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Similar clinical outcome after unicompartmental knee arthro-
plasty using a conventional or accelerated care program

A randomized, controlled study of 40 patients
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Background and purpose Over the last 5 years, there has been
increasing interest in reducing length of hospitalization (LOS)
through accelerated programs. We examined the clinical outcome
of patients undergoing a unicompartmental knee replacement
(UKR) in an accelerated care program (A group) compared to a
conventional care program (C group).

Methods 40 patients randomized into 2 groups were included
(A group: 17 patients; C group: 23 patients). Nausea, micturition
problems, lower limb dysfunction, pain (VAS), opiate consump-
tion, Knee Society score (KSS), day of discharge, rehospitaliza-
tion within 3 months, contact with a general physician or nurse,
and level of satisfaction were registered. Patients in the A group
attended an information meeting. An intraarticular infiltration
with Marcaine and adrenaline was used peroperatively. Patients
in the C group had an epidural pump for 2 or 3 days. Patients in
the A program were treated with NSAID and paracetamol post-
operatively. Opiates were used in both groups in the case of break-
through pain. The patients were considered ready for discharge
when they were able to climb stairs to the second floor within 5
min.

Results The median length of stay was 1 (1-3) day in the A
group and 6 (4-7) days in the C group. The median pain score
(VAS) at day 0 was 1 (0-3) in the A group and 5 (0-8) in the C
group (p < 0.001). 11/23 of the patients in the C group had weak-
ness of the lower limbs on day 1 due to the epidural; all patients in
the A group were exercising on the day of the operation. Micturi-
tion problems necessitating intermediate catherization were more
frequent in patients in the C program (19/23) than in patients in
the A programme (3/17) (p = 0.001). There were no statistically
significant differences between the two groups concerning nausea,
average pain on days 1 and 2, use of opioids (during the first week

postoperatively), KSS, contact with primary sector, level of satis-
faction, or level of confidence.

Interpretation We achieved a reduction in LOS of 5 days with-
out affecting the clinical outcome.

The length of hospitalization after surgery has decreased con-
siderably over the last 2 decades, including major orthopedic
surgery. In 1985 the typical length of stay (LOS) for patients
undergoing a unicompartmental knee replacement (UKR) was
15 days (Robertsson et al. 2000) and today it is approximately
5 days (Fisher et al. 1997).

Inrecent years, there has been an increasing interest in reduc-
ing LOS using a fast-track multimodal regime. This regime
has mainly been implemented in cardiac surgery (Djaiani et
al. 1999), gastrointestinal surgery (Kehlet 2005), and in ortho-
pedic surgery (Husted and Holm 2006, Husted et al. 2006,
Larsen et al. 2008). In this randomized, controlled study we
compared the clinical outcome of patients undergoing a UKR
at the Department of Orthopaedic Surgery, Frederiksberg Uni-
versity Hospital in an accelerated program (A) or in a conven-
tional program (C).

Patients and methods

Over a 1-year period (February 2004 through January 2005)
402 patients had a knee arthroplasty in our department. 96 of
these had a UKR. All patients undergoing a UKR were asked
successively to participate in the study, until there were 50
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Details of patients preoperatively

Conventional Accelerated
program program
(n=23) (n=17)
Age (range) 66 (44-86) 65 (50-81)
Proportion of females 12/23 10/17
Mean BMI of males 29 (22-35) 27 (21-34)
Mean BMI of females 26 (21-45) 29 (20-35)
Mean height of males, cm 178 (167-186) 180 (166—184)
Mean height of females, cm 165 (161-170) 167 (163—-175)
Mean weight of males, kg 92 (72-110) 80 (67-115)
Mean weight of females, kg 70 (55-130) 77 (60-105)
Preoperative Knee Society score 35 (20-70) 39 (13-57)
Preoperative function score 60 (30-100) 60 (35-90)

patients for inclusion. The inclusion criteria were: resident
in the County of Copenhagen, ASA I or II, no medical his-
tory of gastrointestinal bleeding, and someone to look after
the patient after discharge. The exclusion criteria were: major
psychiatric disease, patients incapable of managing his/her
own affairs, inflammatory joint disease, neurological or other
disease(s) affecting the lower limbs, and previous major sur-
gery of the knee.

The patients were randomized (using sealed envelopes) into
2 groups, the conventional program group (C) and the acceler-
ated program group (A). The Ethics Committee of the County
of Copenhagen (KF 01-231/03) approved the study, and all
patients gave informed consent.

The protocol for anesthesia was violated in 3 patients in the
A group due to unforeseen events after the randomization,
but before the operation. Also, 3 patients scheduled for UKR
decided peroperatively to have TKR instead (1 in group A and
2 in group C). 1 patient in group A and 2 patients in group C
withdrew their consent regarding participation after random-
ization, at different stages of the project. Finally, surgery was
cancelled for 1 patient in group A because of hypertension.
Thus, the study was based on 23 patients in group C and 17
patients in group A. The groups were similar regarding anthro-
pomorphometrical data (Table).

The perioperative care program

Patients in the A group attended a preoperative information
meeting at which an orthopedic nurse, an anesthesiologist, and
a physiotherapist thoroughly informed the patients about the
planned procedure. Patients in the A group had spinal anes-
thesia with 3 mL bupivacaine (5 mg/mL) with 5 pg sufentanil
added. At the end of surgery, the tissues around the knee joint
were infiltrated with 50 mL bupivacaine (2.5 mg/mL) with
adrenaline (5 pg/mL).

Patients in the C group were anesthetized using a combined
spinal/epidural technique with an indwelling epidural catheter,
which was used for continuous infusion with 5 mL/h of bupi-
vacaine (1.25 mg/mL) and morphine (50 pg/mL) for 2 days
postoperatively.

All patients had surgery performed by a consultant surgeon.
Minimally invasive surgery was used in both programs and all
patients were operated without a catheter.

In the A group, postoperative pain was treated with NSAIDs.
Opioids were used in both groups in the case of breakthrough
pain. All patients were encouraged to walk and were assisted
by a trained physiotherapist every day starting on the day of
surgery, and this physiotherapist recorded VAS scores.

The patients were considered ready for discharge when they
were able to climb stairs to the second floor within 5 min, and
this information was given to the patients before the operation.
In the A group a 24-hour contact-line was established, and the
patients were informed of the opportunity to call for hospi-
tal help/assistance after discharge. Furthermore, the personal
nurse checked the well-being of the patients by calling them
by phone on the day after discharge.

Outcome measures

The patients were followed according to a strict scheme at 2,
6, 26, and 52 weeks postoperatively. The Knee Society score
(Insall et al. 1989) was registered. This is subdivided into a
knee score that rates only the knee joint itself and a functional
score that rates the patient’s ability to walk and climb stairs.
It was determined preoperatively and 6 months postopera-
tively.

The following variables were also registered: nausea, mic-
turition problems (at a level where intermittent catheterization
was necessary), lower limb weakness caused by the epidural
infusion (patient unable to walk), pain (VAS) at mobiliza-
tion, consumption of opioids (conversion to morphine using
a narcotic conversion table; www.medicin.dk), day of dis-
charge, level of confidence (“how confident did you feel at
discharge?”), rehospitalization within 3 months of discharge,
phone contact with a general practitioner, contact with a nurse,
and level of satisfaction (“how satisfied or dissatisfied were
you with the operation and the perioperative period?”) using a
Likert scale with 5 categories.

Statistics

Sample-size calculations were performed with LOS as effect
parameter. The expected difference in LOS was 3 days. SDa
and the standard deviations (SDa and SDc) were 3 days. With
power set to 90% and o set to 0.05, 44 patients would be
required. With an estimated dropout rate of 10%, 50 patients
would be needed. 10 patients was excluded after randomiza-
tion. Since they were not different from the rest of their group
(by t-test), we decided to use per-protocol analysis of the 40
patients fullfilling the whole program.

All comparisons were performed by parametric or non-para-
metric tests according to the distribution of data. The level of
significance was chosen to be p < 0.05.
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Results

The length of stay was 1 (1-3) day in the A group and 6 (4-7)
days in the C group. The median pain score (VAS) for day
0 was 1 (0-2.5) in the A group and 5 (0-7.8) in the C group
(p <0.001); for days 1 and 2 it was similar (median 2).

11/23 of the patients in the C group had weakness of the
lower limbs on day 1, due to the epidural infusion preventing
them from exercising sufficiently. All patients in the A group
had exercise on the day of operation. Micturition problems
necessitating catherization were more frequent in patients in
the C group (19/23) than in patients in the A group (3/17) (p =
0.001).

There was no statistically significant difference between the
groups in the use of morphine during the first postoperative
week. Approximately one-half of the patients in both groups
experienced nausea during hospitalization.

At discharge, 18 of the 23 of the patients in the C group and
13 of the 17 patients in the A group were “very confident” or
“confident”.

After discharge, one-quarter of the patients in both groups
had contact with a home nurse. 4/17 patients in the A group
and 2/23 in the C group had telephone contact with their gen-
eral practitioner. No patients were re-admitted to hospital after
discharge.

At 6 months postoperatively, the knee score and function
score were 93 (35-100) and 90 (35-100) points, respectively,
in the C group and 95 (64-100) and 100 (70-100) points in
the A group; the differences were not statistically significant.
Level of satisfaction was the same in the groups: 11/17 patients
in the A group and 14/23 patients in the C group were very sat-
isfied with the operation and with the perioperative period.

Discussion and conclusion

We accomplished a reduction in LOS of 5 days, from a median
of 6 days in the conventional program to 1 day in the acceler-
ated program. This reduction was achieved without affecting
the clinical outcome. Furthermore, compared to the conven-
tionally treated group, patients in the accelerated program had
fewer problems during rehabilitation and had reduced use of
opiates postoperatively. There have been a limited number
of studies on accelerated programs concerning hip or knee
arthroplasties (Fisher et al. 1997, Swanson et al. 1998, Beard
et al. 2002, Isaac et al. 2005, Reilly et al. 2005, Vanhaecht et
al. 2005, Ranawat and Ranawat 2007). Only 3 of these have
been randomized controlled trials (Swanson et al. 1998, Reilly
et al. 2005, Larsen et al. 2008).

Reilly et al. (2005) measured LOS in 41 patients under-
going UKR and found similar results to ours, thus reducing
LOS from 4 days in the conventional program to 1 day in their
accelerated program. They also found that this reduction in
LOS was achieved without impairment of the clinical out-

come. It is of interest that despite the wider inclusion criteria
we used, we achieved similar results. Reilly et al. set an upper
age limit of 75 years and only patients with NSAID tolerance
were included, whereas in our study there was no upper age
limit and only patients with a medical history of gastrointes-
tinal bleeding were excluded. Furthermore, in contrast to our
study Reilly et al. excluded patients with diabetes, previous
heart surgery, or deep vein thrombosis.

In the recent study by Larsen et al. (2008), the setup was
very similar to the one in our study except that THR, TKR,
and UKR were all included. 87 patients were randomized into
an accelerated group and a conventional group (THR, n = 56;
TKR, n=27; and UKR, n =4). LOS was reduced from 8§ days
in the control group to 5 days in the intervention group. It is
difficult to compare the results of that study with ours due
to the inclusion of three different patient groups. UKR is a
smaller surgical trauma than THR and TKR. It is also well
known that the patients undergoing UKR are younger and the
LOS expected is therefore shorter. In the study by Larsen et
al., one of the discharge criteria was 90 degrees of knee flex-
ion. In our study this degree of flexion was achieved after dis-
charge. Our findings suggest that the degree of knee flexion
before discharge has no relevance; we found no difference in
knee function scores between the intervention group and the
conventional group.

Our accelerated program eliminated lower limb weakness
and reduced the number of patients with micturition problems.
These 2 improvements are probably due to pain control with-
out epidural infusion. Furthermore, intraarticular infiltration
of bupivacaine/adrenaline seems to be a reasonable explana-
tion for the low VAS scores at day O in the accelerated pro-
gramme. This is in accordance with the findings of Ranawat
and Ranawat (2007) and of Parvataneni et al. (2007).

The reduction in LOS in our study was achieved without
affecting the level of satisfaction or level of confidence, as was
also found in 2 other studies (Husted and Holm 2006, Husted
et al. 2006). Our findings and those of others support the con-
cept of accelerated postoperative care.
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