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ABSTRACT

in patients undergoing staged bilateral total knee arthroplasty.

ity, use of walking aids and psychological wellbeing.

Functional outcome of staged bilateral knee
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INTRODUCTION  The aim of this study was to compare the functional outcome between the first and second knee replacement

METHODS We identified 64 patients who had bilateral knee replacements and had at least one year of postoperative outcome
studies. Data on pain scores, walking ability, use of walking aids, range of movement, instability, muscle strength, WOMAC®
(Western Ontario and McMaster Universities) scores, SF-12 (Short Form 12) scores, American Knee Society radiological scores
and length of hospital stay (LOS) were recorded. The difference in data between the first and second knee was assessed.
RESULTS Groups remained statistically comparable between the first and second operation. Four outcomes showed a signifi-
cant difference between the second and first knee. The mean score for postoperative walking ability was 4.83 (second knee)
vs 4.51 (first knee) (p=0.03). The mean score for postoperative walking aid requirement was 5.73 (second knee) vs 5.46 (first
knee) (p=0.01). The mean postoperative SF-12 score was 54.26 (second knee) vs 52.45 (first knee) (p=0.04). The mean LOS
was 4.73 days (second knee) vs 6.16 days (first knee) (p=0.05). All other data comparisons were statistically insignificant.
CONCLUSIONS Patients have a reduced LOS and continue to improve after the second procedure with regards to walking abil-
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Osteoarthritis is a common disorder of the joints that affects
more than 2 million people in the UK and studies suggest
that this number will double in the next 20 years. The con-
dition is associated strongly with ageing and is believed to
affect up to 30% of people over 60 years of age.! Primary
total knee replacement (TKR) is most commonly performed
for osteoarthritis of the knee. Other indications include
rheumatoid arthritis, juvenile chronic arthritis, osteonecro-
sis and other types of inflammatory arthritis. The aims of
TKR are pain relief and improvement in function. Candi-
dates for elective TKR should have radiographic evidence of
joint damage, moderate to severe persistent pain that is not
relieved adequately by an extended course of non-surgical
management and clinically significant functional limitation
resulting in diminished quality of life.?

A total of 71,527 primary knee replacement procedures
were performed in the UK in 2008.% A significant proportion
of such patients present with bilateral knee osteoarthritis
and require bilateral TKRs. This can be done simultaneously
under the same anaesthetic setting or as a staged operation
with a variable length of time between each arthroplasty.

The advantages of having a simultaneous procedure
include reduced cost, exposure to the risk of only one anaes-
thetic, earlier return to baseline function and convenience

for the patient.* However, having a TKR causes a stress re-
sponse and the response is directly related to the proportion
of tissue damage.>% There is also increased blood loss and
this can lead to a higher risk of serious cardiac complica-
tions, pulmonary complications and mortality compared
with staged bilateral procedures, especially in the older
group of patients.*”

The optimal time interval between the two operations of
staged bilateral procedures has yet to be identified. Recent
studies have shown that an interval of as little as one week
is safe and effective.*® However, patients are often recom-
mended to wait a few months to gain maximum function
from the initial procedure before embarking on the second
arthroplasty. After the initial knee replacement, patients
are generally keen to know whether the second knee will
functionally be as good as the first.

There is no literature comparing the outcomes of the
first and second knee in patients undergoing staged bilateral
procedures. Therefore, the aim of this study was to com-
pare the functional outcome between the first and second
knee replacement in patients undergoing staged bilateral
procedures, with a view to improve understanding of the
postoperative recovery and rehabilitation and to allow an
improvement in consenting patients with regard to address-
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Table 1 The scoring scale used in this study to assess pain, stair walking ability, walking ability and requirement for walking aids

Score Pain Stairs Walking Walking aids
1 None Unable Unable Wheelchair
2 Mild Up with rail and unable down Inside house Frame
3 Moderate Up and down with rail 400 yards Crutches
4 Severe Normal up and rail down 800 yards Sticks
5 Normal 1,600 yards One stick
6 Unlimited Unaided
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Methods

A prospective database of outcomes of knee replacements
performed at Broadgreen Hospital in Liverpool was com-
menced in 2003. Data were collected preoperatively, at
three and twelve months postoperatively and every two
years thereafter. The assessments and scores were all re-
corded by one senior physiotherapist.

The data collected included: pain scores including pain
at rest, on walking and on climbing stairs (scored 1-4);
walking ability and use of walking aids (scored 1-6); stair
walking ability (scored 1-5) (Table 1); range of movement;
instability; muscle strength; WOMAC® (Western Ontario
and McMaster Universities) scores; SF-12 (Short Form
12) scores; American Knee Society total knee arthroplasty
roentgenographic evaluation scores;!° length of postopera-
tive hospital stay (LOS); and overall satisfaction.
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The WOMAC® osteoarthritis index is a valid, reliable
scoring method that measures pain, stiffness and physical
function." The SF-12 health survey is also a validated test'?
with 12 items that measure patient-assessed outcome in-
cluding physical and mental wellbeing.

We identified 64 patients (26 male, 38 female) from the
database who had staged primary bilateral knee replace-
ments between 2003 and 2008 and who had at least one
year of postoperative outcome studies performed after
the second knee replacement. Data from the preoperative
assessment and the one year of postoperative assessment
for both knees were compared. A second subanalysis was
undertaken to compare those patients who had the second
operation within six months of the first with those having
the second operation after six months.
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Figure 3 Mean length of post-operative hospital stay

Of the 128 TKRs performed, 121 (95%) were carried
out by two consultant knee surgeons while 7 (5%) were
performed by senior orthopaedic trainees under consultant
supervision. Each patient was under the same consultant
for both knee arthroplasty operations. Osteoarthritis was
the primary diagnosis in 56 patients (88%) while 8 patients
(12%) had rheumatoid arthritis as the indication for the
knee arthroplasty.

The results were analysed using the Mann-Whitney U
test for comparisons between first and second knees, and
the Wilcoxon test for comparisons between patients having
surgery on their second knee before or after six months
from their first TKR.

Results

Groups remained statistically comparable between the first
and second operation. The mean score for postoperative
walking ability was 4.83 (second knee) vs 4.51 (first knee)
(p=0.03) (Fig 1). The mean score for postoperative walking
aid requirement was 5.73 (second knee) vs 5.46 (first knee)
(p=0.01) (Fig 1). The patients’ mean postoperative SF-12
mental scores were 54.26 (second knee) vs 52.45 (first knee)
(»=0.04) (Fig 2). The mean postoperative LLOS was 4.73 (sec-
ond knee) vs 6.16 (first knee) (p=0.05) (Fig 3). Therefore,
patients were in hospital on average one day less, had a
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Figure 4 Mean post-operative walking ability and walking aid

requirement in patients who had their second knee replacement
within six months of the first (Group A) and those who had their
second knee replacement after more than six months (Group B)

reduced walking aid requirement and coped better psycho-
logically.

The differences between the first and second operation
regarding postoperative pain, stair-walking ability, range of
movement, instability, muscle strength, WOMAC® scores,
satisfaction with the operation, Knee Society radiological
scores and SF-12 physical scores were statistically insignifi-
cant.

In addition, we looked at the timing between the two
knee replacements and whether this affected the functional
outcome. The interval between the two operations of staged
knee replacements ranged from 105 to 734 days with a mean
of 290 days. Out of the 64 patients included in our study,
16 patients (33.3%) had their second TKR within 6 months
of their first (Group A) while 48 patients (66.7%) had their
second TKR more than 6 months after the first (Group B).

The functional outcomes between these two subgroups
were assessed using the same scores. Comparing results
for Groups A and B respectively, the mean score for postop-
erative walking ability was 5.14 vs 4.74 (p=0.23), the mean
score for postoperative walking aid requirement was 5.86 vs
5.70 (p=0.46) (Fig 4), the mean maximum flexion was 100.63
vs 98.54 (p=0.53), the mean range of motion was 101.00 vs
97.23 (p=0.35) (Fig 5) and the mean LOS was 4.25 vs 4.90
days (p=0.32). Hence, no significant difference was detected
between these two groups.

Discussion

Knee arthritis is a common problem that may require treat-
ment with TKR at its end stage. For patients requiring bilat-
eral TKRs, controversy remains whether a simultaneous or
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Figure 5 Mean post-operative maximum flexion and range of
motion in patients who had their second knee replacement
within six months of the first (Group A) and those who had their
second knee replacement after more than six months (Group B)

staged procedure is better. In terms of functional outcomes
of simultaneous and staged bilateral TKRs, there is some
evidence of comparable prosthetic survival rates and knee
scores,'> with patients undergoing simultaneous proce-
dures having an overall shorter LLOS.® However, due to the
increased risks involved when performing both simultane-
ously, it has been suggested to perform staged procedures.*’
In staged procedures patients have their worst knee oper-
ated on first and after complete recovery they proceed to
having their second knee replaced. It is unclear how long
to delay the timing between procedures for bilateral staged
TKRs although there have been some studies suggesting
that an interval of between 4 and 7 days is a viable and safe
option.®%1*

Most of the literature on bilateral TKRs compares simul-
taneous and staged procedures. However, with the evidence
pointing to staged procedures being the safer option, there
have been no studies comparing what the functional out-
comes are between the first and second TKR in a staged
procedure. It was our aim to provide this information and
therefore help with preoperative planning and consent. Our
study shows that patients have a reduced LLOS by an average
of 1.43 days (4.75 vs 6.16 days) after their second TKR when
compared with the first. This finding aids preoperative
planning and gives an indication of the extent of nursing
care required in the postoperative period. It is also useful
information for hospital budgeting.

There was no change in practice in our hospital over the
years that could account for the decrease in LOS. Postopera-
tive hospital stay was measured from the date of surgery to
the date of discharge, which was not affected by changes
in preoperative admission policy. The data between 2003
and 2008 were also analysed and the average LOS for the
procedures performed before 2006 and those performed
after 2006 (data not shown) were compared. No statistically
significant difference between the two groups was found,
suggesting that the reduction in LOS in our study was not
due to time progression.
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As our department policy was not to perform simultane-
ous procedures, we cannot make a comparison of LOS for
such cases. However, other studies have compared the dif-
ference in LOS between simultaneous and staged bilateral
and unilateral TKRs. The conclusion was that simultaneous
bilateral TKR reduces LLOS compared with staged bilateral
TKR.'>'6 Nevertheless, patients who had simultaneous bilat-
eral TKR had a longer L.OS than patients who had a unilat-
eral TKR only. Bullock et al reviewed 255 patients with si-
multaneous bilateral TKRs and 514 patients with unilateral
TKRs.!'” An increase in the LOS of 0.69 days was recorded
for patients who had simultaneous bilateral TKRs (average:
5.11 days) compared with patients who had a unilateral TKR
(average: 4.42 days).

The patients in our study continued to improve after
the second procedure with regards to walking ability, use
of walking aids and psychological wellbeing. The reason
for these findings is unclear but it may be because having
the worst knee replaced first results in an improved walk-
ing ability and therefore a decreased need for walking
aids after the second operation. Also patients have already
experienced one knee replacement and are therefore less
apprehensive and more familiar with the postoperative
physiotherapy and rehabilitation programme.

In terms of patients having a second TKR before or after
6 months after the first, there was no significant difference
in any of the outcomes. However, as there were only 16
patients in one group and 48 in the other, any significant
difference is harder to prove. We therefore suggest that fur-
ther studies are carried out on outcomes related to timing
between both TKRs.

Conclusions

Many patients are curious to know whether their second
TKR will be the same as their first. Our results allow us to
inform these patients reliably prior to having their second
knee replaced that they can expect to have a shorter stay
in hospital and better walking ability. They are also likely
to feel better psychologically compared with after their first
TKR. These results may help surgeons in the consent proc-
ess for patients undergoing bilateral TKRs. Our study is the
first to provide such information.
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