Establishing the Role of Unlinked Total Elbow Arthroplasty
in Low Demand Patients: A Long-Term Follow-up Study
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ABSTRACT
Introduction: Experience with total elbow arthroplasty is scarce in most centers. It seems to have a significant rate of associated
complications. Most studies are based on non-validated outcome measures and short-term results.
Material and Methods: We selected patients undergoing unlinked total elbow arthroplasty, with a resultant sample of thirteen cases,
with a mean postoperative follow-up of 72 months. We applied the Mayo Elbow Score and all patients underwent an X-ray study, prior
to surgery and during the follow-up period.
Results: All patients have a systemic inflammatory condition. The mean Mayo score increased from 43 points preoperatively to 70
and 80 points at the intermediate follow-up period (with a mean of 15 months after the operation) and at the time of the latest follow-up
evaluation (with a mean of 72 months after the operation). There was an increase in range of motion in all cases. There was one case
of mechanical failure and two cases of transient ulnar neuropathy.
Discussion: Elbow dysfunction causes great loss in patient’s quality of life, incapacitating them for the simplest activities. Small
improvements in range of motion and pain relief result in significant changes in the patient’s functional ability. There is a demand to
clarify the performance of total elbow arthroplasty in selected patient groups in order to throw more light on the relative roles of the
available implants.
Conclusions: The results obtained in this study seem to confirm the long-term benefit of the unlinked arthroplasty in severe joint
dysfunction in patients with low physical demand, particularly in rheumatoid arthritis, a common and limiting condition in our population.
Keywords: Arthroplasty, Replacement; Elbow Joint; Joint Prosthesis; Treatment Outcome.

RESUMO
Introdugao: Na maioria dos centros a experiéncia com a artroplastia total do cotovelo é escassa, parecendo existir taxas significativas
de complicagdes associadas. A maioria dos estudos realizados até a data baseia-se em scores néo validades e em resultados a curto
prazo.
Material e Métodos: Selecionamos doentes submetidos a artroplastia total do cotovelo, com uma amostra resultante de treze artro-
plastias, recorrendo ao mesmo tipo de protese - néo restritiva, de baixa demanda fisica, com seguimento médio pds-operatorio de
72 meses. Aplicamos o score de Mayo e efetuamos um estudo radiografico pré operatoriamente e durante o periodo de seguimento.
Resultados: Todos os doentes possuem uma patologia inflamatéria sistémica. O score de Mayo médio evoluiu de 43 pontos pré-
operatoriamente para 70 e 80 pontos no periodo de seguimento intermédio (em média 15 meses apds a artroplastia) e no momento
da ultima avaliagdo (em média 72 meses apds a artroplastia) respetivamente. Registamos um aumento na amplitude de movimentos
em todos os casos. Registamos um caso de faléncia mecanica e dois de neuropatia cubital transitéria.
Discussao: A disfungéo do cotovelo acarreta grande perda na qualidade de vida do doente, incapacitando-o para atividades simples
da sua vida diaria. Pequenas melhorias na amplitude de movimentos e alivio da dor resultam em alteragées significativas na capaci-
dade funcional. Este estude surgiu da necessidade de esclarecer o resultado dos implantes existentes nos diferentes grupos popula-
cionais.
Conclusao: Bons resultados no alivio da dor e na capacidade funcional sdo obtidos a longo prazo com a artroplastia total do cotovelo
nao restritiva, que assim demonstra ser uma excelente opgéo terapéutica nos doentes de baixa demanda fisica com artropatia do
cotovelo, nomeadamente na artrite reumatoide, condigdo comum e limitante na nossa populagao.
Palavras-chave: Articulagdo do Cotovelo; Artroplastia de Substituicao; Prétese Articular; Resultado do Tratamento.

INTRODUCTION

Total elbow arthroplasty (TEA) is a therapeutic option
in patients with important joint destruction." Indications
for TEA include: inflammatory arthropathies (the classic
indication), posttraumatic osteoarthritis, tumor resection,
distal humerus acute fractures and nonunions. The
available implants can be grouped into linked (with the
humeral and ulnar components physically connected) and
unlinked. The former group can be sub-divided further

depending on whether there is varus-valgus play between
the humeral and ulnar components (sloppy hinge) or there
is no play (fixed hinge). Currently, most linked implants
are semiconstrained: their linking mechanism behaves as
a sloppy hinge. Semiconstrained implants are believed to
transmit less stress to the implant-cement-bone interface
which can result in more reliable long-term fixation. Some
implants can also incorporate a replacement for the radial
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head.?® Unlinked implants are an option for patients with
relatively preserved bone stock and ligaments. These may
be associated with a higher risk of instability and decreased
elbow extension. Linked implants may prevent instability,
allowing replacement for a wider spectrum of indications.
However these implants raise the concern of increased
contact pressures on the already thin polyethylene.
Experience with TEA is still scarce in most centers and
results reported for TEA are not as good as those for hip
and knee replacement, with higher rate of associated
complications such as infection, mechanical failure, triceps
weakness or neuropathies, although the published number
of studies have tended to be comparatively small.® Revision
rates can reach 15% at some mid-term studies.’® Most
studies are primarily based on short-term results, and
currently there is no consensus on the best implant to use
in different clinical settings.'® Comparative studies between
the different available implants seem to use non validated
outcome measures what makes comparison difficult and
results potentially unreliable.”® There 's a demand to
clarify the long-term performance of TEA in selected patient
groups in order to throw more light on the relative roles of
the available implants.

Our aims were: 1) to establish if the benefits obtained
with total elbow arthroplasty reported in the few short-term
studies existing in the literature are confirmed in our sample
of patients, and if those results remain in a long term follow-
up; 2) to establish this benefit in patients suffering from a
systemic inflammatory disorder, which are the majority of
patients with indication for elbow arthroplasty currently; and
3) to determine the role of unlinked implants, referred to
in some literature as functionally inferior to semi-restrictive
implants.

MATERIAL AND METHODS
Population

We selected all low physical demand patients undergoing
unlinked TEA in the same institution, obtaining a sample of
thirteen elbows in eleven patiens. Elbow stability tests were
performed. Patients with a positive valgus and/or varus
stress test were excluded. Inflammatory conditions, such as
rheumatoid arthritis, represent the main indication for elbow
arthroplasty. The patients with more severe involvement
may experience great improvements in pain and function.
The polyarticular involvement of these conditions may limit
the overall activity level of these patients, with a low rate of
wear and loosening. We allways need to check if there is
enough bone stock and ligamentous integrity to allow the
use of unlinked implants.

Implant Type

The implant and the operative techniques for the
arthroplasty did not differ among the thirteen cases.
The used implant was the KUDU prosthesis. A straight
posterior midline skin incision was made. Ulnar nerve was
individualized. A triangular-shaped flap with a distal base
was raised in the triceps tendon. The radial head was always

excised. Distraction of the humerus from the ulna, which
was necessary for insertion of the ulnar component, was
obtained by careful cleaning of all of the soft tissues from
the inside of the collateral ligaments. Postoperatively, the
elbow was immobilized in 90° of flexion in a posterior splint
for one week. Active and active-assisted motion exercises
were then begun. In this kind of implant congruency
depends on the adequate position of each component,
ligamentous integrity, and the dynamic stabilizing effect of
the musculature. These implants provide a more or less
anatomic resurfacing of the distal humerus and proximal
ulna. A KUDU prosthesis is represented in the Fig. 1.

Study Type

The selected patients were followed prospectively for a
mean postoperative follow-up of 72 months (Table 1). We
evaluated the Mayo Elbow Performance score (a score
that assesses pain, range of motion, stability, and ability to
perform daily activities) preoperatively, at the intermediate
follow-up period (with a mean of 15 months after the
operation) and at the time of the latest follow-up evaluation
(60 to 116 months after the operation). The arc of motion
was assessed with patient supine with the humerus close
to the body, the shoulder in the neutral position, and the
forearm supinated. A bolster was placed under the distal
humerus. A goniometer was used with the fulcrum centered
over the lateral epicondyle, the stationary arm aligned
with the long axis of the humerus, using the acromion

T\
Figure 1 — Radiographic follow-up
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Table 1 - Demographic data

No. of elbows/ no. of patients 13/11
Mean age at time of surgery (years) 53
Gender M/F (no. of patients) 0/11
Arthritis etiology (%)

Rheumatoid arthritis 80%

Psoriatic arthritis 20%
Mean duration of arthritis (years) 12
Mean duration of elbow symptoms (years) 7
Involved side R/L (no. of elbows) 716
Mean follow-up period (months) 72

process as the proximal landmark and the movement arm
aligned with the long axis of the radius, using the styloid
process as the distal landmark. Implant complications
(loosening, instability, infection, radiolucencies, failure
of repair of the friceps, ulnar nerve lesions and overall
complications) were also assessed. There is no universal
definition of loosening."”” We considered the implant to
be ‘loose’ when there is a migration of a component, a
complete radiolucency of at least 2 mm or the presence of
radiolucencies and symptomatic loosening. Components
found to be loose at revision were also categorised as loose
regardless of the radiographic findings. A second, broader
consideration of radiolucencies was established to include
all complete radiolucencies of at least 1 mm, all those
which showed progression and those components which
had previously defined as being loose. For the statistical
analysis we used the IBM SPSS Statistics 20® software.
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Figure 2 — Mayo score evolution over time

Medium term

The population normality was assessed by the Shapiro-Wilk
test. Using descriptive statistics, we determined the mean
value, standard deviation, median, minimum and maximum
and the frequency of certain categories.

RESULTS

Preoperative age, etiology, duration of disease and
elbow symptoms, involved side and follow-up periods are
shown in Table 1.

All patients suffer from inflammatory arthritis, rheumatoid
arthritis in 80% and psoriatic arthritis in the remaining 20%.
All are female, with an average age of 53 + 19 years at
the time of surgery. The mean duration of inflammatory
disease and elbow symptoms was twelve and seven years,
respectively.

Clinical Assessment

The Mayo score prior to surgery was poor in all patients
(mean 43 points). There was a gradual improvement in this
score after surgery, with a mean score of 70 and 80 points
at the intermediate follow-up period and at the time of the
latest follow-up evaluation, primarily due to the influence
on pain reduction and improvement in the ability to perform
daily activities (Fig. 2).

There was an increase in range of motion in all cases
with a mean range of 100° (Table 2). According to the score
used, the results are excellent (score greater than 90) in 50
% of patients, good (score 75-89) in 30%, fair (score 60-74)
in 10 % and poor (score below 60) in 10% (see Fig. 3).

Radiographic Assessment
The rate of radiolucencies about the humeral component

Long term
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Table 2 - Clinical assessment

Preop. Midterm Long term

Pain (no. of elbows)

None 0 7 9
Mild 1 6 3
Moderate 10 0 0
Severe 2 0 0
Mean range of motion (degrees)
Arc > 100 1 3 3
Arc 50 -100 12 10 10
Arc < 50 0 0 0
Stability (no. of elbows)
Stable 12 13 13
Moderately stable 1 0 0
Grossly unstable 0 0 0
Daily function (no. of elbows)
25 points 0 0 1
20 points 0 4 4
15 points 1 8 7
10 points 10 0 0
5 points 2 1 1

at mid-term follow-up was 30%. This rate increased to 50%
at long-term follow-up.

Two ulnar components had a radiolucent line at the mid
and long term points. The implant loss occurred in only one
case. (Fig. 4)

Complications

In one patient superficial infection of the wound was
observed. Two cases had symptoms of ulnar neuropathy
after the operation. These symptoms gradually resolved in
both. There was one case of mechanical failure, nineteen
months after placement. No other complications have been
described, including instability or peri-prosthetic fractures.
90% of patients showed satisfaction with the treatment.

DISCUSSION

The significant elbow functional limitation causes great
loss in patients quality of life. Small improvements in range
of motion and pain relief result in significant changes in the
patient’s functional ability. TEA is a therapeutic option for
patients with important elbow destruction. Unlinked implants
that allow less bone resection may be importantin a revision
arthroplasty, especially because we deal with patients
with a life expectancy still high (mean age of our sample
was 53 years). However, there is some concern about a
higher instability, flexion contracture and long term results
associated with these implants.’® Moreover the majority of
patients requiring a TEA for elbow destruction are carriers
of a systemic inflammatory disease such as rheumatoid
arthritis, a common and extremely limiting condition in a
population group still young. In rheumatoid elbow arthritis
there are multiple cytokines with osteoclastogenic activity.
Even with the use potent anti-inflammatory drugs, there are
only slight signs of repair.'®2! Since these patients maintain
their systemic inflammatory condition after surgery, may
be questioned if the results remain satisfactory over time.
There are short-term studies in the literature showing good
results but there’s a lack of information on the long-term
results. Also the outcomes were frequently presented using
non-validated scoring systems; this is not surprising in
a field where validation of such scores has only recently
been published. °r std confirm the benefit of the unlinked
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Figure 3 — Actual mean grade of total Mayo score
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Figure 4 — Implant loss

implants in low physical demand patients with severe
elbow dysfunction, particularly for pain relief and ability
to perform daily activities, improving their quality of life,
reaching up very good to excellent results in most cases.
And most importantly, our study showed that these results
are maintained in a long-term period, with good implant
survival and low complication rates. In terms of function,
according to the available literature, the range of movement
achieved with a sloppy hinge linked implant appeared to be
better than that with unlinked implants, perhaps because
the bone can be shortened to improve movement without
risking instability of the prosthesis. This may explain a
greater improvement in fixed flexion deformity seen with the
Coonrad-Morrey elbow in comparison to the Kudo devices.
However, our patiens showed an increase in range of motion
in all cases with a mean range of 100°.22%6 Furthermore,
we do not observe greater instability or flexion contracture
associated with these implants. One of the reasons given
to support the use of an unlinked over a linked device is
that by relying on soft-tissue balance the risk of loosening is
lower. However, the literature reviewed here suggests that
sloppy hinge devices may have lower rates of loosening

than unlinked devices. The most common mode of failure
for unlinked devices was aseptic loosening. However, given
the lack of a universally accepted definition of radiographic
loosening this should be interpreted with caution. While the
reported rates of loosening for linked devices are lower than
those for unlinked implants, the former have much higher
rates of progressive radiolucencies which may herald
loosening in the future. In a long-term follow-up we registed
only one case of loosening, which represent 7% of cases.
Inflammatory arthropathies represent the indication of elbow
arthroplasty in all patients. Those patients with more severe
involvement experience great improvements in pain and
function. The polyarticular nature of these conditions may
limit the overall activity level of these patients, with a low
rate of wear and loosening. Regarding the potential study
limitations, despite these favorable results in the present
series of TEA, future studies are needed to verify the clinical
efficacy of the implants with larger series of patients and in
others clinical settings like posttraumatic osteoarthritis and
others.

CONCLUSION

Unlinked implants showed good long term results
in patients with a systemic inflammatory pathology, that
corresponds to the majority of patients with indication for
arthroplasty realization currently.

Benefits are particularly evident for pain relief and ability
to perform daily activities, with very good to excellent results
in most cases.

There was no greater instability or flexion contracture
associated with these implants.

OBSERVATIONS

Part of the results of this paper were oraly presented
and discussed during the 15" Congress of European
Federation of National Associations of Orthopaedics and
Traumatology (EFORT), held in London between 4 and 6,
June 2014.
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