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�� General orthopaedics

Transformation from a traditional 
model to a virtual model of care in 
orthopaedic surgery
COVID-19 experience and beyond

Virtual encounters have experienced an exponential rise amid the current COVID-19 crisis. 
This abrupt change, seen in response to unprecedented medical and environmental chal-
lenges, has been forced upon the orthopaedic community. However, such changes to adopt-
ing virtual care and technology were already in the evolution forecast, albeit in an unpredict-
able timetable impeded by regulatory and financial barriers. This adoption is not meant to 
replace, but rather augment established, traditional models of care while ensuring patient/
provider safety, especially during the pandemic. While our department, like those of other 
institutions, has performed virtual care for several years, it represented a small fraction of 
daily care. The pandemic required an accelerated and comprehensive approach to the new 
reality. Contemporary literature has already shown equivalent safety and patient satisfac-
tion, as well as superior efficiency and reduced expenses with musculoskeletal virtual care 
(MSKVC) versus traditional models. Nevertheless, current literature detailing operational 
models of MSKVC is scarce. The current review describes our pre-pandemic MSKVC mod-
el and the shift to a MSKVC pandemic workflow that enumerates the conceptual workflow 
organization (patient triage, from timely care provision based on symptom acuity/severity 
to a continuum that includes future follow-up). Furthermore, specific setup requirements 
(both resource/personnel requirements such as hardware, software, and network connectiv-
ity requirements, and patient/provider characteristics respectively), and professional expec-
tations are outlined. MSKVC has already become a pivotal element of musculoskeletal care, 
due to COVID-19, and these changes are confidently here to stay. Readiness to adapt and 
evolve will be required of individual musculoskeletal clinical teams as well as organizations, 
as established paradigms evolve.
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Introduction
Telemedicine, or the use of electronic infor-
mation and communication technologies 
such as the internet to provide/support 
healthcare, has seen exponential growth over 
the past decade.1 Indeed, the telemedicine 
market was worth $30 billion in 2019 and is 
projected to grow 20% to 50% every year.2 
Prior to the pandemic forcing a significant 
decrease in face-to-face clinical encounters, 
health professionals had been developing the 
opportunities and capabilities of telehealth 
services. Today, the remote provision of 
healthcare services has increased patient and 
provider safety. The global coronavirus 2019 
(COVID-19) pandemic has forced increased 

interest and sudden adoption of this rapidly 
evolving field, specifically in the form of 
virtual clinical visits.3 The necessities of social 
distancing have forced a one-week transition 
from the traditional model of care (mainly 
face-to-face (F2F) encounters) to a predomi-
nantly virtual practice. Similar to many other 
institutions, prior to COVID-19, our depart-
ment has performed virtual care for years, 
albeit this represented a small fraction of our 
practice. In response to the pandemic and 
public health recommendations for social 
distancing, there was a marked increase in 
telemedicine practices. Consequently, we 
have seen a transformation from a tradi-
tional model to a virtual model of care for 
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Fig. 1

The traditional pathway for patient access to musculoskeletal care.

Fig. 2

Integration of the virtual visits into patient access pathways.

the majority of non-acute orthopaedic patients. As such, 
adaptation to the COVID-19 crisis created a conversion 
to incorporating technology and virtual care that was a 
long-due necessity within the field of orthopaedics. The 
results of this crisis and this adaptation process will prob-
ably result in an evolution of how we practice.

One potential systematic algorithm to address adap-
tation and change in orthopaedics is the Observe-Orient-
Decide-Act (O-O-D-A) loop, a model successfully adapted 
for use in numerous business4 and medical models.5–8 
Applying such principles to the challenges currently faced 
by orthopaedic surgeons would initiate the following 
sequence: 1) An observation of persistent demand (espe-
cially postoperative care and established chronic disease 
management) for musculoskeletal care despite the chal-
lenges of social distancing and the longer-term barriers 
to patient access and increased time/resource utilization 
associated with in-office visits; 2) orientation of self and 
system regarding telemedicine as a viable tool to help 

overcome the aforementioned barriers; 3) a decision to 
establish workflows for virtual musculoskeletal care that 
are amenable to generalized implementation across 
orthopaedic surgery; and 4) action by applying such 
models while maintaining continuous testing for safety 
and efficacy, thereby bridging the dearth in literature. 
Simply stated, continuous evaluation through rational 
metrics is critical to avoid an adverse event.7,8

Of note, MSKVC is a modality of healthcare provision, 
rather than a distinct clinical service of its own accord.9 As 
such, MSKVC should be viewed as an integral clinical care 
delivery modality, rather than a separate complementary 
utility.10 An episode of care is a continuum of a number 
of methods.11 The current review describes a shift from 
a traditional model of musculoskeletal care (Figure  1) 
to include the MSKVC triaging platform to initiate the 
assignment to an episode of care management provision 
(Figure 2) (Table I). In this paper, we outline the workflow 
organization (how the MSKVC model can be structured 
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Table I. Elements of an ideal remote digital health virtual visit platform.

Access management Patient queue management system
Appointment scheduling
Automated appointment reminders

Technology
communications
integration

High resolution hosting and video conferencing
Cloud based video hosting
Secure messaging pre- and post-visit
Electronic Health Record (EHR) integration
Facility systems integration

Security End-to-end Secure Sockets Layer (SSL)
128 to 256-bit Advanced Encryption Standard 
(AES)

Support Reliable cloud-based technologies
Technology support, call, and web
Training and education

Table II. The Acuity and Severity questionnaire form directing downstream 
decision making the Musculoskeletal Virtual Care (MSKVS) triage model.

1.	 What joint or body location are you calling about?
•	 Shoulder, elbow, hand, wrist, hip, knee, foot or ankle: Go to Q2
•	 Calf pain or swelling: Go to Q6
•	 Spine (neck and back pain, cervical, thoracic, lumbar) or pain/numbness radiating down 

the arm or the leg: Go to Q7

2.	 Is the patient calling because of an injury, broken bone, accident, tendon or muscle injury 
or fall?
•	 No: Go to Q3
•	 Yes: Go to Q5

3.	 Has the patient had a recent Orthopaedic surgery or procedure?
•	 No: schedule a routine virtual visit with the appropriate centre or the section virtual 

visit team member.
•	 Yes: Go to Q4

4.	  Do you have a fever, drainage from the surgical wound site, severe swelling of the joint?
•	 < 14 years old: page Paediatric Orthopedics on-call
•	 No: schedule an urgent virtual visit with operative team or appropriate centre or 

section Virtual Visit team member.
•	 Yes to any+ during business hours: contact surgeon’s office to schedule an Urgent 

Virtual Visit.
•	 Yes to any+ after business hours:

•	 Setup an on-call virtual visit
•	 Call Orthopaedics acute care centre
•	 Prepare for potential transfer to the Emergency Department with notification of 

on-call orthopaedic resident
•	 Ask COVID-19 screening questions prior to referral

•	 If patient is unable to do a virtual visit, then a phone call with the On Demand 
Virtual Visit team member is to be conducted and the originating answering party on 
the phone is to facilitate logistics. (Alternatives to cover include Primary Care Sports 
Medicine doctors and Orthopaedic acute care centre lead physician depending on 
patient location)

5. For shoulder:
For elbow:
For hand and wrist:
For hip:
For knee:
For foot and ankle:

Are you able to lift your arm above your head?
Are you able to fully extend and bend your elbow?
Are you able to fully grip objects with your hand?
Are you able to bear weight on your hip?
Are you able to fully extend and bend your knee?
Are you able to walk 4 steps? Do you have pain on inside/
outside of your ankle? Do you have pain on the inside 
outside of your foot?

►► No: schedule with on-call virtual visit team member
►► Yes to all: schedule a routine virtual visit with appropriate centre or section virtual visit 

team member.
►► If the patient is unable to do a virtual visit, then redirect to a phone call with the on 

demand virtual visit team member and the originating answering party on the phone is to 
facilitate logistics. Alternatives to cover include primary care sports medicine doctors and 
Orthopaedic acute care centre lead physician depending on patient location.

6.	 Calf DVT-Related Questions:
Do you have swelling of your calf?
Do you have pain when you squeeze your calf?
Have you been immobilized, bedridden or had major surgery in the last 12 weeks?
Have you been diagnosed with a DVT in the past?
•	 No to all: schedule a routine virtual visit with the appropriate centre or the section 

virtual visit team member.
•	 Yes to any+ After business hours:

•	 Setup an on-call virtual visit
•	 Call Orthopaedics acute care centre
•	 Prepare for potential transfer to the Emergency Department with notification of 

on-call orthopaedic resident
•	 Ask COVID-19 screening questions prior to referral

•	 If patient is unable to do a virtual visit, then a phone call with On Demand Virtual 
Visit team member and the originating answering party on the phone is to facilitate 
logistics. Alternatives to cover include primary care sports medicine doctors and Ortho-
paedic acute care centre lead physician depending on patient location.

7.	 Do you have any new onset of bowel, bladder or sexual dysfunction, perianalnumb-
ness, new weakness in your lower legs, lower legs, or do you have a new feverand 
< 50 years of age?
•	 No: Schedule a routine virtual visit with appropriate center virtual visit team member.
•	 Yes to any:
•	 Call Orthopaedics acute care center - Transfer to Emergency Department/Orthopaedics 

acute care center with notification ofthe on-call orthopaedic resident.
•	 Ask COVID-19 screening questions prior to referral.

from triage-based on symptom acuity/severity to a 
continuum that extends to follow-up), set-up require-
ments (both resources and personnel necessary), and 
important encounter/billing considerations as experi-
enced at an integrated healthcare system that provides 
MSKVC triage to a population of 4.5 million in North East 
Ohio. Furthermore, opportunities provided by the long-
term implementation of such a system are outlined.
The proposition of a universally applicable model.  The 
COVID-19 pandemic was associated with an exponen-
tial rise in the utilization of MSKVC reaching 76% of daily 
patient encounters, compared to 0.4% during a similar 
time-period of 2019. The following model describes the 
MSKVC triage system established to accommodate the 
sudden rise in demand.
The conceptual workflow organization.  Patients seeking 
musculoskeletal care are introduced by contacting the 
centralized appointment desk originating most from 
a provider referral, emergency department (ED), or ur-
gent care consults. Patients are diverted to a virtual short 
questionnaire that can be administered electronically or 
via telephone (Table II). The questionnaire would assess 
the acuity, severity or urgency and a secondary question-
naire that includes basic patient demographics, pertinent 
comorbidities, and key elements would provide insight 
into the nature of the patients' complaints, including 
type, location, character, acuity, recent surgical history, 
and newly obtained imaging.4,12 An acuity and urgency-
based stratification of patients would be conducted 
based on outcomes of the virtual musculoskeletal triage 
questionnaire, where patients with chronic conditions 
and established follow-up patients are offered routine 
virtual visits according to availability12 and geographical 
location. Conversely, derangements that are deemed to 
be acute, especially among patients with recent surgical 
history, are directed to a virtual musculoskeletal triage 
channel where a live interview with a musculoskeletal 
provider would guide down-stream disposition.13 Based 
on the results of the triaging questionnaire, coupled with 
providers’ assessment, patients would be referred to an 
urgency-appropriate disposition ranging from direct 

surgical admission, referral to the emergency depart-
ment (ED) or orthopaedic acute care centre after direct 
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Fig. 3

Multiple opportunities to implement a virtual visit in place of a traditional in-person office visit across the orthopaedic episode of care (EoC).

notification, and provision of a plan-of-care, or request-
ing appropriate imaging. Alternatively, patients could be 
scheduled for an on-demand (immediate), urgent (same-
day), expedited (within 72 hours), or routine virtual visit 
with the appropriate member of an orthopaedic clinical 
care team (Figure  2). Notably, virtual encounters have 
the potential to replace numerous episode-of-care inter-
actions and, therefore, can be recurrently utilized along 
the patients' continuum of care (Figure  3). Significant 
benefits of telemedicine include access to care especially 
in geographically isolated areas, improving quality of de-
livery (privacy assurance, decreasing waiting time), and 
healthcare cost reduction through both convenience and 
increased time efficiency. The largest limitations include 
limited physical exam assessment capabilities, potential 
electronic glitches, and decreasing face-to-face time, al-
though the latter point is currently preferred in the con-
text of the COVID-19 pandemic.
Patient selection and education.  Equivalent safety and 
patient satisfaction after virtual and in-office/ED visits 
have been established in the literature.14,15 Selecting pa-
tients for continued virtual interaction without the need 
for an in-office presentation requires scrutiny. Patients 
requiring routine follow-up have constituted the main 
bulk of MSKVC consumers, virtual triaging will allow for 
expansion to encompass several non-acute conditions. In 
addition, virtual care may add value to care of patients 
with chronic painful conditions. This subset of patients is 
characterized by increased healthcare utilization, recur-
rent presentation to the ED and outpatient clinics, and 
high risk for "doctor shopping" and opioid medication 
use. Virtual follow-up of such patients may mitigate ex-
penses while providing patients with the required pro-
vider consistency. Conversely, patients will require imme-
diate in-person evaluation or care provision, as indicated 
by MSKVC triaging. Such patients typically have a history 
of significant trauma raising suspicion for acute injury 
or fracture, or patients within their postoperative course 
who report a sudden onset of swelling, significant pain, 
or concerning wound features, including dehiscence or 
purulent discharge.

Patients require appropriate orientation regarding the 
required tasks and expectations of the virtual visit. This 
can be communicated in a checklist format to ensure 
success of the virtual interaction.16,17 Certainly, adoption 
of mobile devices and technologies has helped accelerate 
demand and acceptance of digital healthcare services. 
Patient compliance and high education level are likely 
conducive to successful continuous virtual care, while 
failure or impatience might prompt providers to recom-
mend in-office visits. Nevertheless, evidence suggesting 
such variation has not been conclusive.18–21 Measuring 
PROM and the business value of IT in healthcare will 
provide guidance on the efficiency and efficacy of these 
virtual care methods.7,21–24

The setup/resource requirements.  Adequate setup is 
essential to maintain high-quality virtual healthcare de-
livery. Currently available mainstream video-streaming 
methods are generally sufficient for successful patient-
provider interaction. Basic hardware requirements for vir-
tual healthcare provision vary between patients and pro-
viders (Table  III).25–27 Nevertheless, system requirements 
for patients encompass basic specifications present in 
most commercially available and current models of lap-
tops and cell-phones.26 The basic business network con-
nection has speeds of 50 to 100 megabits/sec (Mbps); 
however, minimum requirements to allow for smooth 
and clear video streaming is typically 5 Mbps of upload 
and 15 Mbps of download speeds which are considered 
commonplace.26,28 In brief, ideally, the provider should 
have the virtual visit on one screen with electronic medi-
cal record and imaging studies on another screen.

In light of the COVID-19 pandemic, the Office for 
Civil Rights (OCR, the HIPAA-enforcement arm of the 
US Department of Health and Human Services) stated it 
will exercise “enforcement discretion” and not penalize 
noncompliance with regulatory requirements during 
the “good faith provision of telehealth” in the COVID-19 
public health emergency.29 Nevertheless, the utiliza-
tion of dedicated HIPAA compliant software specifically 
optimized for the purposes of virtual visits should be 
sought. HIPAA telemedicine guidelines detail that only 
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Table III. Recommended specifications and room set-up for the patient-provider virtual encounter based on currently available mainstream technology.

Item Patient requirements* Provider requirements

System requirement Display A 720 p display is recommended. A 720 p is acceptable; 1080 p is preferred.

Processor A 3.4 GHz processor. A 4.5GHz-capable multithread processor is 
preferred to allow for multitasking.

Audio High definition input/output, preferably with echo suppression.

Graphics No need for a dedicated graphics 
processing unit.

A dedicated graphics processing unit is 
recommended.

Connectivity A minimum of 1-5Mbps upload/
download speed.

A minimum of 5 to 15 upload/download 
speed.

Cable management Maintain < 12 feet of ethernet cable to prevent the loss of data packets.

Broadband traffic Mitigate traffic during session.

Lighting Adequate lighting directed to the patient/provider and away from the camera.

Audio recording precautions Turn-off audio-activated and recording devices to prevent interference and for confidentiality purposes. Block sources 
of noise interference thorough closing windows and doors. A furnished room is more suited to mitigate echoing in the 
absence of soundproof walls.

*Present in most commercially available laptops and cell-phone devices.

authorized users should have access to electric patient 
health information (ePHI), and recommend a system of 
secure communication protecting ePHI integrity, and a 
system for monitoring ePHI communications to prevent 
accidental or malicious breaches.30 Such software would 
provide the patient status, waiting time, provider status, 
and a patient-friendly interface optimized for the nature 
of the visit. Furthermore, it would be at least dual 
encrypted for safety/privacy purposes and linked to an 
EMR for documentation.28

While the aforementioned requirements are generally 
regarded as mainstream, socioeconomic barriers may 
restrict the availability of such systems among certain 
patient populations. Rural areas, older populations 
(> 65 years), household income in the lowest quartile, 
education levels below a high school degree, and indi-
viduals with a disability status are more likely to lack 
internet connections, despite an arguable greater need 
for MSKVC.31 Therefore, regional healthcare centres may 
be provided with the necessary setup to act as MSKVC 
hubs for in-need populations. Indeed, published investi-
gations highlight the value of virtually equipped health-
care centres that provide musculoskeletal care. Sinha et 
al15 investigated patient satisfaction, travel cost and time 
in paediatric fracture patients receiving real-time video 
consultation with an orthopaedic surgeon in a regional 
medical centre (n = 101) versus those presenting to 
an outpatient clinic at a tertiary hospital (n = 66). The 
authors highlighted similar satisfaction rates between 
both cohorts, with a total of 8/101 patients reporting 
a preference for conventional follow-up after receiving 
MSKVC at their regional health centre.
Personnel requirements.  Ensuring minimal disruption of 
routine and optimizing the system to fit providers' prefer-
ences is crucial for mainstream adoption of virtual health-
care. The provision of virtual musculoskeletal healthcare 
will require various degrees of provider training in the 

efficient utilization of virtual systems.32 Specifically, the 
advent of virtual triaging may engender the need for a 
“MSK virtualist”; an orthopaedic specialist or advanced 
care provider who is well-versed at utilizing virtual sys-
tems and conducting virtual examinations to accurately 
stratify patients according to their acuity and urgency.

Telemedicine scheduling requirements can, at times, 
require a connected scheduling team and telehealth 
coordinator appropriately trained in video-conferencing 
platform use to facilitate scheduling, provide technical 
support, and educate patients regarding requisite down-
loads to a smartphone, tablet, or the computer and 
subsequent use. In the current triage model, the muscu-
loskeletal triage system is operated by trained providers 
who alternated shifts to ensure continuous coverage. 
Patients who eventually required emergent in-person 
assessment were evaluated by the on-call resident and 
the supervising attending physician. Additional options 
for providing care included an 'on demand' or 'same 
day virtual visit', which provided near immediate sub-
speciality evaluation. Of note, non-emergent virtual 
visits were incorporated into a half-day virtual/in-office 
alternating clinic schedule. This allowed for the most-
efficient workflow and ensured responsible ancillary staff 
utilization. To further maximize time efficiency, clinic 
workload could be divided with graduated responsibility 
dependent on level/education of healthcare provider. 
Attending physicians and fellows are encouraged to 
receive new patients, while resident trainees and non-
physician providers could provide supervised care for 
follow-up visits. While telehealth may be initially associ-
ated with decreased time efficiency due to lack of estab-
lished guidelines and overall novelty, over time providers 
have become quickly acclimated to this new visit format.
The encounter.  Patients and MSK care providers should 
be available online and on-time for MSKVC visits. Patients 
should check-in at least ten minutes before starting, and 
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Fig. 4

The time to complete an in-person office visit encounter (A) is dependent upon asynchronous collection and documentation of history and physical 
examination data in the electronic health record (EHR). Virtual visit encounters (B) allow for synchronous collection and documentation of history and physical 
examination data in the electronic health record (EHR), resulting in a shorter overall time to complete the entire encounter.

physicians should be notified via the online interface. It 
is important that the level of professionalism a patient 
would receive in the clinic is replicated within the virtual 
visit. To this end, a white coat/professional attire is rec-
ommended. Such professional attire is associated with 
high levels of patient satisfaction and increased patient 
scores rating physician knowledge, trustworthiness, care, 
and approachability.33 Patients are inviting us into their 
homes and often vice versa, so respect for the visualized 
environment is important to consider.

The chief complaint, history of present illness, current 
medications, allergies, and medical and surgical history 
should be obtained, as seen with typical in-office encoun-
ters. Under certain circumstances, patients may need to 
be accompanied by an aide such as a family member 
during the encounter whenever possible. Such measures 
would be contingent upon the patient's familiarity with 
the system, degree of education, compliance, and the 
nature of the disease. The patient's aide can help readjust 
the camera according to the provider instructions and if 
needed, help in conducting simple examination maneu-
vers according to the provider's direction. Notably, 
inability to perform a physical examination, as well as 
potentially compromised privacy in the presence of the 
patient’s aide, are hurdles that require further innova-
tion.34 Baseline vitals such as heart rate/rhythm and BP 
can be obtained through telemedicine peripherals when 
available which include electronic stethoscopes and blood 

pressure cuffs, in addition to cell-phone based features 
that measure a multitude of vital signs.35 Patients can 
be individually queried for their own weight, although 
potential inter-reliability changes cannot be overlooked.

A major advantage conferred by MSKVC is the effi-
ciency of the virtual encounter given the lack of travel, 
enabling providers and patients to make the most out of 
the interaction while affording synchronous electronic 
medical record documentation (Figure 4A, 4B). Notably, 
the additional time spent on electronic medical record 
documentation is associated with a significant diminu-
tion in the time dedicated to patient interaction,36 while 
virtual encounters highlights documentation as an inte-
gral part of the visit, especially given the electronic nature 
of the encounter.
Billing.  Medicare restrictions to virtual video visits have 
been a notorious detractor to widespread acceptance of 
MSKVC. Specifically, the law governing part B narrowed 
Medicare coverage of virtual visits to a mere 20% of its 
beneficiaries residing in rural areas.10 However, more 
recently, The Coronavirus Preparedness and Response 
Supplemental Appropriations Act has removed signif-
icant barriers to billing for telehealth encounters by al-
lowing physicians and other health care professionals to 
bill Medicare fee-for-service during the COVID-19 health 
emergency.37,38 The marked flourishing of the telehealth 
sector highlights a much-needed reform in the billing 
process to reflect the provided service. Further billing 
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reform regulations governing virtual healthcare provi-
sion is mandated to facilitate the routine use of MSKVC.
The value of going virtual beyond COVID-19.  The poten-
tial for improved efficiency using a MSKVC triage mod-
el should be viewed in the context of that afforded by 
traditional musculoskeletal emergent care provision sys-
tems.6–8 Anderson et al39 retrospectively compared the 
waiting time, visit duration, and time to evaluation by 
an orthopaedic specialist among 12,722 patients pre-
senting to dedicated musculoskeletal urgent care centres 
(MSKUC) versus the traditional ED in the USA. The au-
thors described shorter waiting times (MSKUC: 17 min-
utes vs ED: 46 minutes; p < 0.05), visit durations (MSKUC: 
43 minutes vs ED: 156 minutes; p < 0.05), and time to 
evaluation by an orthopaedic specialist (MSKUC: 1.2 
days vs ED: 3.4 days; p < 0.05) when dedicated muscu-
loskeletal urgent care centres were utilized. Nevertheless, 
the proposed virtual model holds potential in achieving 
several fold diminutions in the waiting time and time to 
evaluation by orthopaedic specialists compared to that 
currently afforded by urgent musculoskeletal care cen-
tres. Furthermore, improved efficiency would reflect on 
the pre-existing models of in-person care (ED and urgent 
care centres) via load mitigation and provide an initial 
impression and management plan, thereby enhancing 
efficiency.40–42 Such benefits are not provided at the ex-
pense of patient safety, as Rademacher et al43 outlined 
similar safety and efficacy between a matched cohort 
study of 1,933 patients receiving in-person screening 
versus 1,497 patients receiving tele-screening in the ED. 
Similarly, Mackenzie et al13 described the experience of 
the Edinburgh Trauma Triage Clinic by comparing out-
comes of simple fractures of the radial head, little finger, 
and fifth metacarpal pre- and post-implementation of a 
consultant-led virtual triage unit. The authors confirmed 
previous findings, highlighting similar to better patient-
reported outcomes among the virtually triaged cohort. 
Furthermore, mean cost per patient exhibited a four-fold 
decreased with the implementation of the virtual triage 
system.

The US healthcare system is transitioning to a value-based 
model, with emphasis on quality of healthcare provision, 
patient satisfaction, and outcomes.44,45 The Comprehensive 
Care for Joint Arthroplasty (CJR) is a national mandatory 
bundled-payment model for hip and knee arthroplasty that 
has been implemented in several metropolitan areas, with 
further expansion plans.46 Such a model provides compen-
sation for joint arthroplasty based on net expenses incurred 
during a hospitalization episode followed by a 90-day post-
discharge period. Therefore, the prospect of cost mitiga-
tion through virtual follow-up among low-risk patients for 
postoperative complications can drive further generaliza-
tion of virtual care. Moreover, the stratification of high-risk 
patients according to personalized follow-up requirements 
can diminish unnecessary costs incurred by visits that could 

be safely virtualized. Buvik et al47 conducted an economic 
evaluation of remote orthopaedic consultations based 
on a randomized controlled trial of 559 consultations in 
389 patients (video-assisted: n = 199 patients; standard 
outpatient consultation: n = 190 patients). The authors 
demonstrated that virtual orthopaedic and outpatient 
consults demonstrated similar gains in quality-adjusted 
life years (QALYs) despite diminished costs (an average of 
$75.30 lower) among the virtual consult cohort, as long 
as the number of patients receiving the service exceeded 
151 annually. These findings conform to future US health-
care policies of expanding the healthcare provision net and 
decreasing costs while maintaining high levels of quality.

Conclusion
MSKVC is projected to experience an exponential rise in 
demand during and beyond the COVID-19 crisis. Appli-
cable MSKVC will require integration of patient triaging 
into the proposed workflow. Such workflow dictates the 
continuous efficient interaction between various health-
care providers and patients in a virtual setting utilizing 
up-to-par physical setups and safe communication plat-
forms. The value provided by MSKVC in both cost miti-
gation improving accessibility and equivalent safety, and 
patient satisfaction compared to its traditional outpatient 
counterparts, will drive the generalization of MSKVC in 
the field of orthopaedic surgery.
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