
An overnight sensation: the effect of an acute
introduction of a short-stay pathway on a
previously compromised arthroplasty service

K. Ilo,1 B. H. van Duren,1,2 M. A. Higgins,1 A. R. J. Manktelow,1 B. V. Bloch1,3

1Nottingham Elective Orthopaedic Service, Nottingham University Hospitals NHS Trust,
Nottingham, UK
2Leeds Institute of Rheumatic and Musculoskeletal Medicine, University of Leeds, Leeds, UK
3School of Medicine, University of Nottingham, Nottingham, UK

Aims
In this study, we report the impact of implementing a new short-stay hip and knee arthro-
plasty pathway in an NHS hospital. This was enacted due to existing concerns around
long length of stay (LOS) and reduced elective operating capacity each winter due to bed
pressures. The overnight introduction of this pathway was aimed to reduce LOS, alleviate
bed pressures, minimize readmission rates, and generate financial savings, all combining to
facilitate full elective activity during the winter.

Methods
We conducted a prospective study at a regional tertiary arthroplasty centre. The new
pathway was introduced across the service overnight. It included rigorous preoperative
optimization, specific anaesthetic protocols, and uniform changes in surgical practice to
allow a focus on early mobilization and discharge on the day of surgery where possible. Data
collection spanned 17 months, encompassing the initial six months post-implementation of
the short-stay pathway. LOS data were collected for the full period and data were compared
pre- and post-implementation of the new pathway. Patient satisfaction and 30-day readmis-
sion data were also collected.

Results
There was a significant decrease in median LOS from four days pre-implementation to one
day post-implementation. Patient satisfaction was high and the 30-day readmission rate was
unchanged (5.95%, n = 43), with no readmissions directly related to decreased inpatient stay.
Financial analyses revealed substantial cost savings due to reduced LOS and the elimination
of routine postoperative blood tests. Elective activity over winter was significantly higher
(203 more arthroplasties, 79% increase) than in the same time period in the previous year.

Conclusion
An acute introduction of a carefully planned and coordinated short-stay hip and knee
pathway is safe, cost-effective, and popular with patients, but also contributes to increased
efficiency in the delivery of elective healthcare in the context of increasing demand and
financial constraints in the NHS.

Take home message
• A short-stay total joint replacement

pathway can be introduced safely into an
acute hospital setting, with immediate
impacts on length of stay, efficiency, and
financial savings.

Introduction
Since their introduction, total joint
replacement (TJR) procedures have
witnessed a consistent increase in vol-
ume and are among the most success-
ful surgical procedures performed today.1

With an ageing population, it is anticipated
that the number of TJRs performed will
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undergo ongoing and exponential growth in the foreseeable
future.2-4 With increasing demand, annual winter pressures,
and delays related to the COVID-19 pandemic, the NHS has
experienced lengthy waiting lists for TJR.5–10 This has resulted
in reports showing that some patients in the NHS are waiting
over three years for their surgery.11,12 Patients with prolonged
waits for TJR report a marked deterioration in function and
health-related quality of life.7,13,14

TJR constitutes a substantial financial burden on the
healthcare economy and providers. As well as the costs of
highly skilled and multidisciplinary surgical teams, theatre
infrastructure, implants, and the inpatient facility and care
must be considered alongside postoperative therapy and
follow-up. TJR surgery has witnessed a paradigm shift in recent
years, with the adoption of enhanced recovery after surgery
(ERAS) and day-case protocols.15 This has created transforma-
tional improvement, with consistent patient outcomes, cost
reductions, and enhanced operational efficiency.16

This study reports the clinical and organizational effect
of the acute introduction of a new short-stay arthroplasty
pathway into an NHS hospital with chronic pre-existing bed
availability and winter pressure concerns.

Methods
Institutional review board approval as a quality improve-
ment (QI) project from Nottingham University Hospitals
was obtained for this study. This prospective analysis of
service improvement was conducted at a regional tertiary
arthroplasty centre (Nottingham Elective Orthopaedic Service
(NEOS), Nottingham University Hospitals NHS Trust, UK). A
short-stay TJR pathway, based on other similar processes, was
conceptualized and then introduced for all patients overnight
on 1 August 2023. The development of the pathway was
a multidisciplinary process, led by the senior author (BVB),
with a working group that included senior surgeons, anaes-
thetists, nurses, physiotherapists, occupational therapists, and
management personnel. The ultimate goal was to streamline
surgical care and acute postoperative inpatient care. Regular
staff education sessions and briefings were held prior to the
implantation of the new pathway.

The pathway implementation date was set for 1 August
2023, after which all patients undergoing elective primary
TJR were enrolled in the short-stay pathway, which was
based on previous work from the South West Ambulatory
Orthopaedic Centre (SWAOC).17 Preoperative assessment was
undertaken by a team of specialist preoperative assessment
nurses and nurse practitioners, with anaesthetics involve-
ment when required. Patients were informed and educated
about the newly established pathway, and social factors were
optimized where necessary. No patients were excluded from
this pathway.

As per the SWAOC protocol, all patients received
standard pre-medications prior to surgery consisting of
paracetamol, ibuprofen, lansoprazole, and ondansetron. All
patients received regional anaesthesia to minimize postopera-
tive pain and encourage early mobilization. Spinal anaesthesia
consisting of 3 to 4 ml hyperbaric 2% prilocaine was used
for routine primary TJR lasting less than 90 minutes, with
sedation if required. The previous regime of 0.5% bupiva-
caine spinal anaesthesia was used for surgeons whose routine
TJR was greater than 90 minutes. No intrathecal opioid

was administered. For total knee arthroplasty, ultrasound-gui-
ded adductor canal blocks and iPACK (infiltration between
the popliteal artery and capsule of the knee) blocks were
performed, and additional local anaesthesia infiltration in the
form of 2% ropivacaine was administered by the surgeon
intraoperatively. Prophylactic antibiotics consisted of one dose
of teicoplanin and gentamicin; no additional antibiotics were
administered post-surgery. Furthermore, 1 g of tranexamic
acid (TXA) was administered intravenously for all patients to
aid in haemostasis, with 1 g intravenously at the end for total
hip arthoplasty (THA) and 2 g intra-articular for total knee
arthoplasty (TKA).

Drain and tourniquet use was left to the discretion of
the operating surgeon. Drains (if used) were removed three
to four hours post-surgery. TKAs were performed using a
medial parapatellar approach. THAs were performed using
a posterior, anterolateral, or direct anterior approach depend-
ing on surgeon preference. A standardized pain management
approach was used for all patients, including paracetamol,
celecoxib, lansoprazole, oxycodone (both modified release
(MR) and immediate release (IR)), ondansetron, and prophylac-
tic senna and sodium docusate.

Following surgery, patients were transferred to the
postoperative recovery suite, where a HemoCue (HemoCue,
Sweden) test was performed. If the test result was above
100 g/l, no further blood tests were performed. Postoperative
radiographs were obtained on the way from recovery to the
ward. Subsequently, patients were taken to the short-stay
ward, which was created using three bays of the original
inpatient ward, where they received extensive physiotherapy
to facilitate full mobility without restrictions and underwent
assessments before discharge. To be considered safe for
discharge, all patients needed to demonstrate the ability to
walk with two crutches or a frame, ascend and descend stairs,
and independently move from bed to the bathroom. On the
day following discharge, all patients who were discharged on
the day of surgery received a follow-up call from a specialist
nurse to address any concerns or issues they may have had,
using a standardized postoperative questionnaire.

Data collection
Data collection spanned a period of 17 months, commencing
in September 2022 and concluding in January 2024. This data
collection encompassed the initial six months of the short-stay
TJR pathway’s implementation. Length of stay (LOS) data were
collected for the full period and data were compared pre- and
post-implementation of the new pathway. Patient satisfaction
and 30-day readmission data were also collected.

Statistical analysis
Independent-samples t-test or Fisher’s exact test were used
to compare and determine significance. A p-value < 0.05 was
taken to represent a statistically significant difference. Cost
savings of the short-stay pathway were calculated as a result of
not routinely performing postoperative blood tests (full blood
count and urea & electrolytes) and reduced LOS.

Results
Length of stay
LOS data are summarized in Table I. Prior to the implementa-
tion of the short-stay pathway, 1.02% (11/1078) of patients
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were discharged on the same day (day 0), while 9.55%
(103/1078) were discharged by the following day (day 1).
Consequently, this translated to a median LOS of four days
(IQR 3 to 6; mean 4.78 (SD 5.695)) during the pre-implementa-
tion phase.

Following the implementation of the short-stay TJR
pathway, 14.62% (106/725) of patients were discharged on day
0 (p < 0.001), and 57.38% (416/725) were discharged by day
1 (p < 0.001, both Fisher’s exact test). Figure 1 shows changes
in the proportion discharged on each day over time. As a
result of these changes, in the post-implementation phase the

median LOS was one day (IQR 1 to 3, mean 2.25 (SD 3.026); p <
0.001, independent-samples t-test). This can be seen in Figure
2.

Reasons for delayed discharges
Since the implementation of the short-stay TJR pathway, there
were 196 (27.01%) patients who stayed in hospital for three or
more days. Reasons for these delayed discharges are summar-
ized in Table II.

Table I. Number of total joint replacements and length of stay by month.

Month

Total no.

of joints

Mean length of stay, days
(SD)

(median; IQR)

Day 0 discharge,

n (%)

Day 1 discharge,

n (%)

Day 2 discharge,

n (%)

Day 3+ discharge,

n (%)

Sept 22 124

4.97 (7.237)

(4.00; 2 to 5) 1 (0.81) 7 (5.65) 29 (23.39) 87 (70.16)

Oct 22 88

5.82 (5.781)

(3.5; 3 to 6) 0 3 (3.41) 16 (18.18) 69 (78.41)

Nov 22 118

5.01 (5.848)

(3; 2 to 5) 0 10 (8.47) 31 (26.27) 77 (65.25)

Dec 22 50

5.54 (6.132)

(4; 2 to 6) 0 2 (4) 12 (24) 36 (72)

Jan 23 27

6.63 (6.001)

(4; 2 to 11) 1 (3.7) 5 (18.52) 3 (11.11) 18 (66.67)

Feb 23 93

5.05 (5.551)

(3; 2 to 6) 0 9 (9.68) 23 (24.73) 62 (66.67)

March 23 125

4.95 (7.075)

(3; 2 to 5) 0 9 (7.2) 27 (21.6) 89 (71.2)

April 23 81

4.29 (4.919)

(3; 2 to 5) 1 (1.23) 8 (9.88) 27 (33.33) 45 (55.56)

May 23 135

4.62 (5.542)

(3; 2 to 5) 1 (0.74) 11 (8.15) 33 (24.44) 90 (66.67)

June 23 148

3.88 (4.559)

(3; 2 to 4) 7 (4.73) 20 (13.51) 35 (23.65) 86 (58.11)

July 23 89

3.84 (3.633)

(3; 2 to 5) 0 8 (8.99) 34 (38.20) 47 (52.81)

August 23 129

2.02 (2.362)

(1; 1 to 2.5) 22 (17.05) 52 (40.31) 23 (17.83) 32 (24.81)

Sept 23 134

1.95 (1.853)

(1; 1 to 3) 18 (13.43) 59 (44.03) 21 (15.67) 36 (26.87)

Oct 23 112

2.74 (3.299)

(1; 1 to 4) 11 (9.82) 49 (43.75) 17 (15.18) 35 (31.25)

Nov 23 127

2.37 (3.430)

(1; 1 to 2) 20 (15.75) 56 (44.09) 21 (16.54) 29 (22.83)

Dec 23 100

2.24 (2.408)

(1; 1 to 3) 14 (14) 45 (45) 12 (12) 29 (29)

Jan 24 123

2.49 (3.253)

(1; 1 to 3) 21 (17.07) 49 (39.84) 16 (13.01) 37 (30.08)
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Patient satisfaction
Results of the day 1 questionnaire are summarized in Table III.

30-day readmission rate
During the initial six months following the implementation
of the short-stay TJR pathway, 43 (5.95%) patients were

readmitted within 30 days (Table IV), and none were dis-
charged on day 0. Of these, 18 (2.49%) were non-implant
related. Among these readmissions, four (0.55%) patients were
readmitted specifically due to wound complications, and two
(0.28%) patients were readmitted due to pain-related issues.

Fig. 1
Graph illustrating length of stay for joint arthroplasties by month.

Fig. 2
Graph illustrating change in mean and median length of stay (LOS), measured in days, for joint arthroplasties.
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Cost-effectiveness
The short-stay TJR pathway yielded significant cost savings
during the initial six months, primarily in terms of inpatient
stay and postoperative blood tests.

The introduction of the short-stay TJR pathway led
to a significant reduction in the LOS for patients. Mean LOS
pre-implementation was 4.78 days and post-implementation
was 2.25 days. As a result, there was a reduction of 2.53
inpatient days per TJR. At our hospital, the estimated cost
for an orthopaedic bed for 24 hours is £442.87, as calcula-
ted by our institution’s finance department. Therefore prior
to the short-stay pathway, the mean TJR inpatient bed cost
was £2,116.92 (SD 2,522) whereas post-implementation it was
£996.46 (SD 1,261). There were 723 TJRs performed in the inital
six months of the short-stay pathway. The implementation of
the short-stay pathway therefore resulted in a cost saving of
£810,093.38 in six months. It is projected that this pathway
would lead to a saving per year of £1,620,186.75.

Table II. Reasons for delayed discharges (≥ day 3).

Reason for delayed discharges (≥ day 3) No. of patients

Social 39

Wound problems 15

Medical conditions affecting mobility

Cognitive decline 5

Learning difficulties 1

Multiple sclerosis 1

Alcoholism 1

Parkinson’s disease 1

Stroke 1

Complex pain issues 1

Slow progression with physiotherapy

Postoperative pain 44

Postoperative nausea/dizziness 12

Low baseline mobility 21

Required HDU postoperative 20

High BMI 6

Complex primary TJR 14

Postoperative complications

Postoperative THA dislocation 2

Postoperative acetabular fracture 1

Intraoperative periprosthetic femur fracture 1

Postoperative TIA 1

Postoperative cardiac issue 4

Postoperative LRTI 2

Postoperative PE 2

Hyponatraemia 1

HDU, high dependency unit; LRTI, lower respiratory tract infection;
PE, pulmonary embolism; THA, total hip arthroplasty; TIA, transient
ischaemic attack; TJR, total joint replacement.

There were 689 (95.30%) patients over the first six
months of the new pathway who did not require the typi-
cal routine blood tests (full blood count (FBC) and urea &
electrolytes (U&E)). This resulted in a cost saving of £1.89 per
FBC and £2.96 per U&E, accumulating to a total of £3,341.65 in
cost savings during the initial six months.

Furthermore, during the initial six months of the new
pathway, 723 TJRs were performed in comparison to 520
performed in the same period the previous year. Based on
the standard NHS tariffs for TJR, this 39% increase led to an
increased income of £1,427,602.

Discussion
With ever increasing pressure to reduce TJR costs, ERAS
pathways provide an opportunity to decrease LOS and reduce
postoperative and rehabilitation costs, while maintaining
quality of care and with excellent patient satisfaction. Day-case
TJR has demonstrated its cost-effectiveness, and its popular-
ity has increased worldwide in the last few years.16 While

Table III. Results from day 1 questionnaire, administered to patients
discharged on the day of surgery.

Criteria Responses, %

How are you feeling day 1 post-surgery?

Not good 3.64

Ok 32.72

Great 63.64

How is your pain?

Controlled 90.91

Not controlled 9.09

Did you feel your analgesia is adequate?

Yes 92.63

No 7.27

Are you able to do your exercises?

Yes 96.36

No 3.64

Have you had any nausea and vomiting?

Yes 9.09

No 90.91

Have you had any dizziness?

Yes 5.45

No 94.55

How is your wound?

Dry 98.18

Not dry 1.82

How was your overall experience?

Not good 3.64

Good 21.82

Excellent 74.54
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day-case TJR has so far been uncommon across the NHS,
there is evidence supporting its potential to reduce healthcare
provider costs and enhance patient care.18-21 A critical aspect
of launching a new short-stay TJR pathway is a collaborative
approach working to encourage the full engagement of all the
teams involved in the process.

The key areas to facilitate rapid recovery and day-
case TJR include patient education and expectation set-
ting, preoperative optimization, sensible list planning, and
excellent surgery with meticulous attention to anaesthetic
and analgesic protocols, all with a patient-based and driven
focus on early postoperative mobilization.22-24 These elements
collectively contribute to the success of day-case TJR.

Patient safety is of paramount importance, and we
report an acceptable 30-day readmission rate, which was
unchanged compared to our pre-pathway rate. Of note, all
readmissions were for reasons that would not have been
prevented by a longer inpatient stay, and no day-case patient
was readmitted. This low readmission rate aligns with other
studies.23,25,26 Our decision to discontinue postoperative blood
tests was supported by our earlier study demonstrating the
unnecessary nature of these tests.27

The significant reduction in hospital stay directly
benefits both patients and the healthcare environment. This

Table IV. Reasons for readmission.

Reason for readmission No. of patients

Implant related

Query infection 10

Bruising 4

Leaking wound 4

Cellulitis 3

Pain 2

THA dislocation 1

Periprosthetic fracture 1

Non-implant related

Query DVT 3

Mechanical fall 2

Pulmonary embolism 2

Lower respiratory tract infection 2

Obstructed inguinal hernia 1

Cellulitis secondary to leg ulcer 1

Rectus sheath haematoma and anaemia 1

Hyponatraemia 1

Vomiting and constipation 1

Diarrhoea and vomiting 1

Low blood pressure 1

Social care issues 1

Fracture (not periprosthetic) 1

DVT, deep vein thrombosis; THA, total hip arthroplasty.

study, in which the changes were purposefully introduced
acutely overnight, demonstrated notable success with 14.52%
of patients going home on the same day and 57.74% by the
following day, significantly reducing the mean LOS by 2.5 days
(0 to 16). Despite all efforts, there were still a substantial
number of patients who had a prolonged inpatient stay. The
majority of these reasons were either social or related to
complex surgical plans or perioperative pain management.
Discharge delays secondary to social care challenges are
common throughout the NHS.28 With regard to patients with a
longer LOS, many had had a prolonged time on the waiting
list, likely with progressive deformity, deconditioning, and
worsening pain, and had increased and challenging levels
of postoperative pain. Any requirement for regular opioid
analgesia contributed further to this management challenge.29

Previous studies have highlighted the importance of reducing
opioid use prior to surgery. More recently, we have worked to
implement this into our pathway.30-33

Shorter hospital stays also carry substantial cost-saving
implications, which become particularly crucial during periods
of winter bed pressures. The short-stay TJR pathway can
play a pivotal role in alleviating these pressures by reduc-
ing the number of inpatient beds required to sustain a full
arthroplasty service. It has been a common practice over the
past decade to reduce elective orthopaedic beds during the
winter months to accommodate emergency admissions.10,34

This practice has resulted in a detrimental impact on elective
patients, with increased waiting lists.35 This is highlighted in
our data, as there has historically been a substantial decrease
in TJRs performed in the winter period. However, with the
introduction of the short-stay TJR pathway, the dependency
on inpatient beds can be substantially decreased. During
winter (November to January) 2023/24, we performed 79%
more TJR procedures than we managed during the same
period in 2022/23. This pathway has the potential to main-
tain patient access to much-needed surgical interventions and
help reduce waiting lists. We suggest that the short-stay TJR
pathway improves patient care, but also serves as a strate-
gic solution to address the challenges posed by winter bed
pressures.

The adoption of a short-stay joint TJR pathway holds
great promise for generating substantial cost savings within
healthcare systems, driven by the remarkable reduction in LOS
for patients undergoing TJR. This translates into a reduced
demand for inpatient resources, including the number of
available beds and the allocation of nursing care, which in
turn decreases overhead costs. Furthermore, the short-stay
pathway optimizes resource use by employing standardized
anaesthesia and postoperative care protocols, and a focus on
early mobilization and discharge.

Patients often express a strong preference for day-case
TJR pathways, drawn by the prospect of shorter hospital stays,
a decreased risk of hospital-acquired infections, and a swifter
return to the familiar comforts of their home environment.36,37

We have demonstrated consistently high levels of patient
satisfaction in those discharged on the day of surgery. The
majority of patients in our study reported positive experien-
ces with regard to pain management, swelling, and ability to
perform their physiotherapy.

The current UK mean LOS post-TJR is high compared to
other countries, affirming that short-stay TJR pathways play a

An overnight sensation: the effect of an acute introduction of a short-stay pathway
K. Ilo, B. H. van Duren, M. A. Higgins, A. R. J. Manktelow, B. V. Bloch

27



pivotal role in the advancement of TJR surgery.38 We envis-
age that this has the potential to bring about much-needed
change to TJR care in the NHS.

The limitation of this study is that although it is a
prospective study, we present the first six months of the
implementation of the pathway and do not yet have long-
term data. The strength of this study is that it demonstrates
that innovative pathways can be safely introduced into an
existing busy orthopaedic department, applied to all patients
without the need for risk stratification or separate facilities,
and will have a significant effect on LOS.

In conclusion, the acute introduction of a new short-
stay enhanced recovery pathway for TJR, based on experience
from other ambulatory orthopaedic centres, has proved to be
safe and effective when implemented in a traditional inpatient
unit. With high patient satisfaction, the pathway has saved
money and facilitated high activity levels even at a time of
critical winter bed pressures in our busy tertiary referral centre.
This pathway has proved beneficial to patients, healthcare
professionals, and management colleagues within the entire
local healthcare environment.
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