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A Clinical Pathway to Accelerate Recovery After
Colonic Resection
Linda Basse, MD, Dorthe Hjort Jakobsen, RN, Per Billesbølle, MD, Mads Werner, MD, PhD, and Henrik Kehlet, MD, PhD

From the Department of Surgical Gastroenterology and Anesthesiology, Hvidovre University Hospital, Denmark

Objective
To investigate the feasibility of a 48-hour postoperative stay
program after colonic resection.

Summary Background Data
Postoperative hospital stay after colonic resection is usually 6
to 12 days, with a complication rate of 10% to 20%. Limiting
factors for early recovery include stress-induced organ dys-
function, paralytic ileus, pain, and fatigue. It has been hypoth-
esized that an accelerated multimodal rehabilitation program
with optimal pain relief, stress reduction with regional anes-
thesia, early enteral nutrition, and early mobilization may en-
hance recovery and reduce the complication rate.

Methods
Sixty consecutive patients undergoing elective colonic resec-
tion were prospectively studied using a well-defined postoper-
ative care program including continuous thoracic epidural an-
algesia and enforced early mobilization and enteral nutrition,
and a planned 48-hour postoperative hospital stay. Postoper-
ative follow-up was scheduled at 8 and 30 days.

Results
Median age was 74 years, with 20 patients in ASA group III-
IV. Normal gastrointestinal function (defecation) occurred
within 48 hours in 57 patients, and the median hospital stay
was 2 days, with 32 patients staying 2 days after surgery.
There were no cardiopulmonary complications. The readmis-
sion rate was 15%, including two patients with anastomotic
dehiscence (one treated conservatively, one with colostomy);
other readmissions required only short-term observation.

Conclusion
A multimodal rehabilitation program may significantly reduce
the postoperative hospital stay in high-risk patients undergo-
ing colonic resection. Such a program may also reduce post-
operative ileus and cardiopulmonary complications. These
results may have important implications for the care of pa-
tients after colonic surgery and in the future assessment of
open versus laparoscopic colonic resection.

The postoperative hospital stay after colonic resection is
usually 6 to 12 days,1–6 with a complication rate of 10% to
20%, because many patients are elderly and at high risk.
The recent introduction of multimodal postoperative reha-
bilitation regimens including epidural analgesia, early en-
teral nutrition, and early mobilization and revision of the
surgical care program have reduced the hospital stay to
approximately 5 days.7–9 The introduction of laparoscopic-
assisted colonic surgery has also reduced the hospital stay to

approximately 4 to 6 days.6,10,11 However, in studies on the
effect of laparoscopic-assisted colonic resection, there has
rarely been a focus on revising perioperative care programs
and on including optimal analgesia, early mobilization, and
early enteral nutrition. A combination of laparoscopic-as-
sisted colonic resection in high-risk patients with epidural
analgesia, early enteral nutrition, and early mobilization
resulted in a postoperative hospital stay of 2 to 3 days.12
The potential for further improvement of the postopera-

tive course, the length of hospital stay, and the complication
rate after open colonic resection has not been evaluated,
except for our preliminary findings in 16 patients undergo-
ing sigmoidectomy, where early recovery and a median
hospital stay of 2 days were achieved.13 After these initial
and hypothesis-generating findings, an accelerated multi-
modal care program was introduced as a routine in our
department of surgical gastroenterology from January 1,
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The use of enhanced recovery after surgery (ERAS) principles
in Scottish orthopaedic units—an implementation and follow-up
at 1 year, 2010–2011: a report from the Musculoskeletal Audit,
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Abstract
Objective To establish whether a nationally guided pro-

gramme can lead to more widespread implementation of

enhanced recovery after surgery (ERAS), a well-estab-
lished optimised care pathway for lower limb arthroplasty.

Design In 2010, National Services Scotland’s Musculo-

skeletal Audit was asked to perform a ‘snapshot’ audit of
the current peri-operative management of patients under-

going total hip and knee arthroplasty in all 22 Scottish

orthopaedic units with an identical follow-up audit in 2011
after input and support from the national steering group.

Population Audit 1 and audit 2 involved 1,345 and 1,278

patients, respectively.
Results The number of Scottish units that developed an

ERAS programme increased from 8 (36 %) to 15 (68 %).

Units that included more ERAS patients had earlier
mobilisation rates (146/474, 36 % ERAS patients mobi-

lised same day vs. 34/873, 4 % non-ERAS; n = 22 units,

r = 0.55, p = 0.008) and shorter post-operative length of
stay (median 4 days vs. ERAS, 5 days non-ERAS, n = 22

units, r = -0.64, p = 0.001). ERAS knee arthroplasty

patients had lower blood transfusion rates (5/205, 2 % vs.
51/399, 13 %, n = 22 units, r = -0.62, p = 0.002). Units

that restricted the use of IV fluids post-operatively had

higher early mobilisation rates (n = 22 units, r = 0.48,
p = 0.03) and shorter post-operative length of stay (n = 22

units, r = -0.56, p = 0.007). Reduced use of patient-

controlled analgesia was also associated with earlier
mobilisation (n = 22 units, r = 0.49, p = 0.02) and

shorter length of stay (n = 22 units, r = -0.39, p = 0.07).

Urinary catheterisation rates also dropped from 468/1,345
(35 %) in 2010 to 337/1,278 (26 %) in 2011 (n = 22 units,

z = 2.19, p = 0.03).

Conclusion A clinically guided and nationally supported
process has proven highly successful in achieving a further

uptake of enhanced recovery principles after lower limb
arthroplasty in Scotland, which has resulted in clinical

benefits to patients and reduced length of hospital stay.

Keywords Enhanced recovery ! Total hip arthroplasty !
Total knee arthroplasty

Introduction

Lower limb arthroplasty surgery is associated with an

improved quality of life [1, 2]. Enhanced recovery after
surgery (ERAS) has become a well-established programme

of care for lower limb arthroplasty. Pioneered in Copen-

hagen, Denmark since 2004 [3], ERAS has been shown to
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The concepts of Enhanced Recovery Programmes (ERP) are to reduce peri-operative morbidity whilst
accelerating patient's rehabilitation resulting in a shortened hospital stay following primary joint
arthroplasty. These programmes should include all patients undergoing surgery and should not be selective.
We report a consecutive series of 1081 primary total knee arthroplasties undergoing an enhanced recovery
programmewith a one year follow up period. A comparative cohort of 735 patients from immediately prior to
the enhanced recovery programme implementation was also reviewed. The median day of discharge home
was reduced from post-operative day six to day four (pb0.001) for the ERP group. Post-operative urinary
catheterisation (35% vs. 6.9%) and blood transfusion (3.7% vs. 0.6%) rates were significantly reduced
(pb0.001). Within the ERP groupmedian pain scores (0= no pain, 10=maximal pain) onmobilisation were
three throughout hospital stay with 95% of patients ambulating within 24 h. No statistical difference was
found in post-operative thrombolytic events (p=0.35 and 0.5), infection (p=0.86), mortality rates (p=0.8)
and Oxford Knee Scores (p=0.99) at follow up.
This multidisciplinary approach provided satisfactory post-operative analgesia allowing early safe ambulation
and expedited discharge to home with no detriment to continuing rehabilitation, infection or complication
rates at one year.

© 2011 Elsevier B.V. All rights reserved.

1. Introduction

The concept of enhanced recovery programmes (ERP) have evolved
in recent years as multidisciplinary programmes that aim to accelerate
patient rehabilitation and reduce peri-operative morbidity thereby
safely reducing hospital length of stay [1]. This is achieved through the
reorganisationof the existing infrastructureof a hospital service,making
better useoffinite resources resulting in direct patient benefits [2].These
benefits and the economic impact of ERPs have been previously
demonstrated in lower limb arthroplasty [3,4].

An ERP for lower limb arthroplasty follows the patient from the
out-patient pre-operative assessment, through admission, until
discharge. The process starts with patient education [5] involving
input from all relevant multidisciplinary disciplines. This informs
patients' about their planned pathway of care, helps to relieve
pre-operative anxiety [6] and positively empowers the patients to
become anactive participant in their care [7]. Anothermajor component
of this multidisciplinary approach is the provision of peri-operative
analgesia. In Total Knee Arthroplasty (TKA) post-operative pain can be
severe, especially for the first few hours [8–10]. Severe pain may be

associated with extension of the rehabilitation process, thereby
increasing the staff workload for any given patient [8,9,11]. Maximising
peri-operative analgesia allows faster rehabilitation, reduced length of
hospital stay and concurrent high satisfaction levels [12,13].Multimodal
analgesic regimes aim to maximise pain management whilst minimis-
ing the related side effects of the analgesics used, especially excessive
use of opioids, which can hinder recovery [14,15]. For TKA patients,
optimalmultimodal analgesia has been achievedwith the use of lumbar
epidural anaesthesia (LEA) and peripheral nerve blocks (PNB)
[10,15,16]. Although the analgesia obtained may be excellent, both
can be associated with excessive motor blockade which may in fact
hinder rather than enhance recovery [14,15,17].

Intra-articular analgesia has been increasingly reported as an
effective means of analgesia within an ERP for arthroplasty patients
[18–26]. By providing a better balance between the ability to mobilise
and effective pain relief with either LEA or PNB [19,22], patients are
able to walk on the day of surgery, thereby accelerating rehabilitation
and allowing early hospital discharge. A reduction in peri-operative
morbidity has also been found [21,24,25].

In 2008 we introduced an ERP into our clinical practice within our
elective centre for joint arthroplasty. Based on the literature
[4,18,22–26] we expected this programme to reduce length of stay
and allow early mobilisation with satisfactory analgesia without
increasing post-operative complications or affecting continuing

The Knee 19 (2012) 525–529
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Abstract
Background Fast track rehabilitation after primary total
hip (THR) and total knee replacement (TKR) is gaining
popularity. We performed a prospective clinical trial to
identify predictive factors for successful fast track rehabili-
tation.
Methods Between June 2005 and January 2006, 52 THR
and 48 TKR were performed on consecutive patients oV the
local waiting list with no pre-selection or exclusion criteria.
Patients underwent a fast track rehabilitation programme
within a group-dynamic set-up aiming for discharge day 3
to 5 postoperatively. Demographic, clinical and social fac-
tors were analysed.
Results Eighty-four percent (n = 44) of THR patients and
73% (n = 35) following TKR achieved the target discharge.
Average discharge after THR was 5.4 and 5.5 days after
TKR. Delayed discharge was mostly related to medical,
social and organisational reasons. Age, 3 m-get-up-and-go-
test (3 m-TGUGT), home situation and preoperative walk-
ing distance were the main predictors for the early dis-
charge after THR; age, diagnosis, ASA class and
preoperative pain medication were inXuential for TKR.
Perioperative complication rates were within or below the
national average.

Conclusion Successful fast track rehabilitation is possible
without pre-selection and does not seem to compromise
clinical safety. However, a good social and physiotherapy
community set-up should be available. The identiWed pre-
dictive factors could be helpful to identify candidates for
fast track rehabilitation.

Keywords Total knee arthroplasty · 
Total hip arthroplasty · Rehabilitation · Fast track · 
Early discharge

Introduction

Pressure on health economics, reduction in hospital beds and
patient expectations have been an important motivators to try
and reduce the length of stay after primary total hip (THR)
and total knee replacement (TKR). The number of operations
worldwide is increasing annually whilst the length of stay in
the hospital is decreasing constantly. In 1974 Coventry
reported protocols for managment of hip arthroplasties with
discharge on day 21 for the Mayo Clinic [1]. In 1990 an aver-
age length of stay of 9–10 days was reported for the US [2].
In the UK, recent reports showed that the average length of
stay following THR has further decreased from 11 days in
1999 to 8 days in 2002 [3]. Most recent data from the Scot-
tish arthroplasty register showed an average stay of 8.0 days
for THR and 7.6 days for TKR in 2007 with shorter length of
stay in dense populations like Lothian [4].

With the introduction of “minimal-invasive” techniques
shorter rehabilitation [5] and even the possibility of outpatient
surgery[6, 7] have been advocated. For these programmes
commonly younger and Wtter patients are pre-selected, but
limited data is available on the factors which actually make a
patient eligible for such a treatment regime [8–10].
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Cost-Effectiveness of Accelerated Perioperative
Care and Rehabilitation After Total Hip

and Knee Arthroplasty
By Kristian Larsen, MPH, PhD, Torben B. Hansen, PhD, Per B. Thomsen, MD, Terkel Christiansen, MSc(oecon),

and Kjeld Søballe, DMSc

Investigation performed at Regional Hospital Holstebro, Holstebro, Denmark

Background: Accelerated perioperative rehabilitation protocols following total hip and knee arthroplasties are currently
being implemented worldwide, but the cost-effectiveness of these protocols from a societal perspective is not known. We
compared the cost-effectiveness of an accelerated perioperative care and rehabilitation protocol with that of a more
standard protocol for patients treated with total hip and knee arthroplasty.

Methods: A cost-effectiveness study was undertaken as a study piggybacked on a randomized clinical trial comparing
early outcomes of an accelerated and intensive postoperative rehabilitation regimen with those of a more standard
rehabilitation protocol. We assessed eighty-seven patients (forty-two who received the standard protocol and forty-five who
received the accelerated protocol) for a total of twelvemonths. Costs from the time of the patient’s visit immediately before
the operation to one year postoperatively were calculated with use of activity-based costing analysis. Postoperative quality-
adjusted life-years (QALYs) were calculated from validated patient diaries and questionnaires at fifteen time points. The
primary objectivewas to determinewhether one interventionwasdominant over the other during a twelve-monthperiod or, if
neither was dominant, to determine the incremental cost-effectiveness ratio.

Results: The result of the randomized clinical trial showed the accelerated intervention to be effective, with a reduction in
the length of the hospital stay and a gain in health-related quality of life at the three-month follow-up time point. The cost-
effectiveness study showed the accelerated protocol to be significantly less expensive than the standard protocol (p =
0.036), with an average reduction in cost of 18,880 Danish kroner (95% confidence interval, 1899 to 38,152)
(approximately US $4000). Patients treated with the accelerated protocol following hip arthroplasty had an additional
average gain of 0.08 QALY (95% confidence interval, 0.02 to 0.15) compared with the patients who received the standard
protocol (p = 0.006); this led to a 98% dominance of the accelerated protocol over the standard protocol. No significant or
clinically relevant difference in the numbers of QALYs associated with the two protocols was observed for the patients
treated with knee arthroplasty.

Conclusions: An accelerated perioperative care and rehabilitation protocol can be both cost-saving and clinically more
effective after total hip arthroplasty, whereas it can be cost-saving with no observed significant difference in effect, from a
societal perspective, after knee arthroplasty.

Level of Evidence: Economic and decision analysis Level I. See Instructions to Authors for a complete description of
levels of evidence.

In Denmark, 12,000 total hip and knee arthroplasties are
performed each year1. The total hospital costs for those
procedures were approximately 700 million Danish kroner

(DKK) (110 million U.S. dollars) in 20052. New protocols
designed to optimize perioperative care and rehabilitation have
been given several different names, such as ‘‘accelerated in-

Disclosure: The authors did not receive any outside funding or grants in support of their research for or preparation of this work. Neither they nor a
member of their immediate families received payments or other benefits or a commitment or agreement to provide such benefits from a commercial
entity. No commercial entity paid or directed, or agreed to pay or direct, any benefits to any research fund, foundation, division, center, clinical practice,
or other charitable or nonprofit organization with which the authors, or a member of their immediate families, are affiliated or associated.
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ORTHOPAEDIC OUTCOME ASSESSMENT

What determines length of stay after total hip and knee
arthroplasty? A nationwide study in Denmark

Henrik Husted Æ Hans Christian Hansen Æ
Gitte Holm Æ Charlotte Bach-Dal Æ Kirsten Rud Æ
Kristoffer Lande Andersen Æ Henrik Kehlet
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! Springer-Verlag 2009

Abstract
Introduction The goal of this study was (1) to identify

logistical and clinical areas of importance for length of stay

(LOS) by identifying departments with short and long LOS
and to evaluate their set-up; and (2) to evaluate patient

satisfaction in relation to LOS.

Materials and methods Based on the National Register
on Patients in 2004 on LOS following total hip and knee

arthroplasty (THA and TKA), departments with short

and long LOS were identified. The three departments
with the shortest and the three departments with the

longest postoperative hospital stay were chosen for

evaluation. The logistic setup and the clinical treatment/
pathway were examined with on-location focus inter-

views to identify logistic and clinical factors acting as

improvement or barriers for early rehabilitation and
subsequent discharge. Also, the patients from these

departments answered a questionnaire regarding satis-

faction with components of their stay, co-morbidity, sex
and age.

Results Mean LOS was 7.4 and 8.0 days after THA and

TKA, respectively staying from 4.5 to 12 days. Depart-
ments with short hospital stay were characterised by both

logistical (homogenous entities, regular staff, high conti-

nuity, using more time on and up to date information
including expectations on a short stay, functional dis-

charge criteria) and clinical features (multimodal opioid-

sparing analgesia, early mobilisation and discharge when
criteria were met) facilitating quick rehabilitation and

discharge. Patient demographics from departments with

the shortest stay were similar co-morbidities than patients
from departments with longer stays, but were either as

satisfied—or more satisfied—with all parts of their stay.
There was no difference in staffing (nurses/physiothera-

pists) between the two types of departments.

Conclusion Nationwide implementation of fast-track
THA and TKA would result in a significant decrease in the

needed number of hospital beds with similar or better

outcome for the patients. Implementation of updated
logistical and clinical features is expected to increase

rehabilitation and reduce LOS with similar or improved

patient satisfaction. These results support the implemen-
tation of fast-track total hip- and knee arthroplasty.

Keywords Total knee arthroplasty ! Total hip
arthroplasty ! Accelerated tracks ! Logistical ! Clinical !
LOS ! Length of stay

This study is part of a larger nationwide survey initiated by CEMTV,
National Board of Health (http://www.SST.dk) and is based on three
studies published in Ugeskrift Laeger 2006.
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Abstract
Background: A meta-analysis was performed to evaluate the use of clinical pathways for hip and knee joint
replacements when compared with standard medical care. The impact of clinical pathways was evaluated assessing
the major outcomes of in-hospital hip and knee joint replacement processes: postoperative complications,
number of patients discharged at home, length of in-hospital stay and direct costs.

Methods: Medline, Cinahl, Embase and the Cochrane Central Register of Controlled Trials were searched. The
search was performed from 1975 to 2007. Each study was assessed independently by two reviewers. The
assessment of methodological quality of the included studies was based on the Jadad methodological approach
and on the New Castle Ottawa Scale. Data analysis abided by the guidelines set out by The Cochrane
Collaboration regarding statistical methods. Meta-analyses were performed using RevMan software, version 4.2.

Results: Twenty-two studies met the study inclusion criteria and were included in the meta-analysis for a total
sample of 6,316 patients. The aggregate overall results showed significantly fewer patients suffering postoperative
complications in the clinical pathways group when compared with the standard care group. A shorter length of
stay in the clinical pathway group was also observed and lower costs during hospital stay were associated with
the use of the clinical pathways. No significant differences were found in the rates of discharge to home.

Conclusion: The results of this meta-analysis show that clinical pathways can significantly improve the quality of
care even if it is not possible to conclude that the implementation of clinical pathways is a cost-effective process,
because none of the included studies analysed the cost of the development and implementation of the pathways.
Based on the results we assume that pathways have impact on the organisation of care if the care process is
structured in a standardised way, teams critically analyse the actual organisation of the process and the
multidisciplinary team is highly involved in the re-organisation. Further studies should focus on the evaluation of
pathways as complex interventions to help to understand which mechanisms within the clinical pathways can
really improve the quality of care. With the need for knee and hip joint replacement on the rise, the use of clinical
pathways might contribute to better quality of care and cost-effectiveness.
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A study of 4,500 consecutive primary hip and knee replacements

Ajay Malviya, Kate Martin, Ian Harper, Scott D Muller, Kevin P Emmerson, Paul F Partington,   
and Mike R Reed

Northumbria Healthcare NHS Foundation Trust, Tyne and Wear, UK
Correspondence: amalviya@nhs.net  
Submitted 10-06-17. Accepted 11-03-22

Open Access - This article is distributed under the terms of the Creative Commons Attribution Noncommercial License which permits any noncommercial use, 
distribution, and reproduction in any medium, provided the source is credited.
DOI 10.3109/17453674.2011.618911

Background and purpose   Multimodal techniques can aid early 
rehabilitation and discharge of patients following primary joint 
replacement. We hypothesized that this not only reduces the eco-
nomic burden of joint replacement by reducing length of stay, but 
also helps in reduction of early complications.

Patients and methods We evaluated 4,500 consecutive unselected 
total hip replacements and total knee replacements regarding 
length of hospital stay, mortality, and perioperative complica-
tions. The first 3,000 underwent a traditional protocol while the 
other 1,500 underwent an enhanced recovery protocol involving 
behavioral, pharmacological, and procedural modifications.

Results There was a reduction in 30-day death rate (0.5% to 
0.1%, p = 0.02) and 90-day death rate (0.8% to 0.2%, p = 0.01). 
The median length of stay decreased from 6 days to 3 days (p < 
0.001), resulting in a saving of 5,418 bed days. Requirement for 
blood transfusion was reduced (23% to 9.8%, p < 0.001). There 
was a trend of a reduced rate of 30-day myocardial infarction 
(0.8% to 0.5%. p = 0 .2) and stroke (0.5% to 0.2%, p = 0.2). The 
60-day deep vein thrombosis figures (0.8% to 0.6%, p = 0.5) and 
pulmonary embolism figures (1.2% to 1.1%, p = 0.9) were similar. 
Re-admission rate remained unchanged during the period of the 
study (4.7% to 4.8%, p = 0.8).

Interpretation This large observational study of unselected 
consecutive hip and knee arthroplasty patients shows a substan-
tial reduction in death rate, reduced length of stay, and reduced 
transfusion requirements after the introduction of a multimodal 
enhanced recovery protocol.

■

Accelerated rehabilitation after arthroplasty may reduce mor-
bidity and length of hospital stay, with increased satisfac-
tion and safety after discharge (Kehlet and Wilmore 2002). 
Several randomized trials (Reilly et al. 2005, Andersen et al. 
2007, 2008b, Larsen et al. 2008, Essving et al. 2009) have 

show that local anesthetic wound infiltration after total joint 
replacement can reduce hospital stay. A prerequisite for the 
success of these techniques is a multidisciplinary collabora-
tion between patients, surgeons, anesthetists, physiotherapists, 
occupational therapists, and nursing staff. The Golden Jubilee 
Hospital in Glasgow has published results (Kinninmonth et al. 
2009a, b) and their protocol has been shared with and adopted 
by several centers in the UK.

Endpoints, or success criteria, have uniformly been reduc-
tion in postoperative length of stay (LOS), shorter conva-
lescence, and rapid functional recovery (Kehlet and Wilm-
ore 2002). It is not clear, however, whether these protocols 
influence early morbidity and death rates after primary joint 
replacement. We introduced such a technique and compared 
its outcome against our previous results.

Patients and methods

The “enhanced recovery” protocol was introduced in May, 
2008. All patients undergoing primary hip replacement (THR) 
and knee replacement (TKR) under the care of 9 surgeons were 
included at 2 separate units within the same hospital unit. Unit 
1 dealt exclusively with relatively fitter patients (ASA 1 and 
2), while unit 2 dealt with all grades of ASA status because of 
better availability of medical and high-dependency care; thus 
historically, unit 2 has carried patients with a longer length 
of stay. The involvement of all treating staff is thought to be 
critical, and our team were educated en masse by early propo-
nents of the technique (Andersen et al. 2008b, Kinninmonth et 
al. 2009). Minor modifications to their protocol were made to 
accommodate local policy. The enhanced recovery technique 
involves behavioral, pharmacological, and procedural modifi-
cations (Table 1). This includes the use of gabapentin, starting 
on the night before surgery, and tranexamic acid (15 mg/kg, 

A
ct

a 
O

rth
op

 D
ow

nl
oa

de
d 

fro
m

 in
fo

rm
ah

ea
lth

ca
re

.c
om

 b
y 

90
.2

02
.1

57
.2

3 
on

 0
6/

07
/1

3
Fo

r p
er

so
na

l u
se

 o
nl

y.

40 Acta Orthopaedica 2013; 84 (1): 40–43
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Background and purpose   Our unit started to use routine 
multimodal techniques to enhance recovery for hip and knee 
arthroplasty in 2008. We have previously reported earlier dis-
charge, a trend toward a reduction in complications, and a sta-
tistically significant reduction in mortality up to 90 days after 
surgery. In this study, we evaluated the same cohort to determine 
whether survival benefits were maintained at 2 years.

Patients and methods   We prospectively evaluated 4,500 
unselected consecutive total hip and knee replacements. The first 
3,000 underwent a traditional protocol (TRAD) and the later 
1,500 underwent an enhanced recovery protocol (ER). Mortality 
data were collected from the Office of National Statistics (UK).

Results   There was a difference in death rate at 2 years (TRAD 
vs. ER: 3.8% vs. 2.7%; p = 0.05). Survival probability up to 3.7 
years post surgery was significantly better in patients who under-
went an ER protocol.

Interpretation   This large prospective case series of unselected 
consecutive patients showed a reduction in mortality rate at 2 
years following elective lower-limb hip and knee arthroplasty fol-
lowing the introduction of a multimodal enhanced recovery proto-
col. This survival benefit supports the routine use of an enhanced 
recovery program for hip and knee arthroplasty.

■

 
Randomized controlled trials (Reilly et al. 2005, Andersen et 
al. 2007, Larsen et al. 2008) and clinical series (McDonald et 
al. 2011) have shown a significant reduction in length of stay 
in hospital following lower limb arthroplasty with the imple-
mentation of enhanced recovery (ER) programs. ER programs 
are based on the use of multimodal strategies to improve 
analgesia while at the same time reducing the surgical stress 
response and organ dysfunction (including nausea, vomiting, 
and ileus), thus facilitating earlier patient mobilization and 

return to oral fluids and diet (Kehlet and Wilmore 2008). This 
enables commencement of functional rehabilitation within the 
first few hours after surgery (Husted et al. 2011, McDonald 
et al. 2011). The use of multimodal strategies has resulted in 
faster patient rehabilitation and improved satisfaction (Kehlet 
and Wilmore 2002).

Our hospital introduced an ER program for hip and knee 
arthroplasty in May 2008. We have previously published our 
findings of statistically significant reductions in length of hos-
pital stay and mortality within 30 days and 90 days of surgery 
by the use of an ER program compared to our traditional pro-
tocol (Malviya et al. 2011). The 90-day mortality of 0.2% in 
our unit after implementation of an ER program is similar to 
that previously reported in units with established ER programs 
(Husted et al. 2010). 

Very few results have been published regarding comparison 
of longer-term mortality after implementation of ER programs 
in comparison to controls from a cohort of patients whereby 
multimodal strategies were not used in the perioperative 
period. A recent study from the United Kingdom found no dif-
ference in mortality 1 year after primary total knee arthroplasty 
following implementation of an ER program in comparison 
with a historical cohort (McDonald et al. 2011).

We now report on mortality more than 3 years postopera-
tively following the introduction of an ER program, in com-
parison to the results of our traditional protocol. 

 

Patients and methods
Data from 4,500 unselected consecutive primary hip and knee 
replacements were analyzed. 3,000 procedures were per-
formed between March 2, 2004 and May 1, 2008, immedi-
ately prior to implementation of the enhanced recovery pro-
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“..substantial reduction in death 
rate, reduced length of stay, and 
reduced transfusion 
requirements..” 

“..reduction in mortality rate at 2 
years following elective lower-
limb hip and knee arthroplasty..” 



Benefits


	
  

• OpDmized	
  Pathway	
  
•  Informed	
  paDents	
  
• Closer	
  collaboraDon	
  

•  Improved	
  efficiency	
  
•  Increased	
  ProducDvity	
  
• PosiDve	
  reputaDon	
  

• Consistent	
  /	
  
predictable	
  process	
  

•  Improved	
  outcomes	
  
• More	
  operaDng	
  

• Comprehensive	
  
educaDon	
  

• Becer	
  experience	
  
• Quicker	
  return	
  to	
  
acDviDes	
  

PaDent	
   Surgeon	
  

Team	
  Trust	
  



Our  pathway


• Building	
  on	
  work	
  already	
  
done	
  (AA	
  +	
  MG)	
  	
  

• Mid	
  2012	
  consolidate	
  	
  
• Develop	
  our	
  own	
  pathway	
  
• Partnership	
  
• Unique	
  
• Care	
  for	
  Today	
  



To start June 2013 

• Partnership between J&J 
and GSTT  

• All total hip and knee 
replacement patients 

• Day 2 (hip) or 3 (knee) 
standard discharge 

• 1,000 patients over 12 
months, 400 going 
through full program 

• Trial objectives are to 
demonstrate that the 
project: 

• Is feasible 

A wide range of services to help and support our patients 

1. GP Referral 2. Hospital                                              
Consultation 

3. Patient  
info 

4.  
  Admission 

5. Intra-   Op 
Care 

6. Post Op 
Care  in 
hospital 

7. Post op Care 
at home 

8. Post 
Discharge   
support 

I. PREPARATION II.HOSPITALISATION III. HOME CARE 

Post-op info & 
support 

Caregiver 
involvement 

Open channel with 
hospital 

Updated 
patient 

information 

Criteria based patient 
pathway management Integrated patient 

information 
Guys Orthopaedic Outreach 

 Team 



Patient Information Package Patient Information Website Guys Orthopaedic Outreach 
Team 



Hospital IT support systems Patient information & interactive 
website 

Pathway-driven management system Pre & post surgery patient 
information 

IPad home support tool  

To help guide patients through the process 



How will this benefit our patients?  

Easily accessible from 
home  

Helps to track 
progress 

Continuous contact 
with the healthcare 

team 

8 



Janssen Healthcare Innovation 

Changes to the pathway

•  All	
  paDents	
  will	
  receive	
  a	
  paDent	
  informaDon	
  pack	
  once	
  they	
  are	
  added	
  to	
  the	
  waiDng	
  list	
  for	
  hip	
  or	
  knee	
  replacement	
  surgery	
  

•  Pre	
  assessment	
  OT	
  has	
  been	
  relocated	
  to	
  the	
  orthopaedic	
  department	
  to	
  make	
  the	
  process	
  easier	
  for	
  our	
  paDents	
  	
  

•  In	
  OT	
  per	
  assessment	
  our	
  paDents	
  home	
  will	
  be	
  assessed	
  and	
  all	
  requirements	
  for	
  rapid	
  discharge	
  will	
  be	
  idenDfied	
  and	
  
addressed	
  prior	
  to	
  admission	
  

•  In	
  OT	
  pre	
  assessment	
  our	
  paDents	
  will	
  be	
  registered	
  to	
  CPRM	
  and	
  given	
  a	
  demonstraDon	
  and	
  log	
  in	
  details	
  for	
  PEM	
  

•  OT	
  and	
  CNS	
  meet	
  to	
  discuss	
  each	
  paDent	
  to	
  confirm	
  if	
  either	
  GOOT	
  or	
  NON	
  GOOT	
  	
  

•  Hip	
  and	
  Knee	
  ‘Prehab’	
  has	
  been	
  re-­‐branded	
  to	
  Hip	
  and	
  Knee	
  ‘School’	
  and	
  is	
  now	
  compulsory	
  for	
  all	
  THR	
  and	
  TKR	
  paDents	
  
entering	
  the	
  pathway.	
  We	
  have	
  increased	
  both	
  from	
  fortnightly	
  to	
  weekly	
  

•  ImplementaDon	
  of	
  an	
  extended	
  scope	
  mulDdisciplinary	
  team	
  -­‐	
  GOOT	
  	
  

•  Orthopaedic	
  therapies	
  work	
  7	
  days	
  a	
  week	
  to	
  support	
  this	
  pathway	
  change	
  

•  PaDents	
  that	
  have	
  outreach	
  support	
  will	
  be	
  able	
  to	
  contact	
  the	
  GOOT	
  team	
  up	
  to	
  6	
  weeks	
  post	
  discharge	
  	
  



Ensuring  Quality
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Pre-assessment 

Hip or knee class 
(hospital) 

Admission/ 
surgery 

Discharge 
to home 
(hospital) 

Discharge to 
community care 

• Expectation Q 
• EQ-5D 
• Oxford score 
• Modified Harris or 
KSS Score 

1 week post 
return to home 
(home) 

6 months 
(hospital) 

• Satisfaction Q 
• EQ-5D 
• Oxford score 
• Modified Harris or 
KSS Score 

• Satisfaction Q 

12 months 
(hospital) 

Overview of the protocol 

 

 

Evaluation 

• Clinical outcomes 
• Patient reported quality of life  
• Length of stay   
• Re-admission and complication rates 
• Patient satisfaction  
• Staff satisfaction 

Number of patients involved 

• Control group of 120 patients, 50 knees and 70 hips, 
collected prior to the full rollout 

• Study group of 120 patients, 50 knees and 70 hips, 
collected post rollout, once processes are stabilised and 
common practice 



Key benefits of the project"

•  Patient information 
•  Outreach team support 
•  Caregiver involvement"

•  Increased capacity 
•  Increased referrals 
•  Increased efficiency "

•  Less readmissions  
•  Faster recovery at home"

Improved 
patient 

experience"

Improved 
Outcomes"

Improved 
GSTT daily 
operations"



Phase  1


Jan  Feb Mar Apr May Jun 

Phase 1 objectives: 

•  Confirm pathway, technology and patient materials work 

•  Confirm overall impact on patients is successful 

•  To collect service evaluation pre-Care4today data  

•  Ensure all staff are aware of new processes and the GOOT team 

1st enrolled patient on 21st 
January 

Full rollout 3rd June 

Phase 1 finished on 13th May  



 "

24	
   19	
  
• 11	
  knee	
  
• 8	
  hip	
  

• Av	
  Age	
  61	
  
• ASA	
  1-­‐3	
  
• F:M	
  2:1	
  

1	
  
• No	
  inpaDent	
  
or	
  community	
  
complicaDons	
  	
  
• No	
  SSIs	
  

• 1	
  
ReAdmission	
  

25	
  
• Knee	
  1.9	
  
• Hip	
  1.5	
  

2012/2013	
  
TKR	
  =	
  6.4	
  
THR	
  =	
  5.5	
  

Enhanced	
  Recovery	
  
TKR	
  =	
  3.2	
  
THR	
  =	
  2.8	
  



Patient 
Feedback"

“Really 
good 

service”"

“Easy to 
use 

website”"

“Kept in 
touch”"

“Knee	
  school	
  
gave	
  me	
  the	
  
opportunity	
  to	
  
ask	
  quesDons”	
  

“Easy	
  to	
  
understand	
  
exercises”	
  

“I	
  Felt	
  
supported”	
  

 "
“The	
  informa?on	
  
pack	
  helped	
  me	
  to	
  
understand	
  the	
  

hospital	
  process,	
  I	
  did	
  
not	
  feel	
  so	
  nervous	
  
about	
  my	
  operaDon”	
  

“The website 
helped me to track 
my exercises and 
keep in contact 

with the outreach 
team”"



“I	
  think	
  it’s	
  great	
  
that	
  our	
  paDents	
  
are	
  given	
  an	
  

informa?on	
  pack	
  
to	
  take	
  home	
  and	
  

read”	
  

FantasDc	
  to	
  see	
  
that	
  paDents	
  are	
  

sDll	
  able	
  to	
  
contact	
  the	
  

team	
  aqer	
  they	
  
have	
  been	
  
discharged"

The	
  website	
  is	
  
so	
  easy	
  to	
  use	
  



PaEent  website  usage  

• Patients logging into the website at least once: 50% 

• Top 3 content sections of the website: 

– Homepage 
– Exercises 
– Q&A 

 

 



• Development of a highly skilled interdisciplinary outreach team 

• No increase in orthopaedic related community-based complications 

• Local pathways tried and tested 

• Excellent patient feedback 

• Excellent staff feedback 



All	
  PaDents	
  
Benefit	
  

1000	
  	
  Programme	
  

400	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Outreach	
  

June  2013








‘It  is  not  the  strongest  of  the  species  that  
survives,  nor  the  most  intelligent,  but  
the  one  most  responsive  to  change’


	
  


