Unicompartmental knee replacement:

a historical overview

DANILO BRUNI, FRANCESCO IACONO, IBRAHIM AKKAWI, MICHELE GAGLIARDI,

STEFANO ZAFFAGNINI, MAURILIO MARCACCI

2nd Orthopedics and Traumatology Clinic, Laboratory of Biomechanics and Technological Innovation, Rizzoli

Orthopedics Institute, Bologna, Italy

Abstracts

There is currently a growing demand for unicompart-
mental knee replacement (UKR) to treat degenerative
osteoarthritis or osteonecrosis of a single compartment
of the knee.

This procedure has evolved significantly over the past
three decades and we here present a brief review of the
literature on this topic. This historical overview traces
the hypotheses that have led to the modern state of the
art in minimally invasive UKR surgery and to the revival
of the concept of interpositional hemiarthroplasty.
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Ever since its very early development, unicompartmental
knee replacement (UKR) has been proposed as a surgical
treatment for unicompartmental tibio-femoral (TF)
degenerative joint disease, the aim being to “correct de-
formity, restore stability and relieve pain” (1). Bearing in
mind that UKR is realignment surgery involving the
insertion of a spacer, these aims, more than half a centu-
ry on, still accurately encapsulate the fundamental prin-
ciples of this surgical procedure. In UKR, the proper ten-
sion of the ligaments is restored by filling the extension
gap with the prosthetic components.

According to the advocates of UKR as a treatment for
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unicompartmental osteoarthritis (OA) of the knee — as
opposed to total knee replacement (TKR) and high tib-
ial osteotomy (HTO) —, this procedure offers a series of
advantages: better long-term results, a less aggressive
surgical procedure, reduced post-operative morbidity,
and faster post-operative recovery, allowing early
resumption of daily life activities. These advantages are
enhanced through the use of a minimally invasive sur-
gical technique, but they have to be weighed against the
need for stricter patient selection, the more technically
demanding surgical procedure, and the lack of univer-
sal agreement regarding the implant positioning and
various implant solutions.

Unicompartmental knee replacement is a suitable
option for degenerative joint disease of the medial TF
compartment, especially if we consider the natural his-
tory of OA. About 25% of patients have isolated
antero-medial OA, which remains so for many years
(2). Thereafter, joint degeneration progressively leads to
osteophyte development in the notch, producing attri-
tion and finally elongation and insufficiency or com-
plete disruption of the anterior cruciate ligament. This
leads to TF subluxation and thus to tricompartmental
degenerative changes.

The concept of hemiarthroplasty of the knee for the
treatment of medial TF degenerative joint disease dates
back to the 1950s, when it was developed in order to
prevent direct bone-on-bone apposition and provide
satisfactory pain relief. The real pioneer was Campbell,
who, in 1940, reported his preliminary results on the
interposition of vitallium plates in the medial compart-
ment of arthritic knees (3).

Thereafter, McKeever (4), in 1957, introduced his
vitallium tibial plateau (Fig. 1) prosthesis. Then, in
1958, came Maclntosh’s tibial plateau: this was initial-
ly acrylic (1) (Fig. 2) but was followed, in 1964, by a
vitallium one. MacIntosh et al. presented their prelim-
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Fig. 1. The McKeever interpositional hemiarthroplasty device, consi-
sting of vitallium component to replace the medial tibial plateau.

Fig. 2. The Macintosh acrylic tibial plateau, developed at around the
same time as the McKeever device.

inary results in Switzerland in 1967, while in 1972 the
author published a manuscript demonstrating “good
results” in terms of overall pain relief in most patients
at a mean follow-up of six years (5). MacIntosh noted
that the lack of fixation could lead to migration of the
device in the unsatisfactory results group. To overcome
this problem, McKeever added a keel to his tibial
plateau prosthesis.

In the early 1970s, the Gunston and polycentric uni-
compartmental knee arthroplasty devices were intro-
duced (Fig. 3). The revision rate of these early devices
at two years was approximately 10%.

Modern UKR implants really started with Marmor,
who introduced his modular hemiarthroplasty in 1972
and in 1979 reported a high success rate in 56 patients
followed up for a minimum four-year period (6). This
was also the period in which the St. Georg sled was
introduced in Germany, and in 1976 Engelbrecht et al.
(7) reported that 85% of 294 patients achieved a good
result after a four-year follow-up. Other authors also
produced good initial results following unicompart-
mental procedures: Scott et al. (8) reported early suc-
cess with the Brigham prosthesis. Subsequently, both

Fig. 3. The Gunston unicompartmental knee replacement: this was
the first time a tibial and femoral component was presented as a solu-
tion for the resurfacing of both medial compartments.

Larsson and Ahlgren (9) and MacKinnon et al. (10)
confirmed satisfactory results with the St. Georg sled.

Various authors, from 1973 to 1983, reported success
rates varying between 37% and 92 with two- to eight-
year follow-ups (6-10). From 1987 to 1991, long-term
results were published, showing 87% to 90% survivor-
ship at 13 to 16 years (11, 12).

However, several studies in the 1970s cast doubt on
the benefits of UKA as a surgical option for knee OA.
In 1980, Insall and Aglietti (13) reported on a series of
22 UKAs that, having been initially successful, had
started to fail at the six-year review. Laskin (14) noted
poor results with the Marmor prosthesis, and Bucholz
and Heinert (15) recorded a high failure rate with the
St. Georg sled.

A review of these articles suggested that inappropriate
patient selection was a major contributory factor since
many of the Insall and Aglietti group had undergone
prior patellectomy, and in Germany the prosthesis had
frequently been used for bicompartmental disease and
often in the presence of rheumatoid arthritis and joint
instability. These papers and later reports of mechanical
failure of certain prostheses, such as the Brigham one,
due to thin polyethylene and possible edge contact, and
the PCA Uni, due to poor quality heat-treated polyeth-
ylene (16, 17), led to widespread and growing skepticism
about the wisdom of using a UKR. Moreover, at the
same time, the outcome of TKR was becoming increas-
ingly satisfactory, reproducible and reliable. As a result, in
North America and the United Kingdom many surgeons
almost abandoned the UKR as an option for the man-
agement of unicompartmental OA of the knee and the
two principal surgical options became proximal HTO
and TKR, the latter being indicated as the easier and
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more reliable procedure, always to be performed in knees
where an arthroplasty was necessary.

At the same time, however, in mainland Europe many
surgeons took the opposite view and continued to per-
form unicompartmental replacement. In fact, multiple
survivorship studies published from 1993 to 2003 con-
tinued to report success rates ranging from 87 to 98% at
six- to 14-year follow-ups (18, 19). In one series, more-
over, 83% of the failures were caused by progressive wear
in the un-resurfaced compartment (20).

Recently, increased interest in less invasive surgical
treatments for the active, baby-boomer aging popula-
tion has led to a revival of the concept of hemiarthro-
plasty, and more and more interpositional devices are
being developed for the treatment of medial TF degen-
erative joint disease.

The more popular modern-day versions of the pio-
neering hemiarthroplasty devices are the Unispacer
(Smith & Nephew, Inc., Memphis, TN) (Fig. 4) and
the ConforMIS iFORMA (Fig 5). As regards the
Unispacer, clinical results and success rates at more

than two years’ follow-up have not been satisfactory
(21, 22), while clinical results for the ConforMIS
iIFORMA (23) are still awaited.

Fig. 4. The Unispacer hemiarthroplasty device.

Fig. 5. The ConforMIS interpositional device.
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