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k. Introduction

Osteoarthritis can affect any or all of the ihree
compitriments of the kooe joint, During the early
stages of the discase u single compartment 55 free-
quently altected. Hembaorg [1] has slevan thal the
disease usually remaing confined to the initially ab
feeted compunment and White [2] has sugpested that
medial component osteoarthritis does not progress
while the ACL is mtact. Symproms may ot bo sulli-
ciently severe o reguire invasive treatment but of they
are it is an altraclive oplion t© mercly address the
dumaged part of the juint leaviog the “normad’ com-
pariments alone. It herefore secms logical to merely
frent the damaged part of the joint lTeaving good
quakity ligaments and articalar cartilage in place. I
also scems possibde that replacing the damaged purt
af the juint where bone foss and collapse can be
antigipated might sheaw down or even prevent the
development of multicompurtmental arthrits.

The comeept of unicompartmental knee replace-
ment is therefore very attractive and simple, To re-
place only the damaged part of the knue preserving as
mech normal tissue os possible and thereby not only
relieving the paticnts symplomms but also preventing
progression of the disease. Since the remainder of the
joint is in good condition the object of the procedure
should be to return the joint o “normal’. Clearly this
is somewhal unrealistic but it is the goual to which
enthusiastic unicompartmental replacers aspire. How
nearly This cun be achicved will he consitdered later.

In 1954 Maclntosh [3] reported the use of his
vitallium tibial platesu prosthesis which could give
satisfactory  pain relief bot the lack of fixation
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sorpetimes led to migriation, @ problern et wis less-
enud by McKeever [4) who added o keel 1o s tibid
platcan prosthesis. However, modern anicompart-
ment replacement really started with Marmaor wha
inteexduced his modular hemi arthroplasty in 972 and
i 1979 reporied a hiph pereentape of suecess in 56
patients followed for a minimum d-year period [51.

At ustmsilar time the 51 Georg Sled way introduced
in Ciermany and in 1976 Enpelbrecht {6] was able 10
report on 294 patients with 85% achieving a pood
result after a deyear follow-up, Other anthors also
produced goad fnitial snicompartmental sesnlts with
Seott ef al. [7} reporting initial suecess with the
Brigham prosthesis: and later both Larsson [8] and
MacKinnon [9) confirming satisfactory resulis with the
51, Goeorg, Sled.

Hawever, these reports were counterbalnced by
others, In 1980 Insall reported on a serics of 22
initially successinl UKAs which had stanied to fail at
the Geyear review [10] Laskin noted poor results with
the Murmor [11] prosthesis and Buchole recorded a
high failure rate for the St Georg Sled [12] However,
a review of these articles supgesied  imappropriate
paticot selection was a major contributory Tactor since
many of the Imsall grovp had undergone prior patel-
lectomy and in Germmny the prosthesis had  fre-
guently been ased for bicompartmentid diseisse and
often in association with rheumatoid arthritis and
joint kaxity, Those papers and later reports of mechan-
ical faiture of certain prosthesis soch as Brigham, duc
to thin poiyethylene and possible odge contact, and
the PCA Uni due 1o poor quality heat-treated po-
lyethylene [13,14] meant that therc has been
widespread scepticism about the wisdom of using o
tnicomparimental replacement; cspecially as the out-
come of ot knece replacement has become more
acceptable.
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As a result in North America and the United
Kingdom many surgeons feel that total knee replace-
ment is an easier and more reliable procedure which
should always be performed in knees where prosthetic
replacement is indicated. However, in mainland Eu-
rope many surgeons take an opposite view and cont-
imue to perform unicompartmental replacement.

Two recent studies have perhaps prodoced evi-
dence that unicompartmental replacement needs to
be considered more seriously. The first study from
Bristol [15] reports the S-year results of a randomised
study of upicompartmental or total knes replace-
ments in cases deemed suitable for unicompartmentaf
replacement. This demovostrated an advantage for the
unicompartmental group in terms of rapidity of recov-
ery, overall function and range of movement ob-
tained. The second study from Oxford showed that
with a congruent mobile bearing unicomparimental
replacement (Fig. 1) a 10-year survivorship of 97%
could be abtained [16]. This compares favourably with
the best survivorship series of total knee replacements
and thus modifies the argument that unicompartmen-
tal replacements faill more rapidly than total knee
replacement. It therefore seems sensible to re-ex-
amine the position of unicompartmental knee te-
placement.

2. Indications

Since only one of the three compartments is to be
replaced it is clearly necessary for the disease to be
predominantly confined to that compartment. In early
disease unicompartmental degeneration is frequently
secn, especially if a previous menisectomy has been
performed. When the medial compartment is involved
pain is usually significant but with primary lateral
compartment arthritis pain is frequently minimal so
that patients present late with instability and de-
formity, which is often too great to be corrected by
unicompartmental replacement. Thus, lateral unicom-
partmental replacement is seldom indicated and the
reported results have been less predictable than with
medial upicompartmental replacement [17-19],
though excellent long-term results can be achjeved.

Even when the disease appears to be confined to
one compartment the gquality of the apparently nor-
mal articular cartilage in the opposite compartment is
less good than in age-matched controls, so it is impot-
tant not to overload the unmreplaced compartment
[201.

The importance of the patello femoral compart-
ment is debated. Most feel it is unwise to perform
unicompartmental replacement in the presence of
significant patello femoral ostecarthritis or symptoms

Fig. 1. An Oxford mobile bearing unicompartmental replacement
with a completely congruent tibio femoral interface.

of patello femoral pain and cases of failure due to
patello femoral disease have been reported. However,
Goodfellow [21] takes a contrary view and argues that
correction of the varus deformity will improve patelia
tracking so that the state of the patella becomes
unimportant and unicompartmental replacement can
be performed cven in the presence of patello-femoral
pathology.

Twa contraindications to uwmicompartmental re-
placement are an absent anterior cruciate and a fixed
flexion deformity of more than 10°. Moller et al. [22]
suggested on theoretical grounds that an absent ACL
would lead to early unicompartmental failure and this
has been reported in practice by Goodfellow [211
Similarly, major collateral laxity is not controlied by
UKA and should be regarded as g contraindication.
Fixed flexion deformity is rarely corrected by Unicom-
partmental Knee Replacement and since it com-
promises the result of any knee replacement its pres-
ence should be regarded as an indication for total
rather than unicompartmental replacement.

Rheumatoid and other forms of inflammatory
arthritis are contraindications and many regard the
presence of chondrocalcinosis as unacceptable though
this is not universally agreed.
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3, Altermatives to Linicompartioental Kace
Replacemoent

3.4, Elpper tibict csteotony

Altherugh hiologigal resurfacing methods arc pain-
ing in popularity no comparstive studies with unicom-
partmental knec replacement exist as yet. The trad-
tional allernative to unicomparimental knee roplace-
ment has been an HTO which con give aceeptable
results, No randomised studies oxist in which a
prospective shudy has been performed comparing the
two surgicsl inlorventions. Karpman and Voltz 23]
compared & group of patients treated by the two
procedures and found a higher percentage of exeel-
lent cases in the unicompartmental kree rephuciznent
proup and Scot and Suntore [7) noted that in properly
selected cases undenmpartmental knee replacement
had a higher initial success rate and Yess camplica-
tioms but both these studivs had o short follow-up. In
3 retrospective review of similar cases freated by
cither T or unicompartmental koee repliecment,
Broughton et al. {24] domonstrated thot af 7 years
undcomparimental knee replacement gave o superior
result in terms of both guality and longevity of the
intcrvention. When this study was Iater extended so
that at an average follow-up of 129 years the results
of the unicompartmental knee replacements were still
superior [25).

However, vmtfl pood evidence exists that unicom.

partmental knee replacement ¢an give good long-term
results in younger people osteotomy shouled probably
continge 0 be proferred for that group especially i
there s some artiewlar cartifage preservation. Onge
articalar cartilape s completely Tost URA should be
considered  since seceptable resulls have  recently
shown in paticats under 6k years of age [26].

3.2 Tond Knee Replacernent

In 199 Laurensin et al [27] published o series of
23 putients with o unicompartmental knee replace-
ment in one koce and a upicomparimental koee re-
placement in the other. At an average of almost 7
years the unicomparimental knee replucenient knee
was performing better both in terms of pain relief and
range of movement, A similar study showed that most
paticnts who had a unicompartmental knee replace-
ment in one knee and a total knee replacement in the
-other preferred the onicompartmental knee replace-
mont side (28] : '

Recently o stody from Bristol [15] has besn pube
fished in which 102 kneces all deemed suitable for
unicompartmental were ramdomised to be trealed by
cither a St Georg Sled anicompartmental replace-

Fig, 2, 8t Cirorg Shead enicompartrental replizement with funiond
compunent rounded in e planes o avoRl edge ooptact and o
compiercly flar all polyethylene tibia,

ment (Fig. 2) or & Kinematic modular Tatsl Knce
Replacement, with routing preservafion of the poste-
rior cruciate and patella resurfaciog, Well matched
proups were obtained with o predominance of femabes
and a mean age of 69 yous,

Paticnts in the Unicompartmentil Knee Replace-
moenl proup showed less perioperative morbidity, ro-
gained knee meverment wsler and were discharged
from hospital 2 days sooner,

AL S years review pain relicf was pood in both
aroups bul significamtly more UKRs achicved > 127
of kpee flodon (69% as opposed o 179 and there
were more excellent resnlts on the Usicompartment:d
Knee Replacoment group. There was no diffirence in
the Twilure rate,

321, Advarnages of Unicompartmernttal Knee
Replacement over Total Knee Replacernent

Unicompartmental Knes Replacement i & nore
minor procedure and as such offers a nomber of
advimtages when compared to total kneo replace-
ment.

» Rehabilitation is mare rapid and hospiial stay is
shorter.

The operation is vseally guicker,

o The procedore can be pecformed through a limiled
incision without the need for dividing the quadri-
ceps muscle or cvorting {he patelia This can resudy
in a spoctacudarly fast recovery and can be per-
Formed withowt compromising prosthetic align-
mci.
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3.2.2 Disadvantages of Unicomparimental Knee
Replacement

e Most surgeons are less familiar with the tech-
nigues than with total knee replacement and since
even enthusiasts would probably only consider 20%
of arthritic knees suitable for UKR some surgeons
will not acquire many appropriate cases.

¢ Instrumentation systems are not as well devel-
oped.

s Disease can progress in the unreplaced compart-
ments though with correct techniques this shoutd
be rare, and does not forrn a high percentage of
the failures in most modem series (Fig, 4).

4. Choice of prosthesis

There are many unicompartmental prostheses on
the market, particularly in Europe. There are advan-
tages and disadvantages to most. Some of the longer

Fig. 3. Ranpe of flexion achieved by 2 patient following umicons-
partmental replacement with a St Georg Sled prosthesis.

s The need for blood tramsfusion is substantially
reduced with only 25% requiring transfusion as
opposed to 68% of TKRs [29].

e Infection rates are lower as demonstrated by the
Swedish multicentre study [30L

e More excellent as opposed to good results are
obtained.

s A greater range of movement is usually obtained
{Fig. 3) perhaps due to a lesser tendency for
patella infera to develop [311

e Death from pulmonary embolism is extremely rare.
Ansari et al. [37] found an overall death from
pulmonary embolus rate of 0.22% in a series of
1390 knee replacements but there was not a single
death amongst the 532 patients having Unicom-
partmental Knee Replacement

= Knee function on gait analysis is more physiologi-
cal [33L

e Revision is easier that revising a Total Knee Re-

placement and good results can be achieved {34}, gi ;ﬁi b I’:a:;maﬂa' la?:m!i “?:ewmpmmmm me'fmolo;iﬁammlzt
though when necessary revision should always be compartment arthritis. Note there is no evidence of prosthetic wear

to a total knee replacement [35] or loosening.
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esfablished  prostheses have  poor instrpmentution
which has been raoch improved for the newer models
which currently tack a proven track record. When
selecting  prosthesis it IS important 10 remember that
in unicomparimental seplacement the eolliteral and
eruciate lgaments are foft intacr and will dictatg the
pantern of movement of the teplaced femoral condyl
om the tbin, Since this is fixed by the lipaments the
prosthesis most be able o conform. T s therefore
impartant that eonstraing i avoided by using cither
mobile hoaring or flat tibia component. Stability iy
proviched enrirely by the soft tissues,

Errors will Inevitably be made st is also desirable
1y choose a model in which minar suggical errors can
be accommexdisted; in purticular prostheses inwhich
cidge contact cun oony should be wsed with cantion.
Polvethylone wear will oceur so adegquete thickness of
polycthyiene s essential. I a xed beueing tibial coni-
panent is 10 be used serious comsiderntion shoald be
given 1o using on all polycthvlene 1ibia since there
nu proven advantage to metad backing io unicompart-
wrantal replacemoent. Use of an all polyctbviene tibia
allones more bone preservation for a piven thickness
of component, Since mobile braring conponents tend
1o wear less thinner polvethylene inserts are acoopt-
able allowing good preservation of fibial bone stock.

5. Survivorship of Unicomparimental Knoe
Replacenwnt

The most comprehensive study of supivostip is
the Swedish arthroplasty repister. 11 s interesting 1o
nate that in 1970 the rate of filure of unicompart-
miehil replacoment was slmost identical to that of
lotal kpee replacement. Flowever, in 1he two subse-
aquent cohorls studicd the survivorship of total knee
replacement. has improved markedly while hat fop
the unicomipartmental knee replacement has bardly
changed [36] This sagpeests that the same rechnical or
dosipn improvements have not been masde with uni-
comparimental knee replacement as with total knee
replacement and so room for Turther improvement
probably exists

Rolatively few survivership studies of uniconpart-
mental knee replacement exist, In 1991 Rand and
Hstrup reported o 68%: 1lkyear survivorship, but in
the last fow years several studies have reporfed Wayear
survivorsiup of approximately 90% §37--39],

Adthough some auwthors have reported poor resutts
with the Oxford mobile bearing unicompartmental
replacement [40] the outstanding 97% 10-veoar sur-
vivorship reported by Murray [16] supgests that good
long-tenm survivad can he obtained, especially as the
same prosthesis hos been shown 1o have an extremely
fow polyethylene wear rate [41) The TOS mobile

Learing, unicompartmental replacement has alse been
shown 10 have a low complication rate after 6 years
follovasup [421

6. Modes of failore

The paticen of failure of the unicompartmental
knee reptacement will inevitably vary with the particu-
lar prosthosis wsed and the skill of the susgeon,
Broadly, Taitures con be ghivided intu those which
occur catly and will probably relate 1o inappropriate
palient sefection, infection or poor techrique, While
the sevond group which will usually occur Jater resnlt
Trom progrossion of the arthrits in other compant-
mints i prosthetic failure. Clearly the mode of Tl
are here swill vary with the parbieular prosthesis — for
example the POA Und filed carly due to unaecopt-
able polyothylene wear white the Brigham could fail
early due 1o cdee toading or hder due o the thin
pelyethylenc used with some motal backed prosthe-
ses, Tihial lonsening was 1he major cause of Tilure of
the Lotes prosthesis, frequently associuted with lipi-
mentous kaxity 31

Some failures  theory con be addressed by im-
provemends i techigue and prosthetic desipn, wlhile
paticnl sciection will always be Tinportan. ‘

However, polyethylene wear will always be of im-
partenes. 1n the St Creorg Sled prosthesis, which has
a fixed dlat polyethylene tibial bearing surface pene-
tration occurs al a rate of 008 mm per yesr nnd
creates a volumetrie defect at o rate of 37.6 cu mm’
per year [44]. This is similar (o the weur rate reported
for Charnkey hip replacement 1451 and considerably
less thun the rate thought 1o cause osteolysis (Fig. 53,
By contrast the totally congruous mobile bearing Ox-
ford Unicompartmontal Knee Replacoment wears i
# rate of (O3 mm per yoar and generates less polyeth-
ylene wear debrls which should substantially reduce
the likelihood of dong-ierm boosening and failure [41)
However, thds low wear rate s achioved al the ox-
pense of oocasional meniscal-diglocition,

The 1S uni with its captive mobile meniscus also
has a reduced wear tate but docs not achicve congru-
ence throughout its range of moversent amd thus
polyethvicne wear ramaing am fmportand factor.

The more lundamental question though s whether
the arthritis in the uninvolved eompartmoents will
progress and whether the discase progression can be
arrexled by uni replacement of the withritic enmparn-
ment. Although the latter guestion has yet w0 be
answered two recent studics have supgested that fol-
lowing medial wricompartmental  replacement pro-
gression of arthritis in the other compariments s
unusnal [46.47] In Bristol 43 unicompartmental re-
placcments which have been carcfully followed for
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Fig, 5. A conforming groove has been created in the Hat polyethy-
lene component. Its exact position and direction is determined by
individual component placement and ligament balarnce.

over 5 years showed that only one case had radiologi-
cal progression of arthritis in the patello femaoral joint
and none in the tibio femoral joint Similar findings
after 10 years have been reported from Oxford though
in this semies weight bearing and skyline radiographs
were not taken.

7. Revisior of Unicompartmental Replacement

One traditional agreement against the use of uni-
comparimental replacement has been that should fazl-
ure ocour it is difficult to revise. There are few series
addressing this problem. Several authors [34,48-50]
feel good results can be achieved while Padgett et al.
[51] note that the results are less satisfactory than
primary knee replacement.

In Bristol 78 revisions of unicompartmental re-
placements have been cartied out. These were care-
fully analysed for technical difficulties as well as for
cutcomie. By taking care when removing the failing
implant it was found that in 78% of cases there was
either no bone loss or only a small contained defect
after standard cuts for a primary knee replacement

had been made. In these cases no problem was posed.
The remaining 22% had a significant bony defect that
required either grafting or augmentation with a wedge
or stem. However, with modern revision systems such
defects can easily be managed.

Overall, the average thicimess of the polyethylene
insert used at revision was 114 mm. Ai a mean
follow-up of 58 months the average Bristol Kpee
Score for the group was 80, with no repeat revisions.
This figure is not as good as those reported for
primary knee replacement but is considerably better
than the results obtained by the same unit for total
knee replacements after upper tibial osteotomy [52),
or for revision of failed Total Knee Replacements.

8. How good are Unicompartmental Replacements?

In order to achieve a ‘perfect’ knee the following
need to be achieved

« Total pain relief. This undoubtedly is achievable in
some cases, at least in the short-term.

» Stability. Rarely a problem in appropriately se-
lected cases

s Strength. No figures available for power affer Uni-

 comparimental Knee Replacement.

s Full movement. Several series report a proportion
of knees with foll movement.

e Normal proprioception and gait. Purther studies
are needed to assess this aspect though nearly
normal mechanics have been noted [33].

s Comection of deformity. This can probably be
achieved but many deliberately undercorrect

e A minimal access scar allowing rapid rehabilita-
tion.

s A long lasting result. Several series report 10-year
survivorship of approximately 90%, so clearly this
is possible.

It therefore seems that many of these objectives are
achievable but as yet consistency is lacking. Further
improvements will undoubtedly ocour as many areas
still need addressing. The following are among the
more important

1. Accurate patient selection so as to avoid cases in
which the discase will progress.

2. Refined mstrumentation so that the prosthesis
can be inserfed consistently through a minimal
incision thus aflowing rapid recovery, possibly fol-
lowing day case surgery.

3. A forgiving implant that tolerates minor surgical
errors since these will inevitably oceur.

4. Improved design in terms of fixation and bearing
surfaces so that umicompartmental replacement
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can be used with confidenee in yoong peophs who
are currently likely 1o sidffer from premature ime-
plant failove.

Accurate zudit of the procedures. Grwkl roesults
are currently obtainahle so efforts must be made
ty wnsure Goulty designs or wehmniques are ool
allowed 1o persist.

=)

4, Conclusing

After an encoursging start in the 19708 when Uni-
compartmental Knce Replacemenl gave much better
results thup other available treatments there has been
a-period of prolonged vocertainty about the place of
the procedure. Total Knee Replacement has proved
riliable and many surgeons abondoped Unicompurt-
menid Knee Keplweement. However, patients are
demancding better and hatter puteomos from adl surgi-
cab intereentions amd it seems Hkely that by prescrving
the satisfaclory parts of the joisd and merely replacing
the damaged arcas excellence should be achicvable,
Many series have reported shont-term. excellence but
i nisw appears as though lonper term sarvival with
uniconpartmental replacement s becoming possible,
Thus, in the fuiure it shoold be possible to intervenoe
surgically a1 an carlicr stage and return the patient Lo
near nommal mohility belore severe peneralised arthri-
tix develops in the knec.
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