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Introduction

Total joint arthroplasty has become established as a very
successful method of treating end-stage arthritis of the hip
and knee with excellent long-term outcomes.1,2 With an
ageing population, there is an increased demand for services
relating to joint arthroplasty. Individual patient’s demands
and expectations are also increasing, with patients desiring a

quicker return to normal functioning with minimal
discomfort after their joint replacement surgery. 

In today’s climate of limited resources and global financial
strain we need to investigate ways of containing cost while
enabling and maintaining safe effective treatment with
optimised results. Any alteration to the surgical
management of hip and knee arthroplasty should never
compromise patient safety and outcomes. 

Abstract

Introduction: A rapid recovery protocol for hip and knee replacement surgery is a multidisciplinary, standardised
pathway to meet the increasing demands for surgery and enhancement of recovery. This is the idea behind the
recent global push by funders for cost effective, elective primary hip and knee arthroplasty. We report on a pilot
study to assess the implementation and feasibility of a standardised care pathway in a South African private
hospital setting.

Materials and methods: Eligible patients presenting for primary hip or knee arthroplasty were enrolled in a rapid
recovery programme. The protocol that was implemented was based on current literature and international best
practices. It involved members of a multidisciplinary team and the standardisation of the treatment of patients
undergoing elective hip and knee arthroplasty.

Results: Forty-six patients were enrolled in the pilot study and 43 patients were successfully discharged by the
third post-operative day. There were no major complications and high patient satisfaction was recorded.

Conclusion: This pilot study successfully implemented a multidisciplinary and standardised treatment protocol
for hip and knee arthroplasty in a South African setting. The rapid recovery protocol proved to be safe and
effective for the management of hip and knee replacements.

Key words: rapid recovery arthroplasty, short stay protocol, enhanced recovery after surgery (ERAS)

http://dx.doi.org/10.17159/2309-8309/2017/v16n2a8



SA Orthopaedic Journal  Winter 2017 | Vol 16 • No 2 Page 59

Within the analysis of the joint replacement care
pathway, there are aspects of the pathway that can be
optimised and standardised to reduce cost. The cost of the
prosthesis and that of the surgical and anaesthetic clinical
services are relatively fixed; however, effective ways to
reduce the cost of the joint replacement surgery may be:
•   Patient pre-operative education to set expectations

regarding length of hospital stay and early mobili-
sation

•   Pre-operative anaesthetic assessment to identify and
mitigate potential risk that may lead to adverse patient
outcomes

•   Pre-operative optimisation of the patient’s medical
conditions and comorbidities.

•   Standardisation of implant selection to ensure volume-
based discounts

•   Standardisation of the care pathway to ensure optimal
use of theatre time and drug administration

•   Limitation of high care admission where unnecessary
•   Early mobilisation to reduce overall duration of

hospital stay and post-operative complications.

This is the essence of the rapid recovery protocol. The first
description of a standardised care pathway was used in
colorectal surgery and has successfully been applied to
other areas of general surgery.3 Specifically, the protocol
has found a niche in elective orthopaedic surgery.
Orthopaedic-specific standardised pathways were first
developed and rolled out in high-volume specialised
orthopaedic centres in the United Kingdom and have
subsequently been utilised in smaller units. The use of
orthopaedic-specific rapid recovery protocols has resulted
in improved patient satisfaction and reduced morbidity
and cost.4

Our aim was to assess the feasibility of the implemen-
tation and utilisation of an orthopaedic-specific
standardised care pathway in a South African private
hospital setting. We conducted a pilot study to assess the
safety and efficacy of using the pathway in our practice. 

Materials and methods

A pilot study was conducted at a dedicated private
orthopaedic hospital and a senior author performed all the
surgeries. Informed consent to participate in the pilot
study was obtained from all patients. 

We report an audit of our series of patients.

Exclusion criteria were:
1.    American Society of Anesthesiology (ASA) score of

greater than 3, or poorly controlled medical conditions
2.    Patients with morbid obesity with a body mass index

(BMI) greater than 40
3.    Any patients identified to require intensive or high

care admission post-surgery
4.    Patients with cognitive impairment
5.    Patients with poor home circumstances or support

The standardised care pathway described was developed by
the senior authors and is based on experience, current liter-
ature and international best practices. It was developed for
the South African context in consultation with a multidisci-
plinary team that included anaesthetic, physiotherapy and
nursing staff. 

This multidisciplinary approach is centred on patient
education, and in developing a positive perception that the
post-operative processes will run smoothly and result in an
early discharge from hospital.5

The protocol involves specific standardised interventions
for each patient from the enrolment date to discharge and
the final independent telephonic consultation rating the
patient experience. These interventions started with various
appointments in the pre-operative phase. The surgeon,
anaesthetist, practice nurse and physiotherapist assessed the
patients prior to surgery. The principal goal was pre-
operative patient optimisation to ensure early mobilisation
post-procedure with early discharge.

The surgical episode was standardised as far as possible in
terms of prosthesis company choice, intra-operative care,
and post-operative regimens. All patients returned to a
standard orthopaedic ward. Patients were operated on in
groups and grouped together in 2- and 4-bed wards with a
senior nursing sister assigned to the ward to provide post-
operative care.

The key to the process was constant reinforcement of the
standardised care pathway.

Rapid recovery protocol

Pre-operative phase

The process begins at the first consultation when the
decision has been made for joint replacement surgery
and extends beyond hospital discharge. The surgeon
introduces the concept of rapid recovery pre-opera-
tively while the anaesthetist and physiotherapist
continue to affirm the concept. 

The anaesthetist assesses the patient’s medical
fitness for the procedure two to four weeks pre-opera-
tively to: 1. ensure that medical conditions and comor-
bidities are optimised for the surgery; 2. identify and
mitigate anaesthetic and medical risk; and 3. obtain
full informed consent for the anaesthetic.

The physiotherapy team assesses the patient, and
weekly sessions of pre-habilitation over a four-week
period is undertaken. These visits educate and
reinforce the concepts of rapid mobilisation and
enhanced post-operative recovery. The patients are
fitted with crutches, given exercises and taught
stretching techniques pre-operatively. Written educa-
tional material is provided to the patients regarding
the procedure and the recovery process.6 Where
possible the physiotherapy sessions are conducted in
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small groups with patients who will have their
surgery scheduled on the same day. This allows for a
shared patient experience and camaraderie.
Importantly, the patient’s home and support circum-
stances are assessed to ensure early and safe
discharge post-surgery. The practice nurse makes
contact with the patient and will become the patient’s
main contact point for any support that the patient
may need post-operatively.

Peri-operative care

All patients are admitted on the morning of surgery.
They are encouraged to maintain oral hydration up
to 2 hours pre-operatively. All receive a pre-
medication of 1 g paracetamol, 10–20 mg
temazepam and 300 mg gabapentin.7-11

Ideally a regional spinal anaesthetic with sedation
is administered. A prophylactic dose of antibiotics is
administered within 30 minutes of skin incision and
an antiemetic is administered to decrease post-
operative nausea.12 Meticulous cautery of any
bleeding points and intravenous tranexamic acid is
used to decrease blood loss.13-15 Surgical drains and
the use of urinary catheters are avoided. Limited
intravenous fluids are given intra-operatively, suffi-
cient only to replace blood and fluid losses.
Meticulous haemostasis is maintained throughout
surgery so as to limit blood loss. 

A large volume of local anaesthetic, bupivacaine
0.125% with adrenalin, is administered into the joint
by the surgeon. This is to decrease blood loss and to
reduce post-operative pain.16 Three volumes of 
50 ml are used during the surgery. The first volume
is used just after the skin incision and is injected
subcutaneously. The second volume is used at the
time of prosthesis implantation; in total hip replace-
ments this is injected into the capsule and
surrounding structures and in total knee replace-
ments this is injected through the posterior capsule
either side of the neurovascular bundle. The final
volume is used immediately prior to deep layer
closure and is injected into the soft tissues specifi-
cally targeting the incised muscle surfaces. Before
leaving theatre, all patients who are able to receive a
non-steroidal anti-inflammatory agent, receive a
suppository to aid post-operative pain control.

Once back in the ward intravenous fluids are
stopped; patients are encouraged to start oral
hydration. As soon as normal muscle tone has
returned, the patient is seen by physiotherapy and
mobilised.17 This usually is possible six hours after
the spinal anaesthetic was performed. DVT prophy-
laxis is provided; Clexane 40 mg subcut daily from
day 1 and then discharged on Xarelto 10 mg daily
for three weeks.

Nursing staff are actively involved in the post-
operative care with routine observations and hydration
as well as the regular administration of oral non-opiate
analgesia. Patients are routinely given 300 mg
gabapentin twice daily (two days), 1 g paracetamol four
times a day, 400 mg ibuprofen three times a day. In
addition, 10 mg of oxycodone 12 hourly (three doses) is
available to patients identified in the pre-operative
period to have high analgesic requirements. Rescue
analgesia in opiate form is prescribed but rarely
required. Once mobilised, patients are encouraged to
dress in comfortable clothing and to self-care as much
as possible. 

Patients are mobilised as often as possible, ideally at
least two to three times a day with the physiotherapist
until discharge. The decision as to the timing of
discharge is dependent on the multi-disciplinary team
being satisfied with all aspects of the patient’s recovery,
but is planned for the third post-operative day.

The primary outcome measured in the pilot was length of
hospital stay. Secondary outcomes evaluated included the
need for readmission; the use of inpatient opiate analgesia
for breakthrough pain; wound or dressing complications
requiring intervention after discharge; and the need for post-
operative urinary catheterisation. 

Lastly, all patients were contacted telephonically at three
months following surgery by an independent investigator.
Patient satisfaction and willingness to undergo the same
standardised care pathway again were assessed. Western
Ontario and McMaster Universities Osteoarthritis Index
(WOMAC18) scores were also measured at 3 months post-
operatively by a physiotherapist and were compared to
scores obtained during the pre-operative physiotherapy
assessment.

Results

Forty-six patients undergoing hip and knee joint
replacement surgery were enrolled. Twelve males and 
33 females were included. The mean age was 60.4 years
(range 25–89). Thirty-two underwent total hip replacements
and 14 had total knee replacements.

Forty-three of 46 (93%) patients were discharged by the
third post-operative day. The average length of hospital stay
was 2.8 days with a range of 2 to 4 days. This is well below
the National Joint Registry of England and Wales average of
6.3 days.2 Factors preventing discharge within 3 days (target)
were post-operative pain and orthostatic hypotension.

Three elderly female patients required catheterisation
for urinary incontinence on the first night following
surgery. Eight patients required additional IMI opiate
analgesia during their inpatient stay. Seven patients
required an additional change of dressing at home within
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the first post-surgical week. One total knee replacement
required a manipulation at six weeks for poor range of
motion. No major complications, including DVT or PE were
recorded within 90 days of surgery. There were no other
readmissions or re-operations. 

All patients reported that they were extremely satisfied
with the surgical result at three months; however, one
patient said that they would prefer not to undergo a ‘rapid
recovery process’ again, as they felt hurried and stressed by
the early discharge.

The mean pre-operative WOMAC score was 35, compared
to a mean score of 85 at three months post-procedure.

Discussion

Our experience suggests that a rapid recovery protocol
with an enhanced discharge pathway is safe, feasible and
acceptable in a South African private hospital setting. This
protocol requires multidisciplinary team contributions
and active involvement by the patients. The findings
demonstrate that one can reduce the length of hospital
stay and that high care admissions are not routinely
required post joint replacement surgery. Previously our
average length of stay was 5.5 days with one day in high
care. This has resulted in an immediate cost saving of 
R10 000. We have subsequently implemented aspects of
this protocol for suitable total arthroplasty patients and
are hoping to extend this practice to a parallel service in a
state hospital.

Patient pre-operative assessments, optimisation and
education, in conjunction with protocol-driven peri-
operative care and safe early mobilisation has resulted in
decreased length of hospital stay and no post-operative
high care. This has financial ramifications for both public
and private institutions as well as health care funders and
government. There are also other potential health benefits
that have not been explored in detail in this pilot study.
The risk of deep vein thrombosis could be reduced as a
result of the rapid mobilisation process. Shorter hospital
stays may also result in fewer hospital-acquired infections.
The usage of tranexamic acid with meticulous cautery, and
minimising the usage of site drains and urine catheteri-
sation, reduces the risk of potential prosthesis-related
infection and catheter-related urinary tract infections.

The WOMAC score improvements seen in our study
population are comparable to those in the published liter-
ature.19

An additional benefit has been the improved inter-disci-
plinary communications as a result of our close working
together in the care of our patients. We have noticed
improved staff morale when dealing with the rapid
recovery patients as all team members feel they have an
important role to play in the recovery of these patients.

The primary aim of assessing the implementation, feasi-
bility and acceptability of a standardised enhanced
discharge pathway in the specific setting of the South
African private sector has been achieved by this pilot

study. Considerable additional information regarding
length of hospital stay, level of care and analgesia required
has been gathered. This study is an internal pilot study
and it may form part of a larger study assessing the
outcomes of implementing a standardised pathway in the
wider South Africa context. It is purely descriptive and the
weakness of this study is the lack of comparative controls.
A longer-term prospective randomised trial comparing a
rapid recovery group with a traditional care cohort would
be an ideal study design; we hope to publish a larger series
in future. 

In conclusion, a standardised enhanced discharge
pathway with a rapid mobilisation protocol in a South
African private hospital setting is a safe and effective way
of managing total joint arthroplasty patients without
compromising surgical care or rehabilitation.
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