y Follow us @BonejointOpen

OPENaACCESS
B GENERAL ORTHOPAEDICS

The impact of the COVID-19 pandemic
on the length of stay following total hip
and knee arthroplasty in a high volume
elective orthopaedic unit

D. Kader,
S.Radha

From South West
London Elective
Orthopaedic Centre,
London, UK

Correspondence should be sent to
Sarkhell Radha; email:
sarkhell.radhal@gmail.com

Aims

Elective orthopaedic services have had to adapt to significant system-wide pressures since the
emergence of COVID-19 in December 2019. Length of stay is often recognized as a key marker
of quality of care in patients undergoing arthroplasty. Expeditious discharge is key in estab-
lishing early rehabilitation and in reducing infection risk, both procedure-related and from
COVID-19. The primary aim was to determine the effects of the COVID-19 pandemic length of
stay following hip and knee arthroplasty at a high-volume, elective orthopaedic centre.

Methods

A retrospective cohort study was performed. Patients undergoing primary or revision hip or
knee arthroplasty over a six-month period, from 1 July to 31 December 2020, were compared
to the same period in 2019 before the COVID-19 pandemic. Demographic data, American
Society of Anesthesiologists (ASA) grade, wait to surgery, COVID-19 status, and length of
hospital stay were recorded.

Results

A total of 1,311 patients underwent hip or knee arthroplasty in the six-month period follow-
ing recommencement of elective services in 2020 compared to 1,527 patients the year be-
fore. Waiting time to surgery increased in post-COVID-19 group (137 days vs 78; p < 0.001).
Length of stay also significantly increased (0.49 days; p < 0.001) despite no difference in age
or ASA grade. There were no cases of postoperative COVID-19 infection.

Conclusion

Time to surgery and length of hospital stay were significantly higher following recommence-
ment of elective orthopaedic services in the latter part of 2020 in comparison to a similar pa-
tient cohort from the year before. Longer waiting times may have contributed to the clinical
and radiological deterioration of arthritis and general musculoskeletal conditioning, which
may in turn have affected immediate postoperative rehabilitation and mobilization, as well
as increasing hospital stay.
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The NHS underwent major restructuring
during the first surge of COVID-19 between
March and June 2020. Staff were re-deployed
and nonurgent surgery cancelled to create
additional capacity for COVID-19 patients
and relieve the pressure facing critical care
services.? Following easing of measures and
recommencement of elective surgery, The
British Orthopaedic Association and Royal

ensure patient safety and to control the flow
of patient perioperative pathway.?

Waiting lists for consultations and
surgery for elective hip and knee arthro-
plasty have subsequently soared. The
effects of this are not benign. Patients have
reported a significant deterioration in their
health status and quality of life.*® Further-
more, a cohort of patients on the waiting
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lists who would be willing to accept the increased
risks associated with COVID-19 to undergo surgery on
an urgent basis.® There is a real necessity to resume
arthroplasty services expediently but safely. Strategies
to improve safety include preoperative shielding and
COVID-19 testing, ‘green zones’ within hospitals or
across entire hospitals, and reducing length of hospital
stay.”

Even in the pre-COVID-19 era, reducing patient length
of stay (LOS) following total hip and knee arthroplasty
was a key priority, with the aim to reduce infection risk
from prolonged inpatient contact and expedite rehabil-
itation. Enhanced recovery and “prehabilitation”, with
preoperative input from physiotherapy and occupational
therapy, aim to improve the transition to normality post-
operatively. Enhanced recovery pathways have shown
reduced LOS, improved patient-reported outcomes,
fewer complications, and reduced hospital costs,®® with
some centres even pushing to pursue arthroplasty as a
safe day case procedure.’ In this current COVID-19 era
this becomes ever more important. Mortality following
all trauma and orthopaedic surgery is undoubtedly
higher for COVID-19-positive patients, shown in several
studies of hip fracture patients.”'¢ Reported as between
13% and 20% in trauma patients, nosocomial infection
is a significant risk and hence delayed discharge may
directly contribute to morbidity.'>'6

In this regional elective orthopaedic unit, COVID-19
has affected the patient pathway. There are some positive
aspects to this: preoperatively there is now more emphasis
on virtual review for anaesthetic assessment and the
consent process. Preoperative assessment stratifies patient
risk according to their American Society of Anesthesiolo-
gists (ASA) Score,”” with patients of ASA 3 and 4 or those
for complex surgery including bilateral arthroplasty or
revision being deemed high-risk. All referred patients were
accepted for surgery after COVID-19, however those at a
significantly high risk had increased precautions and appro-
priate preoperative planning. All arthroplasty patients are
provided with a leaflet about the preoperative optimiza-
tion process at the time of booking, however preoperative
physiotherapy and occupational therapy have become
largely virtual.’® This helps to reduce the risk of nosocomial
infection to individual patients, and prevents transmission
in the wider public and among healthcare staff. Follow-up
appointments have also been largely telephone-based, and
have been well received by most patients, again reducing
risk of disease transmission.

Assessing the impact of these changes on length
of stay is important not only for patient outcomes and
safety, but for nationwide planning for restarting elective
services and confronting the waiting list. The aim of this
study was to determine the effects of COVID-19 on LOS
following hip and knee arthroplasty at a regional elective
orthopaedic centre.

Methods

Aretrospective cohort data analysis from a high-volume,
multi-surgeon, UK elective orthopaedic hospital was
performed. As such, there were no pressures for beds
for medical patients during either time period. Elective
surgery at a high-volume elective orthopaedic centre
after the first surge of COVID-19 on 16 June 2020
with a two-week period of non-arthroplasty surgery,
following which arthroplasty surgery re-commenced
on 1 July 2020.

All patients attending for arthroplasty; including hip
arthroplasty, knee arthroplasty, and revision surgery
over a six-month period between 1 July 2020 and 24
December 2020 were identified. A cohort between the 1
July 2019 and 24 December 2019 was selected to repre-
sent the pre-COVID period.

Following resumption of services a number of
changes to the pathway were instituted in line with guid-
ance from the Royal College of Surgeons. Preoperatively
these included virtual preoperative assessment to avoid
unnecessary additional hospital visits, and virtual and
patient-led prehabilitation. All patients were provided
with a booklet explaining the procedure and postop-
erative rehabilitation. Furthermore, patients received
an information leaflet regarding risks and compli-
cations secondary to COVID-19. The importance of
prompt discharge to reduce the risk of hospital-acquired
COVID-19 was emphasized from the beginning of the
patient pathway. Lists in the post-COVID-19 phase were
smaller to allow changes required for COVID-19-safe
anaesthesia and increased levels of personal protective
equipment. Patients were required to isolate for 14 days
pre-op, this subsequently reduced to three days and 14
days postoperatively to reduce COVID-19 risk. Postopera-
tive access to the High Dependency Unit was unchanged.

Data collected included demographics, ASA grade,

time from booking to surgery, and LOS. LOS was defined
as time from admission to time of discharge). Hospital
notes and microbiology testing were reviewed to assess
for COVID-19 status while in hospital. Ethical approval
was not required. All data had been previously collected
and no patient identifiable information was stored. Local
audit approval was obtained.
Statistical analysis. Data analysis was performed using
the Statistical Package for the Social Sciences (SPSS,
v. 23, 2015; IBM, USA). Age was compared between
groups assessed using an independent-samples t-test
(normally distributed data). Categorical variables (sex,
ASA grade) were assessed using a chi-squared test or
a Fisher’s exact test. Non-parametric, continuous data
(time to surgery, LOS) were assessed using a Mann-
Whitney U test. A p-value < 0.05 was defined as statis-
tically significant.
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Table 1. Patient baseline demographics.

Table II. Length of stay data stratified by type of arthroplasty procedure.

Demographic 2019 2020 Year Type of arthroplasty procedure LOS LOS SD  p-value*
Number 1,527 1,311 Hip (primary and revision) 0.001
Sex F:M, n (%) 912 (59.72): 615 (40.28) 787 (60.03): 524 (39/97) 2019 738 2.89 1.85
Mean age, yrs (SD) 69.75 (10.49) 68.35 (10.61) 2020 674 3.24 2.26
ASA grade (mean) 2.1 2.09 Hip primary 0.001
ASA, American Society of Anesthesiologists; SD, standard deviation. 2019 697 284 177
2020 646 3.24 2.24
Hip revision 0.519
] 2019 41 3.63 2.76
ASA 4 2020 28 41 2.96
Knee (primary and revision) 0.001
2019 789 3.30 1.97
ASA 3 - 2020 637 3.85 2.25
=2020 Knee primary 0.001
2019 758 3.22 1.89
A2 e S w0 a
1 Knee revision 0.360
ASA1 mm 2019 31 4.52 5.64
- 2020 30 4.53 2.78
; N -
0 500 1000 1500 L0S,length of tay; SB,standard devation.
Fig. 1

Comparative range of American Society of Anesthesiologists (ASA) grades
between 2019 and 2020.

Results

Between 1 July 2019 and 24 December 2019, 1,527
primary and revision hip and knee arthroplasties were
undertaken, of which 912 (59.72%) were female and
615 (40.28%) were male. In the six-month period in
2020 following recommencement of elective services,
1,311 primary and revision hip and knee arthroplas-
ties were undertaken. This represents an 86% return to
normal activity compared to the same period in 2019.
A total of 787 (60.03%) were female and 524 (39.97%)
were male. The mean age in 2020 was 68.35 years
(standard deviation (SD) 10.61) compared to 69.75 (SD
10.49) before COVID-19, a difference of 1.4 years, which
was statistically significant (p = 0.001, independent-
samples t-test) See Table | for baseline demographics
between 2019 and 2020. Figure 1 shows comparative
distribution in ASA grade.

Unsurprisingly, waiting time to surgery has signifi-
cantly increased from 78 days before the COVID pandemic
to 137 days in 2020 (p < 0.001, Mann-Whitney U test).
Mean LOS has also increased from 3.07 days (SD 1.92)
to 3.56 (SD 2.28), resulting in a statistically significant
increase of 0.49 (p < 0.001, Mann-Whitney U test). No
patient developed COVID-19 during their hospital stay.

Table Il displays LOS stratified by arthroplasty type.
This demonstrates an increased effect of length of stay on
hips more than knees and revision surgery greater than
primary procedures.

Table lll displays the discharge destination of patients in
both time periods. There is a significant reduction in those
discharged to NHS or local authority care homes following

Table Ill. Discharge destination of patients across 2019 and 2020.
2019, n (%) 2020, n (%)
1,504 (98.49) 1,305 (99.54)

Destination

Home - usual residence

Temporary place of residence (e.g. 0(0) 1(0.08)
hotel)

Other provider (general ward) 4(0.26) 2(0.15)
NHS care home 10 (0.65) 1 (0.08)
Local authority care home 9(0.59) 2(0.15)
Care home (social services/NHS) 23 (1.5) 5(0.38)

the COVID-19 surge in 2020 of more than 1% (p = 0.002,
Fisher’s exact test), which would be expected to have a
direct impact on the length of hospital stay. One patient
in 2020 was discharged to a hotel — again this would be
expected to contribute to reduced length of stay.

There were no cases of postoperative COVID-19 infec-
tion reported within 14 days for the 2020 primary and
revision arthroplasty surgery cohort.

Discussion

This study shows that despite an identical inpa-
tient service and an identical, if not trending towards
younger and healthier, patient cohort, there has been an
increased LOS following recommencement of elective
orthopaedic services. Half a day may not seem immedi-
ately clinically relevant. However, this would mean the
difference between a morning discharge, which would
release a bed for the following day’s list, and an evening
discharge, which may not.” This is particularly important
for resource planning in general hospitals where resump-
tion of a normal arthroplasty service is further hindered
by lack of ring-fenced orthopaedic beds and constant
pressure for beds for medical patients. With the majority
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of previous publications based upon acute hip fracture
and trauma populations, this is the first study to review
length of stay as an independent factor in a purely elec-
tive population.'*1¢

The reasons for this increase are likely to be complex
and difficult to disentangle. We have shown a signifi-
cantly increased waiting time to surgery. This may have
led to a deterioration of disease and reduction in muscu-
loskeletal conditioning.’? Studies have shown that an
increased wait to surgery is accompanied with increased
pain and restriction of function.?’ Radiologically more
severe disease may also contribute to increased surgical
complexity and operating time, as well as increasing the
patient’s rehabilitative requirements.??

Prehabilitation of patients is vital in preparing them for
both surgery and the postoperative functional recovery.
This involves patient education in clinic and by preoper-
ative physiotherapy assessment. Both of these encounters
have become largely virtual in the post-COVID-19 era. The
efficacy of these virtual interventions in the more elderly
population typically suitable for arthroplasty is yet to be
determined.?®* This may lead to reduced patient engage-
ment due to confusion or apathy, and therefore ultimately
impact on the LOS.? However, they do provide a means of
reducing the risk of COVID-19 transmission within patients
and the general population, and enable potentially more
appointments more regularly for struggling patients.

Social restrictions, including limited use of sports
facilities or gyms, as well as reduction in outdoor move-
ment, may also contribute through lack of rehabilitation
and add to patient anxiety. Family support at home may
be reduced due to national restrictions in travel. Home
visits are limited to reduce the risk of contamination, and
equipment delivery may be delayed, all of which may
hinder expeditious discharge postoperatively. Added to
this, high levels of staff sickness and isolation are likely
to contribute to potentially a less optimal service than
pre-COVID-19 allowed, which has been demonstrated
in studies.’? Many of these more subtle reasons are
beyond the scope of this study but are likely to be the
main limitations. Operating time and blood loss, which
may indicate increased complexity of surgery, were not
evaluated. Added to these potential limitations to early
discharge is the potential effect of the postponement of
elective operating on surgeons themselves. Studies of
human factors have shown that after prolonged periods
without practising, skills diminish in pilots. This has not
yet been shown to be the case in surgeons, but with this
in mind many lists have had reduced numbers of patients
added in order to reduce pressure on operating surgeons,
anaesthetists, and theatre staff.?6”

Following the introduction of fast-track pathways and
improved perioperative pain management strategies,
LOS following arthroplasty has dramatically reduced in
the recent past. Indeed, with an optimal set-up including

physiotherapy, occupational therapy, and social care, as
well as minimally invasive operative techniques, some
centres even offer a same-day service.>?° LOS is often
reported in the literature as a key marker of quality of
patient care, and affects patient experience and satisfac-
tion. Optimizing the LOS to a minimum safe duration not
only reduces costs, but also lessens the risk of nosocomial
infection, which has become a key factor in maintaining
patient safety in the COVID-19 pandemic, and its impor-
tance has been well demonstrated in vulnerable hip frac-
ture and emergency general surgical groups.''¢

Many factors can increase the duration of hospital
admission, including those related to the patient
(advanced age, female sex, raised BMI), and those related
to the pathways and procedures. Traditionally patient
factors were thought to be the main drivers of prolonged
admission, however more recent literature reflects the
importance of other systemic factors including the
surgeon, operative technique, and site of care.?>?® Given
that these non-patient-related factors can affect LOS, it
would be reasonable to expect that a global pandemic
may influence these, as we have shown. Interestingly
we have demonstrated that despite fewer postopera-
tive patients requiring social services or NHS care home
admission since COVID-19, which would be expected to
assist in expeditious discharge, the LOS is still significantly
increased. This may reflect reasons discussed above, such
as lack of home support and reduced transport home,
but is an interesting discovery.

The NHS in England (NHSE) have provided guidelines
to assist in expediting patient discharge from hospital,
in order to minimize the risk of contracting COVID-19,
as there is a recognized increased mortality risk in inpa-
tients.”™ Our findings of increased LOS directly contradict
this objective, and may reflect the importance of systemic
changes in the patient pathway.

Major arthroplasty is both clinically and financially
extremely effective.?? The belief that postponing this
‘elective’ service will not cause any lasting and signifi-
cant harm is wrong and every effort should be made to
resuming normal services. This will require adapting to a
new normal as it is likely that COVID-19 will be a barrier
for several years to come. With the changes to our patient
pathway described, we have shown that resuming elec-
tive surgery can be safe. No patients developed COVID-19
while in hospital in a six-month period.

Understanding the reasons behind the increased LOS
seen in this study is vitally important for improving effi-
ciency in an even more pressurized service, resource
planning, and ultimately improving patient outcomes.
The next stage to assess the impact of increased waiting
time will be to assess patient-reported outcomes before
and after the COVID-19 pandemic, and quantify the clin-
ical and likely radiological deterioration condition from
an increased wait for surgery.
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We acknowledge that the effect of prolonged waiting
times for arthroplasty surgery have not been deter-
mined in terms of clinical function with patient-reported
outcome measures (PROMs), or radiologically in terms of
disease progression, however authors have demonstrated
that patients reported increasing pain with increasing
wait, to the extent they are willing to risk being inoculated
with COVID-19. A prospective study evaluating PROMs
and radiological severity is required, and the authors are
endeavouring to perform this.

In conclusion, in the post COVID-19 era, it is vital to
manage the flow of the arthroplasty patient pathway.
We demonstrate that LOS in the post-COVID-19 cohort
is significantly increased, despite a younger cohort and
an increased importance on expeditious discharge. This
may have a detrimental impact on clinical and radiolog-
ical disease, and further delay rehabilitation. As we ready
ourselves for resuming elective services following the
second, even larger COVID-19 surge, prioritization of
arthroplasty patients must be made paramount. Virtual
pre- and post-surgical assessment may assist in expediting
the surgical flow and service delivery in the longer term.

A Take home message
') - In the post COVID-19 era, it is vital to manage the flow of the
arthroplasty patient pathway.

- Longer waiting times may have contributed to the clinical
and radiological deterioration of arthritis and general musculoskeletal
conditioning, which may in turn have affected immediate postoperative
rehabilitation and mobilization, as well as increased hospital stay.
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