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ORIGINAL STUDY

Conversion of unicompartmental knee arthroplasty to total knee arthroplasty :
The challenges and need for augments

Zeeshan KHaN, Syed Z. Nawaz, Steven Kanang, Colin EsLER, Urjit CHATTERI

From The Trent & Wales Arthroplasty Audit Group, University of Leiceste , Leicester, U K.

The potential advantages of unicompartmental knee
arthroplasty (UKA) include lower morbidity and
mortality, quicker recovery, good range of motion,
good medium and long term survival results, poten-
tial bone conservation and perceived easier revision.
Converting a UKA to a total knee arthroplasty (TKA)
may be challenging due to issues of bone loss, need for
augmentation, restoring joint line and rotation.

We present the intraoperative findings of 201 cases of
failed UKA’s from the Trent Wales arthroplasty au-
dit group (TWAAG) register. The objectives of the
study were to determine the modes of failure, number
of cases requiring augments and bone grafting, types
of augments and implants used in revision surgery.
This study does not include the clinical outcomes after
revision knee surgery.

The average age of the cohort at revision surgery was
67 years. There were 111 females and 90 males. The
commonest modes of failure in young patients were
unexplained pain/instability and aseptic loosening
and in older patients they were aseptic loosening and
progression of the disease. The survivorship of the
implant was higher in the less than 55 years age group
in comparison to the older patients. A total of 49 pa-
tients (25.9%) required bone grafting commonest in
the 60 years and above age group (79.6%). Fifty pa-
tients (26.4%) required some form of augmentation,
with the commonest site being tibia and commonest
augment being tibial stem (35 cases). Only 8% of the
cohort required revision knee implants whereas 78 %
of the cases received a cruciate retaining primary
knee implant.

No benefits or funds were received in support of this study.

The authors report no conflict of interests.

To the author’s knowledge, this is one of the largest
studies in the literature which signifies the technical
difficulties that might be experienced in revising the
UKA'’s which will require appropriate pre-operative
planning.
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INTRODUCTION

McKeever in the 1950°s theorized that osteo-
arthritis isolated to only one compartment of the
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knee joint can be treated by replacing only the in-
volved compartment (4).

UKA in the treatment of isolated compartmental
disease has been shown to have significantly better
results than high tibial osteotomy or TKA (6,7,12,14).
It is favoured because of a shorter operating time,
lesser invasiveness, decreased blood loss, bone con-
servation, early return to work compared with TKA,
quicker recovery and increased range of motion
with excellent patient satisfaction (70). As a result of
this, its indications have expanded to include young-
er patients as compared to being reserved previous-
ly for the older patients where it has shown signifi-
cantly good results (8,23,28).

As its role continues to evolve, long term out-
come results have become available with a survivor-
ship of up to 94% being reported at 10 years (1,9,27).
The ultimate aim of revision surgery is to attain a
satisfactory clinical outcome, which can be techni-
cally difficult as it may need complex reconstructive
procedures due to bone loss and ligament damage.

Various studies have reviewed the intraoperative
findings of revision of UKA’s and commented on
the amount of bone loss, requirement for augmenta-
tion, importance of pre-operative planning and their
clinical outcome (11,16,18,26). This article presents
the findings of 201 cases from one regional data
base in the United Kingdom and reviews the com-
plexities and technical challenges that may arise
during conversion of a UKA to TKA.

MATERIALS AND METHOD

The Trent and Wales Regional Arthroplasty Audit
Group (TWAAG) was established to assess the outcomes
of arthroplasties in this single region of the health system
in the United Kingdom (27). From 1990, with the agree-
ment of all consultant orthopaedic surgeons in the Trent
region, all hip and knee arthroplasties have been recorded
prospectively in a database at the Academic unit of Trau-
ma & Orthopaedics in the University of Leicester. This
currently includes 123 named consultant surgeons from
21 different hospitals in the region. The number of
UKA'’s registered into the database at the time of this
study was 1459.

A total of 201 patients with revision knee surgery after
failed UKA were identified from the register. In this co-
hort there were 111 females and 90 males. Five patients
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were excluded due to insufficient data for the purpose of
this study. Revision was defined as exchange of all the
implants for the purpose of this study, excluding a further
4 cases leaving a final cohort of 192 patients. The reasons
for revision surgery were divided into 6 categories and a
table was drawn relating them to age at revision.

The average age at which UKA was undertaken was
calculated and the commonest implants used at primary
surgery were identified. Those who had missing data
were included into an unknown group. Time from pri-
mary to revision surgery was calculated and a curve was
plotted relating different age groups to survival of the
implants. A graph was constructed relating the age at
revision surgery with causes.

While reviewing bone grafting, use of augments and
types of implants used at revision surgery, 3 cases were
excluded due to missing data. Tables were drawn indicat-
ing their use and percentages were also calculated.

RESULTS

A total of 1459 UKA'’s were identified from the
TWAAG register over a period of 18 years (Fig. 1).
For the same time period, 201 cases of revision knee
arthroplasty were identified which were revised
from a UKA to TKA. The average age of the cohort
at primary surgery was 61.5 years (range : 39-84),
including 111 females and 90 males, with the right
knee involved in 112 cases. All but 3 cases were
medial UKA’s. The commonest implant used was
the Biomet Oxford unicompartmental knee system
(124 cases), followed by the Link Sled system
(23 cases).

The average age at revision surgery was 67 years
(range : 47-87 years) ; the time in months for revi-
sion from UKA to TKA was 4-323 months (some of
these patients had their primary surgery (UKA) at a
different hospital and were then referred to our in-
stitution for revision surgery). On analysis we found
that overall, the time from primary to revision
surgery initially falls between the ages under 50 and
50-60 and then plateaus in the older age groups. For
those who had their UKA’s done in their 40’s, the
average time to revision is 126 months which is
longer than in the older age group (Fig. 2).

Reasons for revision surgery fell into 6 groups.
Aseptic loosening was the reason for revision in
38% of the cases followed by polyethylene wear
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Fig. 1. — Number of UKA procedures performed over 18 years
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Fig.2. — Average time to revision surgery in different age groups

and progression of osteoarthritis each in 21% of the
cases. Ten per cent of patients presented with pain
and instability with no cause found intra operatively
at revision surgery (Fig. 3).

The commonest modes of failure identified were
instability and unexplained pain in 40-50 years age
group (67%), aseptic loosening in the 50-70 years
age group (41-44%) and progression of the disease

in 60-70 years (39%) and 70-80 years (35%) age
groups (Fig. 4).

Forty nine cases (25.9%) in the cohort needed
bone grafting of which 79.6% were in the 60 years
and above age group (Table I). A total of 50 cases
(26.5%) required some form of augmentation, the
commonest of which were tibial stems (35 cases)
followed by tibial wedges (24 cases) and femoral
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Fig. 3. — Reasons for revision surgery due to any cause calcu-
lated in percentages.

stems (17 cases), with the commonest site requiring
any augmentation being the tibia (35 cases) (Table II).
Of the 50 cases requiring bone augments 50% were
found to be in the 60-69 years age group and 20% in
the 70-79 years age group (Table III).

Reasons for Revision

Table I. — Use of bone grafts in different age groups at
revision surgery

Age Bone Graft % of
Used Total
<40 0 0
40-49 0 0
50-59 10 204
60-69 16 32.7
70-79 15 30.6
80-89 7 143
>90 1 20
Total 49 259

At revision surgery 92% of cases were noted to
have primary knee systems used (78% cruciate re-
taining and 14% cruciate sacrificing), with 8% of
cases requiring a revision system (Condylar con-
strained or hinged prosthesis) (Table I'V).

DISCUSSION

The role of UKA continues to evolve in the man-
agement of isolated compartment disease as it is fa-
voured over corrective tibial osteotomy and TKA.
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Fig. 4. — Reasons for revision surgery in various age groups
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Table II. — Different types of metal augments used

Type of Augment Used Number % of Cases
of Cases (Total: 50)
Tibial Wedge/Block 24 48%
Unspecified Tibial Augment 2 4%
Tibial Stem 35 70%
Femoral Augments (Posterior) 3 6%
Femoral Augments (Distal) 2%
Femoral Augments (Both) 4 8%
Femoral Stem 17 34%

Table III. — Augments used in different age groups

Age (years) Augments % of
Used Total
<40 0 0
40-49 0 0
50-59 9 18
60-69 25 50
70-79 10 20
80-89 6 12
> 90 0 0

The reasons for this are its better function, good
range of motion, fewer complications and preserva-
tion of bone stock (5). Its recent success is attributed
to the long term follow-up now available (9,27). Sur-
vivorship of 98% at 10 years has been reported (20).
Patients with a UKA on one side and a TKA on the
other have reported better satisfaction with
UKA (14). The UKA has been classically indicated
for use in the sedentary, elderly population, particu-
larly females, where the implant in the vast majority
of cases has survived through the life time of the
patient (23).

Whilst some studies have found higher revision
rates after UKA, the introduction of guided instru-
ments for precise surgical technique, stricter indica-
tions and avoidance of thinner components have
gradually improved their survival which is why its
potential scope has now been extended to younger
patients (8,25,28). Studies have been quoted report-
ing that hospitals and surgeons who do not under-
take UKA as routine procedure had higher failure
rates (13). Based on the results of these studies, it

Table IV. — Various total knee systems used at revision

arthroplasty
Type of system Number %
Cruciate retaining 148 78%
Cruciate sacrificing 26 14%
Condylar constrained 9 5%
Hinged prosthesis 6 3%

will be safe to assume that the outcomes of UKA in
institutions with low volumes can be suboptimal.

Various studies have reported on revision of
UKA’s and analysed the average age of the primary
implant, modes of failure and technical difficulties
experienced during revision arthroplasty in terms of
requirement for bone grafts, augments and stems (2,
18,22,26). Previous studies have reported small
numbers of cases and this weakness is eradicated by
our study. Our study only reviews the technical
challenges which can be posed to the surgeon during
revision surgery because of the need for reconstruc-
tion of damaged ligaments and bone loss.

Kuipers et al reported a 5 year survival rate of
84.7% for UKA (13). Their study included a similar
age group as ours with a mean age of 63. The Swed-
ish knee arthroplasty register highlights a 10 year
revision rate between 1998 and 2007 of 17.5% for
UKA (16). The commonest cause for failure of UKA
has been found to be aseptic loosening followed by
wear of the polyethylene component and progres-
sion of osteoarthritis (2,16,22). These findings have
been complemented by the results of our study
which further goes to show that the commonest
cause of failure in younger patients is aseptic
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loosening of the implants and polyethylene wear as
compared to the elderly population, where the
commonest cause is progression of osteoarthritis
(Fig. 4).

An argument commonly made is that revision of
UKA to TKA is often straightforward (17). In our
study bone grafting was necessary in 26% of the
cases, a significant majority of which have been
autografts and used mainly on the tibial side. The
reported incidence for the use of bone grafts is
between 23% and 76% of cases (2,18,22,26). The use
of augments and tibial stems has been in 19% to
50% of the cases, the site mainly involved being the
tibia with tibial stem being the most commonly used
aid at revision. We found that a total of 50 cases
(26%) required some form of supplementation at
revision, of which 70% were tibial stems, 34%
femoral stems and 48% tibial wedges or blocks.
Some cases required 2 or more supplements. It is
clearly evident from these figures that during
revision arthroplasty, the most challenging aspect is
the tibial component.

The use of cruciate retaining primary knee sys-
tems in revision of UKA to TKA has been reported
from 83% to 97% (19). Our study also reveals the
fact that despite the availability of more sophisti-
cated revision systems, 92% of UKA’s were revised
using primary total knee systems. Only 8% of the
cases required revision knee systems (Table IV).
Some authors also suggest that it is for this reason
that if a revision of a UKA is needed it is often
straightforward (77). This along with other studies is
challenged by the results of our study which reveals
the use of bone grafts or augments in 26% of our
cases. The fact that 1/4th of our cases needed either
bone grafting or augments and in certain cases both,
signifies that a revision UKA to TKA is not always
straightforward. We, therefore, suggest that these
procedures be undertaken after adequate planning,
presence of equipment’s and implants and by a
surgeon with adequate surgical expertise.

CONCLUSION
As the success of UKA grows, its numbers are

likely to increase, which in turn will lead to in-
creased numbers requiring revision at some stage.
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UKA is the right procedure if reserved for the right
patient and performed at right time by the right
surgeon using the right surgical technique (24).

Our study concludes that the revision rate is
lower for less than 55 years old age group and the
commonest causes for revision in all age groups
are aseptic loosening and progression of disease
in other compartments. The commonest causes
for revision in younger patients are unexplained
pain, instability and aseptic loosening, whereas
progression of the disease is the commonest cause
in elderly patients. About 26% of the patients needed
bone grafts or augments, with the site needing most
attention being the tibia. Despite the need for
augments in 1/4" of the cases, only 8% of the cases
required revision knee systems. Revision of a UKA
to TKA might be straightforward, but based on the
results we suggest ample pre-operative planning
and the availability of various types of bone grafts
and augments during the surgery.
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