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Distal radioulnar joint arthroplasty with implants:

a systematic review
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B Aseverely painful, dysfunctional, or destroyed distal radio-
ulnar joint (DRUJ) can be reconstructed by fusion, interpo-
sition of soft tissue, or by arthroplasty using prostheses.

B The objective of this study was to review the literature on
implants and evaluate their effectiveness in terms of pain
relief, range of motion and longevity.

B A search was carried out using protocols and well-defined
criteria in PubMed, the Cochrane Library and by screen-
ing reference lists. The review was conducted according
to PRISMA guidelines.

B Of the 27 publications reporting on nine different implants,
we excluded reports with less than five cases and silastic
replacements of the ulna head. Eighteen publications describ-
ing a total of five implants were selected for analysis. Nine of
the publications were useful for the evaluation of implant lon-
gevity. Despite methodological shortcomings in many of the
source documents, a summary estimate was possible.

B |t seems that DRU] implants have good potential to
improve function through pain reduction; an improve-
ment was observed in 17 series, although it was significant
in only seven series.

B |nstability is not uncommon with ulna head-only implants,
but they cause fewer clinical problems and re-interven-
tions than might be expected.

B The risk of deep infection is small with the available
implants.

B Overall implant survival in papers with at least five years’
follow-up is 95%, with a slightly better longevity of 98%
for the constrained implants.

B Periprosthetic osteolysis/radiolucency is frequently reported.
Its causes and consequences are not clarified.
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Introduction

A destroyed distal radioulnar joint (DRUJ) can be recon-
structed by fusion, resection and/or interposition of soft
tissue or arthroplasty. Fusion is not desirable, as prono-
supination is second only to thumb opposition in the
evolution of the upper limb and refinement in
manipulation.

Resection arthroplasties have shown great limitations
in producing pain relief and stability of the DRUJ. Studies
by Hagert, and Lees and Scheker made it progressively
obvious that both the Darrach and Sauvé-Kapandiji opera-
tions (and any of their variants) were destabilising proce-
dures in relation to the whole forearm.2

The DRUJ can also be reconstructed using artificial
materials. Partial DRUJ arthroplasty was attempted in the
1970s by means of ulna head replacement with silastic
implants. We define these implants as Type 1 implants,
aimed at creating an interposition between the bone
ends. Since the failed silicone arthroplasty was aban-
doned, until recently few reports could be found which
described attempts at prosthetic replacement.

What we define as Type 2 implants are those that par-
tially or completely replace the ulna head only, some of
them presenting with features engineered to allow the
reattachment of the ligamentous components in order to
stabilise the DRUJ. Multi-component implants are, in our
view, Type 3 implants, and they consist of a radial com-
ponent replacing the sigmoid notch, and an ulna com-
ponent fixed to the ulna shaft replacing the ulna head.
These systems are constrained or semi-constrained.
Type 3 implants are characterised by their attempt to
mimic triangular fibro cartilage complex (TFCC) biome-
chanics whilst allowing radius proximal-distal shifting
during prono-supination. They also seek to avoid direct
contact between bone and artificial material at the joint
interface surface.

The intent of this systematic review was to draw gen-
eral conclusions regarding:

e Clinical results, in terms of mobility and pain
reduction;

e Complications;

¢ Implant longevity.
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Table 1. An analysis of four different implants

Name and manufacturer Implanttype  No. of cases Average Longevity Most common Patient satisfaction
follow-up (years) complications
UHP, Martin GMBH, Germany 2 72 6.5 99% Bone resorption at the ulna 95%
(Fig. 1) collar
Sigmoid notch erosion
U-Head, Small Bone Innovation, 2 101 4 90% Erosion at the sigmoid 96%
USA. notch
(Fig. 2) Pedestal in the ulna shaft
Aptis DRU] Prostheses, Aptis 3 163 5 98% ECU synovitis 97%
Medical, USA. Progressive radiolucency of
(Fig. 3) the ulna
Implant presented by Schuurman 3 19 4 64% Not reported 63%
AH. Manufacturer not declared. (80% with
(Fig. 4) late design)
Methods fewer than five cases,?%19 and two reports on rubber ulna

The review was conducted according to PRISMA guide-
lines.3

Search strategy

We carried out a primary search through PubMed and the
Cochrane Library. All studies on DRUJ arthroplasty and
ulna head replacement written in English were included in
a qualitative analysis, without time restriction. A continu-
ous supplementary search, scanning the reference lists of
the papers first included, was performed (2 December
2015). Cadaveric studies, biomechanical studies, studies
not accessible in journals, books or online documents and
reviews without primary data were excluded. Double pub-
lications and articles with an overlap of cases were relative
exclusion criteria. Articles not written in English were
judged on the basis of an English abstract, if available.

Quality assessment

We focussed on the number of cases, methodology and
the observation period. Papers with fewer than ten cases
were considered to be less useful and are therefore only
mentioned very briefly. Implant longevity was primarily
evaluated on the basis of papers with a cumulated implant
survival of at least five years, and secondarily, on papers
with a follow-up of a minimum of two years in each case.
Function was evaluated using well-validated and relevant
outcome measurement tools such as the Disabilities of
Arm, Shoulder and Hand (DASH) score, the Patient-Rated
Wrist Evaluation (PRWE) or the Mayo Wrist Score (MWS).
Series with clinical data collected before surgery and simi-
larly at follow-up were defined as prospective, even if
there had been no mention of a pre-operative protocol.
We attempted to clarify whether the authors were involved
as inventors, developers or producers.

Results

A total of 27 papers were eligible. Screening for double
publication and overlap of data, led to the exclusion of
four papers.#>67 We also excluded three papers with
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head replacement.’12

Of the 18 articles remaining for final analysis, nine ful-
filled the criteria for analysis of longevity.'3-21 The eligible
studies represent a maximum of 350 cases, but the precise
number is likely somewhat smaller, due to an overlap
between some of the series. Declared rheumatoid wrists
constituted 5% of the total number of cases, and patients
younger than 40 years of age totalled 13% of the 350
wrists. Two papers had fewer than ten cases, but more
than five.22.23

Implants

We analysed a total of four different implants, including
certain modifications (see Table 1 for a summary of the
results). Of the analysed implants:

e Two implants were ulna head-only replacements.
e Two replaced the ulna head and sigmoid notch, and
are semi-constrained.

Two resurfacing implants, two ulna head-only implants
(Type 2 implants) and one Type 3 semi-constrained
implant were not analysed, as fewer than five cases or no
cases at all were reported.

Of the analysed implants, one is titanium and ceramic,
with the option of using a metal head for failed Sauve-
Kapandiji lesions (Fig. 1). Three implants are chromium-
cobalt. The semi-constrained implants also have a
component of polyethylene (Figs 2, 3, 4).

Clinical results

Three papers provided a pre- as well as post-operative
range of prono-supination movement, demonstrating a
statistical improvement in the range of motion, especially
in supination.'32425 The other papers did not show any
statistical improvement in the range of motion, or did not
provide enough information to demonstrate such an
improvement.

Ten papers (the majority) show a statistically-significant
improvement in the Visual Analogue Scale (VAS) for
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pain.13-1417-18,24,26-30 Two of these papers showed a statisti-
cal improvement in pain in 80% of cases.?6:?7 The other
eight papers did show improvement in the VAS for pain,
but it was either not statistically significant, or a statistical
analysis was not performed.

Five reports of constrained implants with two compo-
nents (Type 3 implants) reported the lifting capacity of the
patients, and this appeared to be improved.1420.26-27,30 One
paper on Type 2 implants reported that lifting capacity was
improved.’3

Fig. 1 The Herbert Ulnar Head Prosthesis implant (KLS Martin
Group, Jacksonville, FL) consists of a titanium stem with a
ceramic head. A metallic head is optional for revision of failed
Sauve-Kapandiji.

a)

Grip strength was not significantly improved or
changed in most of the ten papers in which it was
reported. In four papers, grip strength was significantly
improved,141829-30 whilst in another four papers, grip
strength was not reported.

The DASH score was reported in 11 papers, and was
significantly improved in four of them,14.22:26-27 3| of which
were Type 3 implants. The PRWE score was reported in
seven papers and was significantly improved in three of
them, which were all Type 3 implants.’#26-27 The Mayo
Clinic score was reported in six papers and was signifi-
cantly improved in four of them;'17.262% two papers
reported Type 2 implants and two papers Type 3 implants.

Thirteen papers reported patient satisfaction. The per-
centage of patient satisfaction was 95% for Type 2
implants with ulna head replacement only. For Type 3
implants, constrained and semi-constrained, the percent-
age of satisfied patients was 98% when we excluded the
constrained implant presented by Schuurman et al. This
implant alone showed a satisfaction rate of only 63%, and
the percentage of satisfied patients with Type 3 implants
drops to 80% if we include this series.

Implant loosening

Seventeen papers reported implant loosening. Nine of
them had a follow-up equal to or greater than five years.
Longevity was 95% for the Herbert and the Mayo implants
(Type 2 implants), but with one independent review of 47
cases reporting a survival of 83% at six years.'” Longevity
for the Scheker prostheses and the Mayo Il implants

Fig. 2 The uHead implant (Small Bone Innovations, Inc, Morrisville, PA) has a similar design to the UHP implant. It is an implant in
chromium-cobalt with a metallic head and a slot on the head for the re-fixation of the TFCC.
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a) b)

9

Fig. 3 The Aptis DRU]J prostheses. It is formed by an ulnar and radial component. The interface is an ultra-high molecular
polyethylene (UHMP) sphere that allows the proximal-distal migration of the radius during prono-supination.

Fig. 4 The implant introduced by Shuurman. It is a chromium-cobalt implant with a radial and ulnar component. The radial
component has a cruciform shape in order to assure stable osseo-integration in the radius. The interface is a polyethylene ring.

(Type 3 implants) was 98%. Longevity for the implant pre-
sented by Schuurman (Type 3 implant) was 63% overall
(80% for the latest design).

Complications

Late complications that required secondary surgery were
quite common for the Scheker Implant (21%), with the
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most common complication being synovitis of the exten-
sor carpi ulnaris (ECU) tendon. In one series this was
reported to be as high as 44%.6 The second most com-
mon complication for this implant was irritation of the
superficial radial nerve (RSN) and synovitis of the tendons
of the first dorsal compartment, often due to excessive
length of the radial screws.
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In Type 2 implants (ulna head-only replacement) the
most common complications were radiological, mainly
DRUJ instability and sigmoid notch erosion (see below). It
was impossible to extrapolate an overall percentage of the
cases that required soft tissue stabilisation and/or interposi-
tion or any further procedure. Only in one study was the
need of later soft tissue interposition reported, in 36% of
cases.?? It is mentioned in several studies that the presence
of a pedestal at the proximal tip of the stem of the ulna is
correlated with a worse functional result.’” It is also men-
tioned that initial radiological changes at the ulna level and
in the sigmoid notch have a tendency not to progress in the
long-term.8 Finally, it is reported that only around half of
the radiologically-unstable implants required further sur-
gery. We found only two cases from over 350 reported pro-
cedures of deep post-operative infection (0.5%).

Radiology

Osteolysis or radiolucency at the ulna collar was assessed
in varying ways. In ten of the 18 series, no useful informa-
tion could be retrieved, whereas eight papers reported
osteolysis without frank loosening of the implant compo-
nents. This radiolucency or osteolysis at the distal ulna
stump was reported to be 90%, and 100% of cases in
Type 2 implants in two studies,?*3° and 30% for Type 3
implants, in four studies with a progressive tendency. In
Type 2 implants radiological DRUJ instability was reported
in three papers and observed in 21% of cases if we calcu-
late all the cases reported (Fig. 3). For Type 2 implants
(ulna head-only replacement), erosion of the sigmoid
notch was observed in one-third of the cases with no
apparent progression after five years.

Discussion

This report is limited by the poor quality of several articles
and the lack of homogeneity in clinical evaluation. Only
nine publications included data collected pre- as well as
post-operatively. Of these nine papers, seven used a vali-
dated and widely-used outcome measurement system. In
eight of the 18 papers, the inventor was among the
authors (Fig. 4). This seemed not to have had an impact
on the reported clinical or longevity results, but this factor
represents an important bias.

Our analyses were limited to the calculation of mean or
median values, whereas calculation of statistically-
significant differences was not possible. Despite this, we
found that some general conclusions were possible.

In terms of complications, it appears that the risk of
deep infection is small, as we found only two cases (0.5%).
Instability seems to be the main problem with Type 2
implants, followed by sigmoid notch erosion, but these
two problems are not as preponderant as foreseen or sug-
gested by the developers of constrained or semi-
constrained implants with a radial component.

It has to be said that the only real measurement of opti-
mal DRUJ function is the capacity to prono-supinate under-
load and lifting capacity. This parameter is unfortunately
reported in only two series reporting Type 3 implants. In
general, mean values for motion at follow-up are similar
for most implants, and generally an improved supination
is reported, except in one series that reported an improved
pronation with the Schuurman implant.® The general ten-
dency is for the mean level of function to increase, as eval-
uated with patient-rated outcome measures, and for pain
to reduce. However, a general summary of the extent of
pain reduction through the different reports is impossible.
Satisfaction rates are generally reported as very high (95%
Type 2, 98% Type 3). Only the implant reported by Schu-
urman showed large limitations in longevity with the latest
design (80% survival at four years).

One of the main questions of this review was whether
Type 3 implants produce better outcomes. The general
impression is that Type 3 implants have slightly better
results in terms of stability, function and longevity, but a
higher rate of post-operative soft tissue complications that
require surgery, principally synovitis of the extensor carpi
radialis tendon.

In our study, a reasonable appreciation of the longevity of
the implant was possible across 17 papers, although only
nine provided information on cumulated implant survival.
The most widely-accepted and commonly-used definition of
failure in implant survival analysis is the removal of the
implant. In some cases, the implant was removed as a result
of increasing pain and discomfort. We excluded these cases
from our longevity evaluation. We only considered cases
with clinical pain and discomfort associated with radiological
loosening of the implant itself to be implant failure. Peripros-
thetic osteolysis/radiolucency, with or without gross loosen-
ing, has been systematically investigated in only eleven
series. The remaining studies report on the phenomenon
but use no standardised definitions or methods. Osteolysis,
which occurred frequently around the ulna shaft, seems to
be a common problem for all types of implants.

Conclusions

It seems that constrained or semi-constrained implants
have a strong potential for improvement of function,
through pain reduction and preservation or improvement
of mobility. These implants also seem to produce more
post-operative complications, but do not have a higher rate
of loosening. The risk of severe complications — deep infec-
tion and instability — is small with the available implants. An
implant survival of 90%-100% at five years is reported in
most series, and it has shown to be unsatisfactory only with
the Type 3 implant introduced by Schuurman.

After considering the number of publications, and
those not involving the inventor and the number of
patients treated, the most popular implant seems to be
the implant introduced by Scheker (Type 3).
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The possible causes and consequences of frequently-
reported complications among all types of implants such
as radiolucency/osteolysis, sigmoid notch erosion and
radiological instability need further investigation.
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