comminuted fracture either by surgical fixation or prosthetic replacement and radial head replacement leads to restoration of elbow function with
stability of the elbow joint.
Aim of the study
Evaluation of the functional and radiological results of treatment of recent comminuted
radial head fractures in adults by radial head replacement.
Patients and Method
This prospective study was done on 10 patients 8 males and 2 females attended in Saudi
German hospital in Saudi Arabia between June 2012 and July 2014 and the mean age was
48 years (range 40 - 62) at the time of surgery. The mean interval between injury and
surgery was 6 days (range 2 to 10 days). Inclusion criteria in this study were patients had
comminuted fracture head radius classified as Mason type III with complete displacement
and there were two patients had concomitant radial collateral ligament injuries. Follow-up
evaluation of the results after one year of surgery was done using the Mayo Elbow Performance Score (MEPS), the score of disabilities of the Arm, Shoulder and Hand (Quick
DASH) and the visual analog scale (VAS) of pain and radiological evaluation was rated
for arthritis after one year follow-up according to Morrey.
Results
The outcome after one year of follow-up was excellent results in eight patients (80%),
good in one patient (10%) and fair result in one patient (10%). In addition, the mean
Mayo Elbow Performance Score (MEPS) was 94 (range 85-100) and the mean Disabilities of the Arm, Shoulder and Hand (Quich DASH) was 6.5 (range 0-14) and the visual
analog scale (VAS) for pain score was 1 (range 0-2). The average Flexion/extension arc
of the affected side was 1350 (range 1450/-50) and the average of pronation was 650 (range
600 – 700) and the average of supination was 800 (range 750-850). Radiological evaluation
of the medial and lateral ulnohumeral spaces after one year shows congruent elbow joint
and no arthritic changes of the radiocapitellar joint and no implant loosening was identified. No post-operative vascular or neurological complications were found and one patient
had superficial infection that improved by frequent dressing.
Conclusion
Radial head replacement using the anatomical radial head prosthesis is an effective
method to restore stability of the elbow joint and excellent functional outcome with
minimal complications.
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Introduction
Radial head fractures are found in 20% of elbow injuries
after a fall on outstretched hand with forearm pronation.
[1] In addition, the radial head is considered as an important stabilizer of the elbow joint and forearm. [2]
The radial head is not round; instead, it has a conical
shape and the longest axis is perpendicular to the radial notch of the ulna in neutral rotation. The neck of
the radius is about 13 mm long and forms an angle of

about 170 with the radial shaft. The blood supply to
the radial head is abundant in the periphery, where it
receives from metaphyseal arterial branches and this
arrangement is important in the risk of post-traumatic
necrosis and non-union. [3-5]
The first classification of fracture head radius was
developed by Mason [6] as Type I, non-displaced
marginal fissure or fracture, Type II, displaced marginal fracture with separation or impaction and Type
III, displaced comminuted fracture involving the enEgyptian Orthopedic Journal, Vol. 55 (supplement 1), June 2020
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tire radial head. More recently, Broberg and Morrey
[7] added a Type IV classification including fracture
head radius combined with elbow dislocation. Later

on, Hochkiss [8] modified Mason’s classification by
adding clinical criteria that depends on clinical
evaluation. (Table 1)

Table 1: Hotchkiss modified Mason’s Classification
Type I

Fracture of the radial head or neck, with little or no displacement. Range of pronation / supination limited only by pain and oedema. Articular fracture < 2 mm or marginal fracture
of the radial head.

Type II

Displaced fracture ( 2 mm) or fracture of the neck with angulation. Motion range limitation as a result of mechanical impingements or loss of joint congruity. No severe comminution ( internal fixation possible)

Type III

Severe comminuted fracture of the radial head or neck and reconstruction is not feasible
according to criteria assessed intra-operatively or radiologically. Radial head excision or
prosthetic replacement is required.

More recently, Mayo clinic classification add all concomitant lesions of the radial head fracture as described in Mason’s classification and latters are added
to clarify the concomitant lesions, in upper case if the
lesion is treated and lower case if not. For example, a

Type III Mlc is a Mason Type III fracture of the radial
head with a repair of the ulnar collateral ligament, and
untreated tear of the radial collateral ligament and
untreated coronoid fracture. [9] (Table 2)

Table 2: Mayo clinic classification
Type of RH fracture

Associated injury suffixes

I
II
III

m
l
d
c
o

Type I, non-displaced fracture; Type II, displaced fracture (2 mm); Type III, comminuted fracture;
M, medial collateral ligament; l, Lateral collateral ligament; d, distal radio-ulnar disruption;
c, coronoid fracture; o, olecranon fracture; F, fixation;
X, excision; P, radial head prosthesis.

Surgical treatment suffixes
M
L
D
C
O

F
X
P

the head radius may lead to pain and elbow instability. [11] In addition, comminuted radial head fractures affects stability of elbow and forearm and when
internal fixation is not accepted, the choices are either
radial head excision or radial head replacement. The
complications after excision of the radial head had
been reported in many series as proximal migration of
the radial head and ulnohumeral arthritis. [12,13]

Non-displaced radial head fractures are treated by
conservative measures. In displaced fractures anatomic reduction and internal fixation are indicated and
is common in 80% of cases and is considered a good
choice when there are three or less fragments without
deformity and with sufficient size and bone quality
for screw fixation and no marked metaphyseal bone
loss. [10]

Radial head replacement was first recommended at
1970 as a better choice than radial head resection with
better mechanical elbow stability. [14] In addition,
many authors reported that radial head replacement
for severe comminuted fractures of head radius is
considered as the basic treatment to avoid elbow instability. [6,15,16]

A displaced and comminuted fracture of the head radius is part of complex injury of three joints which is
elbow, radio-ulnar and wrist joints and if associated
with injury of collateral ligaments, simple excision of

Many types of implant were used for radial head replacement and none has been proven to be superior
over the others. [17] The first implants used for radial
head replacement were Swanson-type silastic implants. It is semi-rigid cementless implants that used
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sometimes as temporary spacers to prevent proximal
migration of the radius. The advantages of using this
implant are good tolerance and greater ease of removal in comparison to rigid implants. The disadvantages that the implants cannot act as a secondary valgus stabilizer in patients has injury of the ulnar collateral ligament and also the high rates of osteolysis
caused by silicone particles and finally implant fractures. For all the above reasons, many authors did not
recommend Silastic radial head implants. [18,19]

and the mean age was 48 years (range 40 - 62) at the
time of surgery. The mean interval between injury
and surgery was 6 days (range 2 to 10 days). Inclusion criteria in this study were patients had comminuted fracture head radius classified as Mason type III
with complete displacement and there were two patients had concomitant radial collateral ligament injuries. There were no patients had associated coronoid
fracture, elbow dislocation, Essex-Lopresti injury and
neurovascular injuries.

Later on, Metal implants with long-term outcomes are
more popular and classified according to three main
criteria that are modularity, intra-prosthetic mobility
and stem fixation as cemented or cementless. [20] In
the study of Ring [10] a few prosthetic radial head
designs try to resemble radial head anatomy, most are
either spacers with a loose smooth stem in the radial
neck or bipolar with mobile articulation between the
head and neck of the prosthesis. A bipolar implant
has the advantages of improving the proximal radioulnar congruity but the disadvantage is less stability
than the monoblock implants. In addition, many reports of cup disassembly related to retention within
the implant and residual elbow instability are disadvantages of bipolar implants. [21]

History of trauma with fall on the outstretched hand
with extension of the elbow and pronation of the forearm is suggesting fracture head radius. Standard Antero-posterior and lateral views were done in all patients and a radial head-capitellum view (modified
lateral view with the tube angled 450 towards the radial head) as described by Greenspan and Norman.
[25] In addition C.T. Scan was done for all patients
to give more accurate diagnosis of comminuted fracture head radius and concomitant fracture as fracture
coronoid. Finally, MRI was done also for diagnosis of
any associated interosseous membrane rupture and
ligament injury.

In addition, some implants allow adjustment of the
angle between head and neck of radius to be closely
similar to the patient’s native anatomy and fixation of
the implant within the intra-medullary canal is
achieved either by a cemented stem or a cementless
press-fit stem. Some authors reported also that pressfit stems have the disadvantage of micro-fractures
especially if the stem diameter is oversized by 1 mm
or more. Also, they reported peri-prosthetic osteolysis
in some patients. [22] In the study of Doornberg et
al., [23] they reported that the development of radiolucencies around the stem is clinically irrelevant and
satisfactory medium-term outcomes were achieved. In
another study implants made of pyrolytic carbon with
a fixed head-neck angle have a good early outcome
and well tolerated when placed in contact with the
capitellar cartilage. [24]
In the current study Modular implants was used as it
has two advantages, first is the optimal head size can
be selected and second the height of the head and
neck of radius can also be selected to match height of
the resection.

In the current study, the anatomical radial head prosthesis used before by Shawn W O’Driscoll et al., [5]
was used for all patients. Clinical evaluation was done
after one year follow-up using the Mayo Elbow Performance Score (MEPS). This system uses patient
outcome parameters and objective clinical data.
Scores of pain, motion, stability and daily function
was used for evaluation of each patient at follow-up
after one year post-operative. [26] (Table 3)
Also evaluation was done using the score of disabilities of the Arm, Shoulder and Hand (Quick DASH)
and it depends on patient’s symptoms as well as the
ability to perform certain activities. It consists of
eleven questions scored on a 5-point scale similar to
the DASH and a lower score indicates less disability.
[27] In addition, The visual analog scale (VAS) pain
score was used also for evaluation of the degree of
pain post-op after one year of follow-up (no pain = 0
and severe pain = 10). [28]
Radiological examination for subluxation or dislocation of the ulnohumeral joint was done after one year
of follow-up and evaluation for arthritis was rated
according to Morrey et al., [29]. (Table 4)

Operative technique:

Patients and Methods
This prospective study was done on 10 patients 8
males and 2 females attended in Saudi German hospital in Saudi Arabia between June 2012 and July 2014

Under General anesthesia and tourniquet, the Kaplan
approach was used in a line from the lateral epicondyle towards lister’s tubercle with the forearm in
neutral rotation and deep dissection between the extensor carpi radialis longus and extensor digitorum
communis. This approach preserves the collateral
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ligaments if not injured. The extensor carpi radialis
longus is released proximally with anterior capsule to
expose the radial head. The annular ligament is spared
to allow for suturing if needed at the end of operation.
Then resection of the radial head with a power saw
close to the surgical neck was done while the forearm
in pronation to keep the interosseous nerve at a safe
distance during resection. After that a 5 mm awl was

used to enter the canal and then with smallest broach
6 mm preparing the canal for the stem. Then larger
broaches were used sequentially until a tight fit. The
diameter of the last broach is 0.5 smaller sizes than
the used implant stem for a tight press fit. The collar
reamer was used that matches with the stem diameter
that determined by the last broach used and avoiding
removal of too much bone from the radial canal.

Table 3: Mayo Elbow Performance Score
Function

Point Score

Pain (45 Points)
None
Mild
Moderate
Severe

45
30
15
0

Motion (20 Points)
Arc 1000
Arc 500 -1000
Arc < 500
Ankylosis
Stability (10 Points)
Stable (no apparent varus-valgus laxity)
Moderate instability (< 100 instability)
Gross instability ( 100 instability)
Daily Function (25 Points)
Self-feeding
Putting on shirt
Putting on shoes
Self-hygiene
Combing hair
Maximum possible total score
Excellent
Good
Fair
Poor

20
15
5
0
10
5
0
5
5
5
5
5
100
90
75-89
60-74
< 60

Table 4: Radiological evaluation of arthritis
Grade
Grade 0
Grade I
Grade II
Grade III

Arthritic changes
No significant changes
Minimal osteophytes or joint space narrowing
Moderate osteophytes or joint space narrowing
Severe joint destruction

The resected radial head was placed in the sizing
pockets on the impactor base and the comminuted
fragments are reconstituted to confirm that no intraarticular fragments had left and to be a guide for the
diameter of the radial head implant. If the radial head
is not fit in the sizing pockets, smaller size was selected. Now the head and stem size was determined
and assembly was used now before final set up of the
permanent prosthesis. For determination of the collar
height, the stem assembly was inserted into the bone
canal and we started with + 0 end of the trial gauge
and increasing sequentially the height of the trial

gauge until the head reaches the capitellum and in the
same time the coronoid contacts the trochlea. Then
the number on the trial gauge will determine the collar height on the stem. There is a laser mark on the
trial head and stem and the laser mark on the stem
determines the Right and Left for proper orientation
during insertion. Finally the trial implant was inserted
into the radius with keeping the laser marks on the
head and stem aligned with the lateral aspect of the
radius and the forearm in neutral position. Proper articulation of the capitellum and coronoid is very important for proper positioning of the trial and C-arm
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was used for evaluation. At the end, the implant stem
was fixed to the impactor base with alignment of the
laser marks for proper positioning and inserted into
the radius.
Finally, the capsule and annular ligament were sutured. Then stability of the collateral ligaments was
assessed in 300 of elbow flexion by applying valgus
and varus stress test. In the current study two patients
had torn radial collateral ligament and repair was
done using osseous non-absorbable sutures.
For patients had isolated head radius fractures without
ligament injury, early movement was started from the
first few days post-operative. For the other two patients, long arm splint was applied for one week and
then elbow movement flexion and extension was
started with the elbow at the patient’s side and shoulder adducted to protect the elbow form varus stress
for 6 weeks. Standard radiographs of the elbow and
wrist joints in neutral rotation were done for evaluation of the medial and lateral ulnohumeral space and
development of arthritic changes at the radiocapitellar
and ulnohumeral joint. In addition, to assess any
change in the implant stem position and development
of peri-prosthetic lucencies.

nohumeral spaces shows a congruent elbow joint and
no arthritic changes of the radiocapitellar joint and no
implant loosening was identified and no proximal migration of the prosthesis (the proximal edge of the
prosthetic head was on the same level with proximal
edge of the radial notch of the ulna in antero-posterior
radiograph). No post-operative vascular or neurological complications were found and one patient had superficial infection that improved by frequent dressing.

a

Statistical analysis:
Statistical analysis was performed with SPSS software (version 11.0; SPSS, Chicago, IL, USA). Preoperative and postoperative indices for this study were
compared by paired t test. P < 0.05 was defined as a
significant difference.

Results
In the current study the outcome after radial head replacement using the modular anatomical radial head
prosthesis for 10 patients with follow-up for one year
was excellent results in eight patients (80%), good in
one patient (10%) and fair result in one patient (10%).
In addition, the mean Mayo Elbow Performance
Score (MEPS) was 94 (range 85-100) and the mean
Disabilities of the Arm, Shoulder and Hand (Quich
DASH) was 6.5 (range 0-14) and the visual analog
scale (VAS) for pain score was 1 (range 0-2).
Clinical evaluation of the range of movement of the
affected elbow after one year of follow-up shows that
the average Flexion/extension arc was 1350 (range
1450/-50) and for the range of movement of the forearm shows that the average of pronation was 650
(range 600 – 700) and the average of supination was
800 (range 750-850).
Radiological evaluation of the medial and lateral ul-

b
Figure: a male patient had comminuted head radius fracture type III and managed by head radius replacement with
good alignment of the stem and preserved joint space after
one year of Follow-up.
a: Post-operative X-ray AP view after one year of head
radius replacement, b: Post-operative x-ray Lateral view
after one year of head radius replacement.

Discussion
The indications for surgical treatment of fracture head
radius are Mason types II and III as type one is managed by non-operative measures. For type II open reduction and internal fixation is indicated while in type
III radial head replacement is indicated as anatomic
reduction and stable fixation is difficult to achieve. In
addition many authors consider that radial head replacement is an alternative for radial head excision
with more mechanical stability. [15,30]
Many authors reported also in their studies that internal fixation of fracture head radius having more than
three fragments can result in early failure with broken
metals, non-union and loss of forearm movement and
the best option for this fracture is radial head re-
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placement by metallic prosthesis. [31,32] In addition,
severe elbow injuries as the terrible triad that consists
of radial head fracture, postero-lateral elbow dislocation and fracture coronoid process needs reconstruction of the lateral column of the elbow that includes
the radial head and the radial collateral ligament and
if internal fixation is not indicated, the only option is
radial head replacement in addition to fixation of the
coronoid and re-attachment of the radial collateral
ligament. [33]
In the study of Chemama et al., [30] fracture head
radius that accompanied by fracture proximal ulna
requires strong plate fixation of fracture ulna and if
internal fixation of fracture head radius is not feasible,
radial head replacement should be performed to add
stability and helping union of fracture ulna. In another
study of Chen et al.,[34] demonstrated that patients
managed by open reduction and internal fixation for
comminuted radial head fractures had failure of healing in 17% of patients and heterotopic ossification in
8% and the complication rates was 47.9%. In addition, Cai et al.,[35] reported also that the results of
treatment of patients had Mason type III head radius
fracture by internal fixation are satisfactory in only
22% of patients.
Bonnevialle [17] reported in his series that radial head
replacement is not enough to confirm stability of the
elbow if there are concomitant lesions left untreated.
So, to prevent elbow instability it is important to repair the radial collateral ligament if torn which is often detached proximally in addition to the muscles
inserted to the lateral epicondyle using trans-osseous
suture fixation. Also, it is important to internally fix a
coronoid fracture in terrible triad injury of the elbow.
Many biomechanical studies had confirmed also that
excision of the head radius will alter elbow joint stability and kinematics even when the collateral ligaments are intact and the instability becomes more severe when the collateral ligaments are torn. [36,37,38]
In addition, many complications was occurred following resection arthroplasty of the head radius type III
as proximal migration in 50% of cases, humero-ulnar
arthritis in 50% and cubitus valgus deformity in 30%
of cases. For that reasons, many authors did not recommend resection of head radius on an emergency
basis as ligament damage which is very common can
result in instability of the elbow. [30,39]
Many authors confirmed that the mean age of patients
has comminuted fracture head radius and require radial head replacement was 50-60 years. On the other
hand, younger age patients had a higher risk of revision surgery and the main reason is implant loosening. [21,40,41,42] Two basic principles must be fulfilled in radial head replacement as the implant must
be similar in the diameter and thickness of the origi-

nal radial head, and it must be applied at the same
height as low implant position may result in residual
elbow instability, while high implant position creates
excessive stress on the condyle that rapidly causes
joint damage with pain and limited range of motion at
the elbow. [43] In addition, Yian et al., [44] reported
in their series that accurate positioning of these prosthesis is crucial to establish proper tracking of the
prosthetic head on the capitellum as abnormal tracking can cause arthritic radiocapitellar joint and stem
loosening.
Some authors confirmed that metallic radial head
prosthesis was able to restore near normal elbow joint
biomechanics and stability and limit proximal migration of the radial head. [45,46] Other authors reported
also that the metallic mono-block implants are not
adaptable and their implantation my lead to lateral
elbow subluxation. [47,48]
Bipolar radial head prosthesis were developed to improve implant tracking on the capitellum and the disadvantages of this design are the risk of wear of the
bipolar implant with production of polyethylene debris and the stability effect may be not enough in patients had damaged collateral ligaments and elbow
instability. [49,50] In other studies, many authors
confirmed that metallic modular radial head implants
which are available in different sizes of the head and
stem were developed to improve adaptability and facilitate implantation. [42,51] According to Bonnevialle [17] there is now a recommendation not to use
Swanson-type implants. In addition, no clinical studies have established that any of the other implant
types is superior over the others.
Current and past designs of radial head prosthesis
have had a round radial head component which is not
similar for the radial head of the patients. In the current study, the anatomic radial head prosthesis that
resembles the patient’s natural head geometry provides better articulation with more mechanical advantages and less wear effects on the capitellum.
For evaluation of the outcome of radial head replacement, Cusick et al., [52] confirmed that the mean
Mayo Elbow Performance Score (MEPS) has strong
reliability when evaluated at different times and also
when compared with a validated elbow outcomes instrument. In addition, many studies reported recently
that the outcomes are satisfactory in 88% of patients
who did operation in acute fractures and 66% are satisfactory in late fractures treated by head radius replacement. [22,40,53]
Previously published studies did not give comparison
between the implants used for head radius replacement. In the study of Allavena et al., [21] reported
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that the outcomes are not different significantly according to the implant design as for mono-block prosthesis range between 66% to 94% of satisfactory results, for bipolar prosthesis range between 67% to
86% of satisfactory results and for modular monopolar prosthesis range between 61% to 82% of satisfactory results.
Many authors reported the results of using bipolar
design for head radius replacements in acute fractures
with different satisfactory results that may be related
to different follow-up period. In the study of Doornberg et al., [23] the satisfactory results were 82% and
the follow-up of patients was 3.5 years. In another
study of Chien et al., [54] the satisfactory results were
90% and the follow-up of patients was 3 years. In the
study of Sarris et al.,[24] the satisfactory results were
94% and the follow-up of patients was 2 years. In another study of Flinkkilä et al., [40] with follow-up of
patients for 4 years, the satisfactory results were 62%.
In the study of Zunkiewicz et al., [55] the outcome
after radial head replacement used bipolar implant for
30 patients with follow-up for 34 months (range 2448 months) was satisfactory as the average MEPS was
92.1 (range 65-100), the VAS for pain was 1.4 (range
0-5) and DASH was 13.8 (range 0-52). The average
pronation of the affected side was 690 (range 450 –
900) and the average of supination was 740 (range 600850) and the Flexion/extension arc was 1260 (range
950 – 1500) in the affected elbow. Radiographic analysis after two years follow-up of the affected and unaffected elbows revealed no significant difference for
the average lateral ulnohumeral space of both sides
and also for the medial ulnohumeral space of both
sides. In another study of Alnot et al., [41] the outcome after radial head replacement used bipolar implant for 18 patients with follow-up for 1.5 years was
satisfactory in 100% of patients and the Grip strength
vs. the contralateral upper limb was 75% and the pronation/supination range of movements in the affected
side was (77/79) degrees and Flexion/extension was
(126/-18) degrees.
In the study of Allavena et al., [21] with longer follow-up period they used the bipolar radial head prosthesis and the mean MEPS assessment was 79 (range
30-100) and 77% of patients had satisfactory results
and according to Quick DASH score, 77% of patients
had little or no functional impairment and according
to VAS values, 61% had little or no pain. In addition,
the mean motion arcs were 1430 in pronationsupination and 1000 in flexion-extension. The mean
wrist strength of the operated side was 86% and the
mean elbow strength was 67% in comparison to the
normal contralateral side. In a long term study of
Burkhart et al., [56] the outcome after radial head replacement using bipolar implant for 9 patients with

follow-up for 8.8 years was satisfactory in 100% of
patients and the Grip strength vs. the contralateral
upper limb was 75% and the pronation/supination
range of movements of the affected side was (64/64)
degrees and Flexion/extension was (124/-21) degrees.
Many authors reported the outcome of radial head
replacement with modular implants. In the study of
Lamas et al., [57] the outcome after radial head replacement using Modular implant for 47 patients with
follow-up for 3 years was satisfactory in 86% of patients and the Grip strength vs. the contralateral upper
limb was 85% and the pronation/supination range of
movements of the affected side was (75/67) degrees
and Flexion/extension was (140/-6) degrees. In a
similar study of Doornberg et al., [23] using Modular
implant, the outcome after radial head replacement for
27 patients with follow-up for 3.5 years was satisfactory in 82% of patients and the Grip strength vs. the
contralateral upper limb was 85% and the pronation/supination range of movements of the affected
side was (73/57) degrees and Flexion/extension was
(131/-20) degrees.
In the study of Grewal et al., [51] the outcome after
radial head replacement using Modular implant for 26
patients with follow-up for 2 years was satisfactory in
75% of patients and the Grip strength vs. the contralateral upper limb was 85% and the pronation/supination range of movements of the affected
side was (71/56) degrees and Flexion/extension was
(138/-15) degrees and. In another study of Flinkkilä
et al., [40] the outcome after radial head replacement
using Modular implant for 42 patients with follow-up
for 4.5 years was satisfactory in 62% of patients and
the Grip strength vs. the contralateral upper limb was
85% and the pronation/supination range of movements of the affected side was (75/73) degrees and
Flexion/extension was (136/-20) degrees. The lowest
satisfactory result in this study may be related to the
longer Follow-up period in comparison to other studies.
In the current study the outcome after radial head replacement using the modular anatomical radial head
prosthesis for 10 patients with follow-up for one year
was excellent results in eight patients (80%), good in
one patient (10%) and fair result in one patient (10%).
In addition, the mean Mayo Elbow Performance
Score (MEPS) was 94 (range 85-100) and the mean
Disabilities of the Arm, Shoulder and Hand (Quich
DASH) was 6.5 (range 0-14) and the visual analog
scale (VAS) for pain score was 1 (range 0-2).
Clinical evaluation of the range of movement of the
affected elbow after one year of follow-up shows that
the average Flexion/extension arc was 1350 (range
145 /-50) and for the range of movement of the fore-
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arm shows that the average pronation was 650 (range
600 – 700) and the average of supination was 800
(range 750-850). Radiological evaluation of the medial
and lateral ulnohumeral spaces shows a congruent
elbow joint and no arthritic changes of the radiocapitellar joint and no implant loosening was identified and no proximal migration of the prosthesis.
These results are comparable to the results of Lamas
et al., [57] and Doornberg et al., [23] with better outcome may be for the shorter follow-up period of the
current study as one year in comparison to the other
studies as 3 and 3.5 years respectively.
Many complications were reported after radial head
replacement and in the study of Van Riet et al., [58]
they demonstrated that preoperative osteoporosis of
the capitellum was associated with the risk of erosion
and arthritis by the prosthetic radial head. In the study
of Flinkkilä et al., [40] they reported the complication
of aseptic loosening that manifested by a radiolucent
line around the stem and pain in the forearm radiating
to the wrist and developed early within 12 months in
cementless press-fit stem and later on with cemented
implants especially bipolar design. In addition, many
authors confirmed also the complication of radiocapitellar arthritis that resulted from excessive pressure of the radial head on the humeral condyle and the
most common cause is too high implant with malposition. [1, 30] In the study of Doornberg et al [59] they
reported that the correct size of the radial head can be
achieved through matching as possible the removed
fragments and for avoiding radio-capitellar arthritis
through keeping the edge of the prosthesis not be
more than 1 mm proximal to the coronoid at the lesser
sigmoid notch. In another study of Zunkiewicz et
al., [55] follow-up radiographs revealed small ulnohumeral bone spurs in 64% of patients and stem
lucency in 70% of patients and there were no cystic
lesions suggestive of polyethylene wear was noted.
Complication rate was overstuffed radiocapitellar
joint in one patient (3%) that needs revision and another patient (3%) had elbow instability that needs
reduction and stabilization of the joint with external
fixator.
Another complication is elbow instability that caused
by incomplete treatment of concomitant lesions as
failed attachment of the radial collateral ligament and
also internal fixation of fracture coronoid process in
terrible triad injury. [30] In the study of Chanlalit et
al., [20] they reported also that the type of implant
affects elbow stability as the fixed-cup implants have
a greater degree of stability than bipolar mobile cup
implants.
In a study of Duckworth et al., [33] on evaluation of
monoblock cementless implants, they found that the
revision rate was 28% and the reasons were young

age and the use of silicone implants. In addition, Allavena et al., [21] reported in their study that radiolucent lines were seen in follow-up radiographs
around the prosthesis in 28% of patients and capitellar
erosion in 38% of patients and revision surgery to
manage elbow instability was done in 33% of patients. They reported also in conclusion that the outcomes of bipolar radial head prosthesis for treatment
of comminuted radial head fractures were disappointing and treatment of associated injuries influence the
prognosis.
In the current study no post-operative vascular or neurological complications were found and one patient
had superficial infection that improved by frequent
dressing. In addition, no implant loosening or proximal migration of the prosthesis was identified.

Conclusion
Head radius replacement is the principle treatment for
multi-fragment radial head fractures (type III fractures) for which reliable internal fixation is not feasible and great care is essential to determine the optimal
height of the implant to avoid pain and stiffness of the
elbow in high implant and for residual instability of
short implant. In addition, management of the concomitant lesions is very important to keep stability of
the elbow and the complication rate is affected also
by the implantation technique and the duration of follow-up.
The current study demonstrates that radial head replacement using the anatomical radial head prosthesis
with selection of the proper size of the radial head and
stem and accurate level of the radial head will ensure
proper tracking and the press-fit technique will avoid
the stem loosening that may happen for the cemented
design. In addition, it is an effective method to restore stability of the elbow and excellent functional
outcome with minimal complications.
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