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Conclusion. Clinical pathway implementation
resulted in a significant reduction in the length of stay,
and achieved a more efficient management of
hospitalised patients without compromising outcome.
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INTRODUCTION

Total knee arthroplasty (TKA) is performed at an
increasing rate as a result of the increase of the mean
age of the population. The number of primary TKAs
performed in New Zealand during the year 2000 had
a 23% increase compared with the previous year.1

Such an increase drains the time and financial
resources of the health care providers. Clinical
pathways have been introduced in North America,
Australia, and the UK, with the expectation of

Address correspondence and reprint requests to: Dr David P Gwynne Jones, Department of Orthopaedic Surgery, Dunedin School
of Medicine, Dunedin Hospital, Dunedin, New Zealand. E-mail: david.gwynne-jones@stonebow.otago.ac.nz

ABSTRACT

Purpose. To ascertain the effects of a clinical pathway
in our institution.
Methods. This retrospective and comparative study
was performed on all patients undergoing total knee
arthroplasty over a 5-year period. This period covered
the 30 months prior to the introduction of the
pathway (group 1), and the 30 months following its
introduction (group 2).
Results. There was a significant reduction in the
duration of hospital stay of group 2 patients (p<0.0001),
with 62.8% of these patients staying less than 8
postoperative days. There was a reduction in the
number of patients with thromboembolic com-
plications (p<0.05) and no increase in overall com-
plications or readmission rate. There was a trend to
increased use of rehabilitation services among group
2 patients.
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maintaining a high quality of care at a lower cost.
Clinical pathways are standardised protocols for the
management of patients with common conditions or
those undergoing common surgical procedures. They
are intended to cover all foreseeable aspects of care
by all members of the health care team managing the
involved patients. The objectives of implementing the
protocols include the standardisation of care and the
reduction of in-patient stay and cost without adverse
effect on patient outcomes. In the literature there is
evidence that the use of clinical pathways help
reduce the length of stay (LOS)2–9 and cost4,6,8,10

without undesirable outcomes.3,6,11 Most studies also
show that after the implementation of a pathway,

there is no significant change in postoperative
complication and readmission rate.3,4,7 We report
our experience with  a clinical pathway for TKA in a
New Zealand public hospital.

METHODS

In July 1997 we introduced a clinical pathway for
patients undergoing TKA. The pathway was
developed by a multidisciplinary team of health care
workers involved in the care of TKA patients. The team
comprised an orthopaedic surgeon, the clinical
care pathway coordinator, senior nursing staff, and

Figure 1 Day 2 total knee replacement clinical care pathway.
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Figure 2 Progress page of clinical care pathway.
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Figure 3 Discharge phase of clinical care pathway.
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physiotherapy and occupational therapy staff from
both in-patient and out-patient/preadmissions areas.
The pathway was a protocol that was translated into
the backbone of the patient’s medical chart. It
commenced at the preadmissions clinic with the
medical, anaesthetic, and physiotherapy assessment.
The nursing assessment included a pressure score and
falls risk score. The patient received an overview of
both the in-patient and out-patient programmes.
Medical, nursing, and physiotherapy tasks or goals
were set for each postadmission day (Fig. 1). The
medical chart, which was monitored daily, had points
that were signed off by the relevant professionals until
the day of discharge. Deviations from the expected
progress were also recorded. The pathway was initially
set for an 8-day postoperative LOS. An overview of
progress was recorded on the front of the pathway
chart (Fig. 2). Discharge criteria included active
knee flexion to 90Ο, ability to walk with aids on
stairs, independent showering, unaided transfers,
and dressing, etc. (Fig. 3)

A retrospective and comparative study was
performed on all patients undergoing primary TKA
over a 5-year period from 1 January 1995 to 31 De-
cember 1999 in Dunedin Hospital, Dunedin. During
the 30-month period prior to the introduction of the
pathway, 181 TKAs were performed. This group of
patients (group 1) became the control group in
this study. In the consecutive 30-month period follow-
ing its introduction, there were 261 TKAs performed.
This group of patients (group 2) underwent the
pathway. In both groups, we only studied cases of
elective primary TKAs. Acute, revisional, bilateral, and
unicompartmental procedures were excluded from
both groups. Procedures were performed by, or under

the direct supervision of, 6 consultant orthopaedic
surgeons.

All group 2 patients were assessed at the pre-
admissions clinic for suitability for introduction to the
pathway. Patients were not enrolled onto the pathway
if they had significant concomitant medical or mobility
problems that would affect a standard postoperative
stay and recovery. These problems included severe
multiple-joint involvement, severe cardiac or respira-
tory diseases, and potential intensive care or coronary
care admissions in the immediate postoperative
period. However, the patients excluded from
enrolment onto the clinical pathway were included for
data analysis in group 2 in order to prevent bias in the
study, and to allow comparison with similar patient
populations.

One group 1 patient and 2 group 2 patients died
postoperatively. The 2 groups were comparable with
respect to place of residence, age, sex, underlying
diagnosis and co-morbidities (Table 1).

Outcome examined included the LOS, admissions
on the day of surgery, complications, readmissions
within 90 days, and discharge destination. Patients’
daily performance and that at discharge were recorded
for group 2 as part of the pathway documentation.
During the period of the study, there was no change
in the type of implant, operating theatre protocol, or
physiotherapy technique used. Guidelines for referral
to rehabilitation included poor progression along the
pathway, general frailty, problems with activities of
daily living, and poor support at home. Data were
collected from the hospital’s electronic patient
administration database, the departmental audit
system, the clinical pathway system, and the patient
medical records.
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Demographic and clinical features*

* Data shown in No. (%) except otherwise stated
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Statistical analysis

Chi squared and Fisher’s exact tests were used to assess
the differences between the groups for discrete
variables. Student’s t test was used for continuous
variables. Any p value less than 0.05 was considered
statistically significant.

RESULTS

Within group 2, 241 (92%) patients were accepted onto
the pathway, of whom 209 (87%) patients completed
the pathway satisfactorily. LOS was found to be
significantly reduced for all patients in group 2
compared with those in group 1. The mean LOS was
reduced from 12.9 days in group 1 to 10.3 days in
group 2 (p<0.0001). The percentage of patients
discharged within 8 postoperative days rose from
23.8% in group 1 to 62.8% in group 2 (p<0.0001). The
rate of admission on the day of surgery increased
from 2.2% in group 1 to 4.2% in group 2, but such
difference was not statistically significant. There was
also an insignificant increase in the rate of utilisation
of the in-patient rehabilitation unit from 6.6% in
group 1 to 11.9% in group 2. Those patients who
required rehabilitation were transferred to the
rehabilitation unit. The mean LOS for rehabilitation
was 13.4 days in group 1, compared with 10.6 days in
group 2 (p<0.05). The difference of readmission rate
(12.2% for group 1 and 10.3% for group 2) between

the 2 groups was not statistically significant either. The
results are summarised in Table 2.

The overall rate of complications dropped from
32.6% in group 1 to 25.7% in group 2. In particular, the
number of patients requiring manipulation under
anaesthesia was reduced in group 2. There were also
significantly fewer patients complicated with deep
vein thrombosis or pulmonary embolism in group 2.
Conversely, there was an insignificant increase in the
rate of reported superficial wound infection from
5.5% in group 1 to 9.2% in group 2. There was neither
a corresponding difference in the rate of deep wound
or joint infection nor a significant increase in the rate
of revision procedures between both groups. The
results are summarised in Table 3.

Review of the prospectively gathered performance
data for the patients in group 2 showed that by
postoperative day 8, 89% of these patients attained 90Ο

of knee flexion (93% of whom were further capable of
mobilising independently and safely both on the flat
and on stairs).

DISCUSSION

A care pathway integrates the routine aspects of a pa-
tient’s care. Ideally it avoids delay in identifying poten-
tial problems and streamlines care accordingly. During
the study period we accepted 92% of the patients onto
the pathway. With increased experience we now find
it extremely rare to exclude a patient from the pathway.

. )181=n(1puorG . )162=n(2puorG eulavp

snoitacilpmoceromroenohtiwstneitaP
noitacilpmocfoepyT

deriuqercitehtseanarednunoitalupinaM
msilobmeyranomlup/sisobmorhtnievpeeD

noitcefnilaicifrepuS
noitcefnipeeD

erudecorpnoisiveR

95

01
7
01
0
1

)%6.23(

)%5.5(
)%9.3(
)%5.5(

)%0(
)%6.0(

76

6
2
42
1
3

)%7.52(

)%3.2(
)%8.0(
)%2.9(
)%4.0(
)%1.1(

311.0

470.0
50.0< 55
451.0
000.1
846.0

Table 3
Postoperative complications*

* Data shown in No. (%) except otherwise stated
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Length of stay, admission day, and use of rehabilitation service*
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There was a significant reduction in the LOS
for patients admitted onto our pathway. Our
reduction of 2.6 days was comparable to those of
2 days by Pearson et al.,7 1.5 days by Dowsey et al.,3

and 3.6 days by Fisher et al.4 Although Mabrey
et al.6 achieved a 6.2 days’ reduction, their patient
population had a mean age of 10 years less than that
of our study. In contrast to Pearson et al.,7 who
admitted 75.6% of their patients on the day of
surgery, our admission rate on the day of surgery was
very low in both groups (2.2% in group 1, and 4.2%
in group 2). Since 39% of our patients were from rural
abodes, further measures can be implemented to
increase the same-day admission rate, which helps
to reduce the LOS.

We propose that different care pathways for TKA
should have similar core components such as early
discharge planning and in-patient physiotherapy;
but we still have to be sensitive to institution-
specific requirements. Our pathway emphasises early
discharge planning, patient education, and early
mobilisation with out-patient physiotherapy. We did
not increase staff numbers or add services. Pearson et
al.7 set their LOS at 8 days, transferring patients
from the acute ward to a convalescent ward on day 4.
They also developed a structured approach to home
physiotherapy. Mabrey et al.6 set a 5-day stay with
different discharge criteria, such as 65Ο active knee
flexion and the ability to walk 50 feet with aids
(stair climbing was not mentioned). In-patient
rehabilitation was required for 20% of those patients
and home physiotherapy for a further 17%. Dowsey
et al.3 routinely used community nurses for 3 weeks
following discharge.

We found an insignificant increase in the rate of
transfer to an in-patient rehabilitation facility in the
pathway group. This did not account for the overall
reduction in the length of patient stay. We believe that
the increased and earlier utilisation of rehabilitation
services is largely a result of the clinical pathway. This
clinical pathway helps to identify those patients who

will benefit from rehabilitation earlier, prompting
timely referral.

While there may be concerns about the potential
for adverse outcomes with early discharge of patients,
our study shows that such concerns are not verified
by empirical data. By day 8 of the pathway, 89% of the
enrolled patients had over 90Ο of knee flexion, and 93%
of whom were mobilising satisfactorily. These patients
thus met the historical criteria for discharge, which
were also applied to the patients in group 1. In
addition, we found no increase in either postoperative
complications or readmissions after the pathway
implementation, which is consistent with other
studies.3,6,7 Furthermore, readmissions and most
complication types (especially thromboembolic
phenomenon) showed a downward trend.

There are inherent weaknesses in this retrospective
study. It is difficult to confidently conclude that the
improvements were mainly attributed to the intro-
duction of the pathway. However, since the selected
patients were from the same institution and were
well matched with respect to age, American Society
of Anesthesiologists score, sex, and diagnosis, it is
highly probable that the use of a pathway was a major
factor influencing the changes. Our tentative con-
clusion is also supported by the fact that there were
no major changes in indications, staff, surgical
technique or implants during the study period.

The pathway is also a useful audit tool. By analysing
the variations recorded, we were able to identify poten-
tial complications such as wound oozing caused by the ad-
ministration of low-molecular-weight heparin, and urin-
ary retention following spinal anaesthesia. This early
awareness can help us modify our practice accordingly.

CONCLUSION

This study adds to the growing evidence that the use
of a clinical pathway can be an aid to streamline the
care of patients with a consequent reduction in the
LOS without detrimental effect.
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