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a b s t r a c t

Background: As much as the world was hoping that COVID-19 would quickly burn out, it is becoming
increasingly likely that there will be no magic bullet to bring the pandemic to an end. Although recent
vaccine developments have been encouraging, the persistence of the virus appears to be likely with the
severe acute respiratory syndrome coronavirus 2 virus becoming endemic throughout the world.
Methods: This article summarizes a presentation at the American Association of Hip and Knee Surgeons
2020 Annual Meeting on “Optimizing Hip and Knee Arthroplasty in the COVID Era”. This new reality
presents an opportunity for arthroplasty surgeons to leverage new technologies and change practice
habits to keep patients and providers safe.
Results: Both early discharge and telehealth can be leveraged in the COVID-19 era to help address some
of the challenges of the pandemic. However, concerns and limitations with both approaches need to be
considered when implementing in practice.
Conclusions: The continued practice of elective hip and knee arthroplasty relies on providers adapting to
“the new normal.” The extent to which these technologies and changes in practice will persist beyond
the pandemic is unclear.

© 2021 Elsevier Inc. All rights reserved.
The COVID-19 pandemic has stressed the practice of total joint
arthroplasty in ways that could not have been predicted or antici-
pated. The desire to provide safe care to arthroplasty patients while
minimizing personal contact has fueled interest in further mini-
mizing length of stay and expanding the use of telemedicine. This
manuscript is a summary of a symposium presentation on these
topics from the American Association of Hip and Knee Surgeons
2020 Annual Meeting on November 7, 2020.
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Early Discharge

The movement toward reduced length of stay and same-day
discharge is not new. Efforts to reduce the time spent in the hos-
pital postoperatively have been going on for decades and remark-
able progress has been made. A decade ago the average length of
stay in the United States after total knee arthroplasty was 3.3 days
[1]; at the start of 2020 prior to the COVID-19 pandemic, the
average length of stay at our institution was down to 1.7 days, with
select patients being discharged on the same day of surgery. The
American Joint Replacement Registry has shown a similar trend,
with a 1 day reduction in mean length of stay for both primary hip
and knee arthroplasty since 2012 [2]. Despite concerns about early
discharge, a simultaneous decrease in early complication and
readmission rates has been documented [1].

Although eliminating unnecessary inpatient services and
improving efficiency of care has always been important, the COVID-
19 pandemic has served to heighten the importance of early
discharge. With many hospitals having a reduced capacity to care
for non-COVID patients, the ability to keep beds open is crucial for
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Table 1
Factors to Consider and Barriers to Overcome When Implementing Telemedicine in
an Arthroplasty Practice.

Patient readiness and informed consent
Technology and equipment
Technical support
Staff and provider training
Compliance issues (HIPAA, Stark, Anti-Kickback)
Licensure and liability
Reimbursement
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both COVID and non-COVID care alike. Avoiding repeat morato-
riums on elective arthroplasty surgery requires adequate personal
protective equipment, bed availability, and staffing availability.
Early discharge is a way to conserve all of these critical resources.

As one might expect during a pandemic with a highly trans-
missible virus, patients are typically aligned with hospital and
providers in not wanting to spend more time in the hospital or
ambulatory surgery center than is absolutely necessary. The risk of
hospital-acquired transmission of COVID has shifted the mindset of
patients who historically may have been predisposed to a longer
hospital stay. How patients cope with the stress of an illness or
surgery is dependent on the threats that concern the patient; what
a person does to cope depends upon the context in which the
disease occurs [3]. Patients’ willingness to cope with pain and
reduced mobility at home is likely to correlate with their percep-
tion of risk of COVID transmission with a prolonged stay in a
healthcare environment. This factor alone is likely to accelerate
efforts at early discharge as having a motivated patient is perhaps
the most important factor in same-day surgery. However, patient
and provider enthusiasm for early discharge must not override
medical concerns. Appropriate protocols and patient selection tools
must still be used to ensure patient safety [4].

Nosocomial transmission of severe acute respiratory syndrome
coronavirus 2 virus is certainly a real threat and a concern for sur-
geons and patients. Good epidemiological data about the rates of
hospital-acquired disease is sparse at this point. The implementa-
tion of comprehensive infection prevention and control measures
by hospitals has reduced the transmission rates [5]. Some reports
have suggested that community transmission ismore common than
nosocomial spread, with whole genome sequencing studies sug-
gesting that widespread nosocomial spread is unlikely to be occur-
ring [6]. Patients can thus be reassured that the absolute risk of
hospital transmission with arthroplasty appears low and is likely
lower than in the community, assuming a low underlying preva-
lence of the disease and the implementation of rigorous infection
prevention and control measures.

Although early or same-day discharge may be an option for
young and healthy patients, elderly patients with multiple
comorbidities may not be safe for early discharge candidates. These
are the same patients who have a dramatically increased risk for
hospitalization and death due to COVID-19 [7]. Many of these pa-
tients may also live in a congregate living environment such as an
assisted living center or skilled nursing facility. Consideration
should be given to postponing elective surgery for patients coming
from these environments if there are local outbreaks of disease.
Shared decision-making with these patients is particularly impor-
tant when weighing the risks of elective surgery during a
pandemic. Extra time should also be spent on discharge planning
preoperatively to ensure a safe discharge to home and avoidance of
discharge to skilled nursing or rehab facilities.

Telehealth Technology

COVID-19 has resulted in a dramatic acceleration in the use of
telehealth in medicine. The desire to avoid personal contact and the
potential for virus transmission led to a rapid adoption of virtual
visits in all aspects of healthcare including total joint arthroplasty.
Telemedicine allowed for convenient and safe access to both urgent
and routine care without the risk of exposure. Besides eliminating
the potential for virus transmission, telemedicine also offers the
promise of increased access, convenience, and reduced overall costs.

Prior to COVID-19, telemedicine had not beenwidely adopted in
arthroplasty practices. A notable disconnect existed between pro-
vider and patient interest in telemedicine and actual utilization of
this technology. Despite over 80% of employers offering health
benefits that cover telemedicine and the increasing use of digital
technology in our daily lives, only 2%-10% of employees with
eligible coverage had actually tried at least one annual telemedicine
visit [8]. Early in the pandemic there was the sense that COVID
would provide the tipping point that would finally push telemed-
icine into regular everyday practice. The assumption was that the
necessary implementation of telemedicine would raise awareness
and improve comfort with this technology, leading to widespread
and sustained adoption that would persist long after the pandemic
had subsided.

When the pandemic hit, several articles were published in the
orthopedic literature that outlined how to establish outpatient
telemedicine practices for the arthroplasty population and the
factors and barriers that had to be overcome [9]. Table 1 lists some
of these factors that need to be considered when implementing
telemedicine. The implementation of a telemedicine program can
be complex and time consuming and is beyond the scope of this
article. The AmericanMedical Association has published a playbook
for the implementation of telemedicine which provides a detailed
pathway for those embarking on this journey [10]. Implementing
telemedicine requires effort and input from a team that includes
the surgeon and care team in addition to financial, administrative,
information technology, and legal champions.

Multiple federal and state policy changes were made at the start
of the pandemic to encourage the adoption of telemedicine. These
changes expanded Current Procedural Terminology codes, allowed
home to be an eligible patient origination site, and relaxed The
Health Insurance Portability and Accountability Act and Stark pro-
visions. Favorable changes in reimbursement in response to the
pandemic may have assisted in the rapid adoption of telemedicine.
The Coronavirus Preparedness and Response Supplemental Appro-
priations Act, passed onMarch 6, 2020, expanded funding to support
all telemedicine services to Medicare patients during the pandemic.
Many Medicaid programs mirrored Medicare. Several insurance
companies also waived patient cost-sharing for telehealth and
expanded their coverage and reimbursement for telehealth services.

The pandemic and efforts to deregulate telemedicine resulted in
a dramatic increase in the use of telehealth across the country.
Figure 1 shows the telemedicine experience of a large orthopedic
department at an academic medical center. It is notable that the
rapid increase in use of virtual visits was followed by a slow decline
in the use of telemedicine following the reopening of clinics and the
return to elective orthopedic surgery. This pattern of telemedicine
utilizationdrapid uptick in use in March, peak in April, and steady
decline in utilization sincedhas been shown in national studies
across different patient demographics and in multiple medical and
surgical specialties [11]. By October, telehealth usage as a per-
centage of total visits during the baseline week was only 1% in or-
thopedic surgery, with orthopedic surgeons appearing less
amenable to telehealth than providers in other specialties [11]. It is
thus not clear that the shift to telehealth will persist in the
arthroplasty community after the immediate crisis has passed. As
arthroplasty clinics learn how to safely reopen with masking and
social distancing in effect, many practices have shifted the majority
of patient visits back to in-person encounters.



Fig. 1. Telehealth visits performed by one orthopedic surgery practice at a large academic medical center between March and August 2020.
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Why the lack of sustained use of telemedicine? There are likely
multiple reasons. Certainly some of the resistance and lack of sus-
tained enthusiasm rests with the clinicians. Although an emer-
gency situation may be enough motivation to adopt new
technology, the duration of adoption may not have been long
enough for clinicians and their staff to get comfortable with the
new telehealth platforms. Additionally, as the perceived risk of
COVID decreased and the mitigation efforts were implemented,
telemedicine appointments were likely seen as inferior to in-
person visit for certain patients, including those who require a
physical examination or radiographs. Even at the height of the
pandemic, orthopedic providers reported that only one-third of
their patients were appropriate for telemedicine visits [12]; it is
hard to make a substantial investment in a patient care delivery
model that is perceived as inferior for the majority of patients.
Long-term adoption of telemedicine will require physician accep-
tance and health system efforts to make this technology available
and convenient for the majority of patients.

Patients may also be a driving force in the lack of sustained
demand for telemedicine. Some have asserted that increasingly
tech-savvy patients will drive the adoption of this technology
through increasing consumer demand [13]. However, a recent
survey of arthroplasty patients during the COVID-19 pandemic
suggested that a large majority prefer in-person visits; only 28% of
patients who had completed a telemedicine visit reported that they
would prefer future visits to be conducted via telemedicine for
reasons unrelated to COVID-19 [14]. Another separate survey of
arthroplasty patients revealed that 80% of patients rank in-person
visits as their first choice [15]. The underlying reason for this lack
of enthusiasmmay be due to the older age of arthroplasty patients;
patients over the age of 65 years are less likely to voluntarily choose
telemedicine compared to younger patients [11]. The lack of per-
sonal contact and emotional connection to their caregivers, as well
as a perception that telemedicine provides a lower level of care,
may underlie patient preference for in-person visits.
Conclusion

As the slow burn of the COVID-19 pandemic continues, it is clear
that many behavioral changes, such as wearing masks, hand
washing, and social distancing, will persist for a long time to come.
Conserving resources and minimizing personal contact have
become ingrained in our practices. It is likely that the accelerated
trend to short stay and outpatient arthroplasty will continue and is
unlikely to reverse course. However, the future of telemedicine is
less clear, particularly if many of the policy changes favorable to
telemedicine are reversed. Although telemedicine has been an
important tool during this pandemic, and will no doubt continue to
have an important role as the waves of the pandemic continue, it
seems that the majority of arthroplasty visits will remain in person
for the foreseeable future.
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