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Abstract

Objectives Radial head replacement by using a bipolar
prosthesis is frequently used when unable to reconstruct
fractures of the radial head. The GUEPAR® implant is a
metallic bipolar prosthesis. The authors describe an
uneventful complication of this implant. Four patients have
sustained an acute disassembling of the GUEPAR® implant
after an important grip effort. A biomechanical study was
performed in order to explain this disassembling.

Method The retention system of the GUEPAR implant
has been tested at different temperatures: 4, 20 and 37°C.
The stem and the cup were cemented in a support. Disas-
sembling was achieved using a dynamometer.

Results The study has shown that the theoretical grip
strength leading to disassembling is 145.65 kg at 4°C and
51.45 kg at 37°C.

Discussion The polyethylene of the floating head of the
implant appears to be very influenced by the temperature.
The authors state that the association of a cam effect
between the floating cup and the stem with an important
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grip might lead to the disassembling of the GUEPAR pros-
thesis. This study shows that the conception of a bipolar
implant is very demanding in terms of retention of the float-
ing head on the stem.

Keywords Radial head replacement - Bipolar prosthesis -
Disassembling

Démontage aigu de protheses de téte radiale

Résumé

Introduction La mise en place d’une prothese a cupule
mobile représente actuellement une solution adaptée face
aux fractures non reconstructibles de la téte radiale.
L’implant bipolaire permet une meilleure congruence de la
prothese avec le capitellum lors des mouvements du coude.
Les auteurs rapportent une séquelle non encore décrite fai-
sant suite a I’implantation d’une prothese de téte radiale a
cupule mobile: le désassemblage aigu. Le phénomene a eu
lieu chez quatre patients apres un effort de poigne inhabituel,
entralnant une impotence douloureuse. L’expulsion extra
articulaire spontanée de la cupule prothétique a entrainé une
sédation immédiate des douleurs. Les patients ayant subi
cette complication ont bénéficiés une fois d’un réassemblage
avec modification de la taille de la cupule, deux fois d’une
résection simple de la téte radiale. Dans un cas le patient a
refusé toute reprise chirurgicale. Une étude biomécanique a
été réalisée afin de comprendre ce phénomene.

Methode e systeme de rétention a été testé a trois tempér-
atures différentes: 4, 20 et 37 degrés celsius. La tige et la
cupule flottante ont été scellées dans du ciment. Le seuil de
désassemblage a été mesuré a 1I’aide d’un dynamometre. Un
calcul a permis d’évaluer I’effort de poigne théorique con-
duisant au désassemblage.
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Resultats  1’étude a montré que 1’effort de poigne théori-
que conduisant au désassemblage de I’implant a la tempéra-
ture de 4 degrés est de 145 kilogrammes, alors qu’il est de
51 kilogrammes a 37 degrés.

Discussion le systéme de rétention de I’implant est forte-
ment influencé par la température ambiante. L’existence
d’une platine prenant appui sur la cupule entraine un effet
de came favorisant le désassemblage de la prothese. Ces
éléments doivent étre connus lors de I’établissement du
cahier des charges d’une prothese de téte radiale a cupule
mobile.

Mots clés Remplacement téte radiale -
Prothese bipolaire - Démontage

Introduction

Radial head replacement for comminuted fractures of the
radial head is nowadays widely accepted [1]. The poor out-
come of radial head resection has convinced more and more
surgeons to maintain a lateral complex of the elbow joint
either by open reduction and internal fixation (ORIF) or by
radial head replacement [2-7].

Although silicone rubber implants gave encouraging
results [8, 9], these implants have fallen out of favour
because of severe complications and the inability to restore
elbow stability [10-12]. Metallic prosthesis give better
results in terms of stability and durability of the implant
[7, 13, 14]. Recent modular and bipolar prostheses allow
better stability and matching to the anatomy of the proximal

Fig. 1 The GUEPAR implant

Table 1 Case series

radius. The surgical procedure however remains as demand-
ing as any other prosthesis implantation.

In 1995, Judet et al. [15] described a bipolar prosthesis
with a mobile head, with good initial results. Alnot et al.
[16] in 2003, described a similar implant, the GUEPAR®
(Depuy™) radial head implant (Fig. 1). The use of a float-
ing implant improves the contact between the cup and the
capitellum during elbow motion. We describe an unevent-
ful complication of this implant which has disassembled
in situ in four patients.

Case series

Between April 2004 and November 2005, we have treated
four patients for an acute disassembling of a GUEPAR
implant. There were three women and one man. Mean age
was 52 (46-58). All patients had initially sustained an
unreconstructible fracture of the radial head (Table 1).

The average time to the disassembling was 40 days
(5-120). All the patients describe an acute pain around the
elbow following an important grip effort (Fig. 2). After a
short time, the pain dramatically decreased, followed by the
appearance of a subcutaneous mass at the level of the proxi-
mal radius (Fig. 3). The patients underwent various treat-
ments, related in Table 1. The first patient refused any
revision surgery and was satisfied with the result at follow up
33 months post operation. Patient 2 had revision surgery to
change the implant 3 days after disassembling. Revision was
completed with a cast held in 90° of flexion and neutral fore-
arm rotation for 3 weeks. A total of 12 months after revision,
clinical and radiological results are good, but the patient still
has a disability allowance. Patients 3 and 4 underwent a sim-
ple removal of the whole implant. Subjective results at the
last review are good for patient 3, and mild for patient 4.

Biomechanical study
Materials and methods
The retention system of the floating head of the GUEPAR

implant was evaluated on two prosthesis. Implant 1 was
composed by a short stem and a head of 16 mm wide,

Patient Age Initial lesion Time to Mechanism of Treatment Time to revision
(years) dislocation (days) dislocation (days)

MrR 58 Mason 1V, ulnar fracture 15 Grip effort None (refused by patient) -

Mrs L 48 Mason III 5 Grip effort Implant replacement 3

Mrs W 46 Terrible triad 21 Grip effort Implant removal 90

Mrs B 57 Mason III 120 Grip effort Implant removal 15
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Fig. 2 Entrapment of the disassembled head in the humero radial web

Fig. 3 The floating head is excluded from the elbow joint

12 mm height. Implant 2 was composed by a short stem and
a head of 14 mm wide, 12 mm height. The head of the
implant was cemented in a support. The stem was cemented
in a 17.2cm long tube. A dynamometer (Pesola®) was
attached at the distal extremity of the tube. Forces were
applied perpendicularly to the tube in order to reproduce
the dislocation (Fig. 4).

The limit of disassembling was measured at three differ-
ent temperatures: 4 (refrigerator temperature), 20 (ambient
temperature), and 37 (body temperature) degrees Celsius.
For each test, the cemented implants were placed at the pre-
determined temperature for 6 h. For each temperature, three
tests were done on each implant.

.
.
.,

]

Fig. 4 Scheme of the system used to disassemble the implant

For each temperature and implant, the torque (Nm) of
disassembling was calculated.

Knowing that the in vivo mechanism of implant disas-
sembling might be an axial pressure on the floating cup
with a cam effect, an extrapolation was calculated in order
to provide the theoretical grip strength leading to disassem-
bling. According to Shaaban etal. [17], the mean axial
forces through the radius are about 60% of the grip strength
between 30° and 60°degrees of pronation.

Results

Results are shown in Table 2.

Discussion

The surgical management of comminuted radial head frac-
tures remains controversial. Nevertheless, radial head
replacement in face of unreconstructible fractures of the
radial head may be superior to simple resection [5-7], espe-
cially when combined lesions [18] occur or when the
patient are manual workers.

Several types of prosthesis have been used since early
1940s. Swanson et al. in 1968, presented a silicone rubber
implant which initially gave good results [8, 9]. Long-term
follow-up and biomechanical studies have shown that this
type of implant is not adapted to radial head replacement
[5, 7]. Metallic prosthesis provide a better stability to the
elbow joint and can be very well tolerated on long-term
[14].

Judet, in 1996 [15], published the initial results of a new
type of prosthesis, which presented a mobile head (Tor-
nier™, St Ismier, France). The mobile head increases the
contact between the implant and the capitellar surface in
order to achieve a better stability of the implant among the
elbow joint. In addition, the neck of the stem presents a
15°degrees angulation that reproduces the anatomy of the
proximal radius. This implant is widely used to replace the
radial head and many reports have shown good results
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Table 2 Results of tests on the

: 4°C
two implants

20°C 37°C

Implant 1
Disassembling 1
Torque 1 (Nm)
Grip 1 (kg)
Implant 2
Disassembling 2
Torque 2 (Nm)
Grip 2 (kg)

310 g (300-330)
0.533 (0.516-0.568)
148 kg

300 g (290-310)
0.516 (0.499-0.533)
143.3 kg

200 g (190-210)
0.344 (0.327-0.361)
95.5 kg

113 g (100-120)
0.194 (0.172-0.206)
53.8 kg

210 g (200-230)
0.361 (0.344-0.396)
100.2 kg

103 g (90-120)
0.177 (0.155-0.206)
49.1 kg

[15, 19, 20]. However, it remains technically demanding:
the resection has to be wide enough to avoid a proud posi-
tion of the prosthesis, and the angulation of the stem has to
be perfectly placed otherwise the implant might have detri-
mental effects on the elbow function [21-23].

Alnot etal. in 2003 [16], presented a similar implant
with a mobile head, the GUEPAR® (Depuy™, France)
implant. Compared to the Judet prosthesis, the GUEPAR®
implant is shorter, avoiding large resection of the neck. In
this way the design does not require any angulation, given
that the short resection respects the neck-shaft angle of the
proximal radius. Thus the GUEPAR® prosthesis enables
bone sparing and the straight shape of the stem makes it
very simple to implant.

Silicone rubber implants have fallen out of favour since
the end of 1980s because of various problems. Metallic
implants are however, not free from complications. Friction
between metal and capitellum, especially in a context of
preoperative cartilaginous traumatic lesions and further-
more when the prosthesis is too proud, may lead to early
capitellar erosion causing pain and stiffness [21-23]. The
use of other materials such as pyrolytic carbon will perhaps
limit these phenomenons [24, 25].

All of the four patients described in this study have ini-
tially sustained an unreconstructible fracture of the radial
head, leading the surgeon to replace the radial head with a
GUEPAR implant. The initial outcome of surgery was
good and initial radiographs did not show any problem
around the prosthesis.

For the four patients, an acute pain occurred while grasp-
ing with the injured side. This phenomenon is probably due
to a disassembling of the head of the implant, entrapped in
the humero radial space. A relief of the pain has constantly
appeared with a lateral swelling of the elbow a few hours
after. This is explained by the expulsion of the head of the
implant out of the humero radial space, in the postero lat-
eral subcutaneous zone.

For the biomechanical study, two implants were used.
Implant 1 has been taken out of patient 4’s elbow. It did not
demonstrate any macroscopic wear or damage of the poly-
ethylene. Implant 2 has never been implanted. The results

@ Springer

show that there is no difference between these two implants
in terms of retention.

Obviously, temperature has an important impact on the
retention system. To us, dilatation of polyethylene increases
the weakness of the retention system of the GUEPAR®
prosthesis.

Our mechanical study of the GUEPAR® implant high-
lights the difficulty of designing a reliable bipolar prosthe-
sis. Indeed, although the load required to dislocate the
floating head is important at low temperatures, it reaches
about 50 kg of theoretical grip strength at 37°. The associ-
ation of a cam effect and an important grip can lead to the
post-operative disassembling of the GUEPAR implant.
This study shows that the conception of a bipolar implant
is very demanding in terms of retention of the floating
head upon the stem. Concerning the treatment of this phe-
nomenon, we favour a revision surgery, either to replace
the implant properly if necessary or to simply reassemble
a new head. Knowing the potential consequences of a
radial head resection, we think that early revision is
mandatory in order to avoid important damages to the
capitellum
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