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Abstract
Background In response to the coronavirus disease 2019
(COVID-19) pandemic, the Centers for Medicare and
Medicaid Services pledged payment for telehealth visits for
the duration of this public health emergency in an effort to
decrease COVID-19 transmission and allow for de-
ployment of residents and attending physicians to support
critical-care services. Although the COVID-19 pandemic
has vastly expanded telehealth use, no studies to our
knowledge have analyzed the implementation and success
of telehealth for orthopaedic trauma. This population is
unique in that patients who have experienced orthopaedic
trauma range in age from early childhood to late adulthood,
they vary across the socioeconomic spectrum, may need to
undergo emergent or urgent surgery, often have impaired

mobility, and, historically, do not always follow-up con-
sistently with healthcare providers.
Questions/purposes (1) To what extent did telehealth us-
age increase for an outpatient orthopaedic trauma clinic at a
Level 1 trauma center from themonth before the COVID-19
stay-at-home order compared with the month immediately
following the order? (2) What is the proportion of no-show
visits before and after the implementation of telehealth?
Methods After nonurgent clinic visits were postponed,
telehealth visits were offered to all patients due to the
COVID-19 stay-at-home order. Patients with internet ac-
cess who had the ability to download the MyChart appli-
cation on their mobile device and agreed to a telehealth
visit were seen virtually betweenMarch 16, 2020 and April
10, 2020 (COVID-19) by three attending orthopaedic
trauma surgeons at a large, urban, Level 1 trauma center.
Clinic schedules and patient charts were reviewed to de-
termine clinical volumes and no-show proportions. The
COVID-19 period was compared with the 4 weeks before
March 16, 2020 (pre-COVID-19), when all visits were
conducted in-person. The overall clinic volume decreased
from 340 to 233 (31%) between the two periods. The
median (range) age of telehealth patients was 46 years (20
to 89). Eighty-four percent (72 of 86) of telehealth visits
were postoperative and established nonoperative patient
visits, and 16% (14 of 86) were new-patient visits. To avoid
in-person suture or staple removal, patients seen for their 2-
week postoperative visit had either absorbable closures,
staples, or nonabsorbable sutures removed by a home
health registered nurse or skilled nursing facility registered
nurse. If radiographs were indicated, they were obtained at
outside facilities or our institution before patients returned
home for their telehealth visit.
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Results There was an increase in the percentage of office
visits conducted via telehealth between the pre-COVID-19
and COVID-19 periods (0% [0 of 340] versus 37% [86 of
233]; p < 0.001), and by the third week of implementation,
telehealth comprised approximately half of all clinic visits
(57%; [30 of 53]). There was no difference in the no-show
proportion between the two periods (13% [53 of 393] for
the pre-COVID-19 period and 14% [37 of 270] for the
COVID-19 period; p = 0.91).
Conclusions Clinicians should consider implementing
telehealth strategies to provide high-quality care for
patients and protect the workforce during a pandemic. In a
previously telehealth-naı̈ve clinic, we show successful
implementation of telehealth for a diverse orthopaedic
trauma population that historically has issues with mobility
and follow-up. Our strategies include postponing long-
term follow-up visits, having sutures or staples removed
by a home health or skilled nursing facility registered
nurse, having patients obtain pertinent imaging before the
visit, and ensuring that patients have access to mobile
devices and internet connectivity. Future studies should
evaluate the incidence of missed infections or stiffness as a
result of telehealth, analyze the subset of patients who may
be more vulnerable to no-shows or technological failures,
and conduct patient surveys to determine the factors that
contribute to patient preferences for or against the use of
telehealth.
Level of Evidence Level III, therapeutic study.

Introduction

In response to the coronavirus disease 2019 (COVID-19)
pandemic, the Centers for Disease Control recommended
exploring alternatives to face-to-face visits [4], and the
Centers for Medicare and Medicaid Services pledged
payment for telehealth visits in broader circumstances
throughout the COVID-19 public health emergency [5].
These measures aimed to decrease COVID-19 trans-
missions and potentially allow for deployment of residents
and attending physicians to support critical care services.
With the California stay-at-home order onMarch 19, 2020,
providers across all specialties at our institution responded
with various strategies, including implementing telehealth
clinic visits and delaying nonurgent in-person patient
encounters, leading to decreased hospital traffic, personal
protective equipment consumption, and face-to-face
interactions.

Although prompted by a pandemic, substituting tele-
health visits for in-person orthopaedic surgery encounters
is not a novel idea. Studies within orthopaedics have found
favorable cost benefits of telehealth specifically for new
oncology patients, and that telehealth substitutes ade-
quately for clinic encounters even when ROM examination

is necessary [1, 6]. A survey of institutions participating in
the Electronic Residency Application Service revealed a
63% proportion of telehealth use with an additional 23% of
facilities in the process of establishing telehealth capa-
bilities [11]. Some orthopaedic trauma surgeons have also
made changes to their typical protocols to eliminate the
need for early postoperative follow-up, including using
absorbable suture for closing wounds or discharging
patients home with suture removal kits [12].

A good clinical strategy during the COVID-19 pan-
demic and for future crises decreases face-to-face in-
teraction between the patient and provider as well as
community exposure, and minimizes necessary clinic
personnel without compromising patient outcomes. The
COVID-19 pandemic has vastly expanded telehealth use
in a variety of specialties, including colorectal cancer,
urology, and vascular surgery [2, 3, 8]. In addition, several
online-based platforms have made remote appointments
and consultations more feasible worldwide [7, 13].
However, to our knowledge no prior studies have analyzed
the implementation of telehealth in orthopaedic trauma
care, which is unique in that this population encompasses
all ages and socioeconomic statuses, its associated di-
agnoses do not provide the convenience of delay as in
elective surgery, the patients often have impaired mobility,
and in many prior studies patient follow-up has been in-
consistent. Therefore, in this study we evaluated the
implementation and highlight the benefits and drawbacks
of changing clinic structure at a Level 1 orthopaedic trauma
center during the COVID-19 pandemic that can be used for
future crises.

We therefore asked: (1) To what extent did telehealth
usage increase for an outpatient orthopaedic trauma clinic
at a Level 1 trauma center from the month before the
COVID-19 stay-at-home order compared with the month
immediately following the order? (2) What is the pro-
portion of no-show visits before and after the imple-
mentation of telehealth?

Patients and Methods

Study Design and Setting

This was a retrospective study comparing clinic volume for
the period before the stay-at-home order (February 17,
2020 to March 15, 2020; pre-COVID-19 period) to the
month immediately following it (March 16, 2020 to April
10, 2020; COVID-19 period) at UC San Diego Health, a
large, urban, Level 1 trauma center in San Diego, CA,
USA. At the strong recommendation of our hospital system
and the Orthopaedic Trauma Association, our orthopaedic
trauma department discontinued nonessential surgery and
clinic visits starting on March 16, 2020. The determination

2258 Siow et al. Clinical Orthopaedics and Related Research®

Copyright © 2020 by the Association of Bone and Joint Surgeons. Unauthorized reproduction of this article is prohibited.



of nonessential was subject to the attending surgeon’s
discretion, but generally included established patients
greater than 4weeks from injury or surgery with no specific
concern for wound or fracture healing complications.

Participants

Nonurgent clinic visits, which were defined as long-term
follow-up visits without concern for wound healing, non-
union, or where advancement of weightbearing status was
not pending radiographs were postponed until the next
necessary follow-up. Telehealth visits were offered for all
postoperative, established, and new patients during the
COVID-19 period to reduce in-person patient encounters.
One week before scheduled postoperative and established
patient appointments and 1 day to 2 days before new pa-
tient clinic visits, clinic medical assistants called patients to
discuss converting to a telehealth visit. Patients were re-
quired to have a mobile device capable of downloading the
telehealth MyChart application and internet access for
participating in the virtual visit. The medical assistants
instructed patients to obtain imaging before their visit when
indicated. Non-English speaking patients were also offered
telehealth visits, with a translator present via video
streaming or telephone and physical exam performed on
video. Patients without technological capabilities or who
declined a virtual visit maintained their original appoint-
ments. Patients with traumatic wounds from an open injury
were also offered a telehealth visit but were recommended
to come in person for wound healing surveillance purposes.

All patients who participated in an office visit, whether
virtual or in person, were included in the study. Patients
who were no shows were recorded as such. Our control
period was the pre-COVID-19 period, 4 weeks before
March 16, 2020, during which all visits were conducted in
person. Following this time, clinic volumes for post-
operative, established, and new patients decreased. The
change in clinic volumes for three attending orthopaedic
trauma surgeons (PJG, AKS, WTK) was collected using
our institution’s electronic health record and compared
with clinic volumes during the 4 weeks before March 16,
2020 (pre-COVID-19 period). The overall clinic volume

decreased 31% (from 340 to 233) when comparing pre-
COVID-19 to COVID-19 (Table 1).

Description of Experiment, Treatment, or Surgery

To avoid in-person suture or staple removal, patients seen
for their 2-week postoperative visit had either absorbable
monocryl closures or staples or nonabsorbable sutures re-
moved by a home health registered nurse or skilled nursing
facility resident nurse. If radiographs were indicated, they
were obtained at outside facilities or at our institution be-
fore the patients scheduled telehealth visit.

On the day of the telehealth visit, the patient would log
onto their medical MyChart application on their mobile
device, and the provider would receive a notification that
the patient was ready for their 20-minute virtual visit. The
provider would then log on and conduct the video visit.
After the history was obtained, patients were instructed to
show their incision on the video and perform their maxi-
mum ROM. Patients with poorly healing incisions were
instructed to come for an in-person appointment, and those
with poor ROM were considered for earlier physical ther-
apy. Sensation and vascular examwere not a routine part of
the telehealth appointment. Once the visit was completed,
the medical assistant would schedule the next appointment
with the patient via the MyChart application.

Aftercare

Postoperative care in the COVID-19 cohort did not deviate
from normal care. In both scenarios, patients were seen at 2
and 6 weeks postoperatively. For most patients, sutures
were removed at 2 weeks and imaging was obtained at
6 weeks. Postoperative ROM, weightbearing, and physical
therapy protocols remained unchanged.

Variables, Outcome Measures, Data Sources, and Bias

Clinic visits were recorded as either in-person, video tele-
health, or telephone encounters. Patients who did not cancel

Table 1. A comparison of clinic structure before and after the implementation of telehealth

Clinic characteristics

Pre-COVID-19:
February 17, 2020 to March 13, 2020

(n = 340)

COVID-19:
March 16, 2020 to April 10, 2020

(n = 233) p value

Telehealth visits 0% (0) 37% (86) < 0.001a

In-person visits 100% (340) 63% (147)

No-show proportion 13% 13% 0.91

a=statistically significant.
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more than 24 hours in advance of the visit were designated as
no shows, which is consistent with our clinic policy.

Our primary study outcome was to quantify the in-
creased use of telehealth visits for outpatient orthopaedic
trauma clinics during stay-at-home orders. We compared
in-person versus telehealth clinic visits of our three or-
thopaedic trauma attendings (PJG, AKS, WTK) during the
first 4 weeks of stay-at-home to the 4 weeks immediately
preceding the stay-at-home order.

Our secondary study outcome was to quantify the pro-
portion of no-show clinic visits during telehealth imple-
mentation compared with in-person visits before stay-at-
home orders. We again compared the patient no-shows
from the first 4 weeks of stay-at-home orders to the pre-
ceding 4 weeks.

Demographics, Description of Study Population

The median (range) age of telehealth patients was 46 years
(20 to 89) (Fig. 1). Forty-eight percent (41 of 86) of patients
were men.

Accounting for all Patients

We included all clinic patients during the 8-week period.
This totaled 573 patient encounters: 487 in-person visits
and 86 telehealth appointments. No clinic visits were ex-
cluded. Because this study evaluated the implementation
of a novel system, patient clinical outcomes were not
analyzed.

Statistical Analysis, Study Size

We used IBM SPSS Statistics for Macintosh, Version 26.0
(IBMCorp, Armonk, NY, USA), for all statistical analyses,
with alpha set at 0.05 to declare statistical significance. We
used a chi-square test to analyze the no-show proportions
pre-COVID-19 and COVID-19. Fisher’s exact test was
used to compare the percentage of telehealth visits between
the two time periods, given the low incidence of this type of
visit in the pre-COVID-19 period.

Results

Change in Telehealth Usage

The proportion of visits conducted under telehealth in-
creased during the first month of the COVID-19 stay-at-
home order (0% [0 of 340] versus 37% [86 of 233]; p <
0.001). By the third week of implementation, approxi-
mately half of all clinic visits were conducted using tele-
health (57% [30 of 53]). Eighty-four percent (72 of 86) of
telehealth visits were postoperative and established non-
operative patient visits, and 16% (14 of 86) were new-
patient visits (Fig. 2).

Did the Proportion of No-show Visits Increase
with Telehealth?

There was no difference in the no-show proportion be-
tween the two periods (13% [53 of 393] for the pre-

Fig. 1 This graph shows the age distribution of patients seen via telehealth. Patients of all
ages were amenable to telehealth, and in our study, their ages ranged from 20 years to 89
years.
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COVID-19 period and 14% [37 of 270] for the COVID-19
period; p = 0.91). One telehealth visit (1% [1 of 86]) had to
be cancelled during the study period because of problems
with connectivity.

Discussion

As of this writing, the United States has reported more
patients with COVID-19 than any other country, and the
numbers continue to rise [9]. Given the severity of the
global pandemic, it is of utmost importance to minimize in-
person patient interactions with hospital systems and pro-
mote social distancing. In this study, we offered a viable
alternative for a Level 1 trauma center’s orthopaedic
trauma clinic that can be used by clinics throughout the
United States to deliver high-quality care for a trauma
population that encompasses all ages and socioeconomic
statuses, a population that often must undergo time-
sensitive surgery, typically has impaired mobility, and
historically does not consistently follow-up with healthcare
providers. After postponing nonurgent clinic visits to re-
duce volume, many remaining office visits can be con-
ducted via telehealth, with sutures or staples removed by a
home health or skilled nursing facility registered nurse and
imaging obtained before the visit. In our experience,

postoperative and new patients of all ages were amenable
to telehealth without changes in no-show proportions.
Furthermore, decreasing the clinic volume allows for the
deployment of essential healthcare workers to other set-
tings to care for patients with COVID-19. By improving
outpatient care, we can not only decrease patient exposure
to COVID-19 but also contribute to the workforce during
this time of need.

Limitations

This study had several limitations. First, this study lacked
data on long-term outcomes to evaluate whether conver-
sion to telehealth led to additional adverse outcomes, such
as early surgical-site infections that could have been better
evaluated during an in-person visit. In some instances,
video quality for a telehealth visit is not adequate to see the
surgical site and detect an early surgical-site infection. To
address this concern, we offer two solutions. First, in
contrast to Stinner et al. [12], who suggested giving
patients suture or staple removal kits along with links to
instructional videos, we worked with home health agencies
to have a registered nurse conduct an in-home visit, ex-
amine the surgical site, and, if ready, remove the sutures or
staples. Admittedly, the number needed to treat with a

Fig. 2 This graph shows changes in clinic volume and structure during the COVID-19 pandemic. There was an overall decrease in
the number of patients per clinic, as well as an increase in the percentage of visits that were conducted virtually via telehealth.
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home health registered nurse to prevent one surgical-site
infection may be high. However, by going this route, we
hoped to reduce the increased patient morbidity associ-
ated with a surgical-site infection. Second, we suggest
that patients send photographs of their surgical wound to
their provider before the clinic appointment. This would
allow providers to review surgical sites for the upcoming
clinic visit and convert the telehealth visit to an in-person
appointment if any of the photographs show anything
that is concerning. Although we understand that not
having a surgeon evaluate the patient in person may lead
to missed infections, further studies are needed to de-
termine how often telehealth-related complications
might occur.

A second limitation is the inability to perform a full
physical exam via telehealth. During the video visit, we
performed wound checks and ROM exams but were unable
to perform detailed neurological or vascular exams.
Infection and stiffness are two crucial findings of the
physical exam for orthopaedic trauma and are able to be
detected well via telehealth, as they do not require the use
of special maneuvers that other specialties employ, such
as a sports surgeon’s use of the Lachman test, or a spine
surgeon’s use of Hoffman’s sign. Despite these short-
comings of the physical exam via telehealth, we believe the
benefits of minimizing in-person encounters during a
pandemic outweigh the risks of an unstudied complication
profile. As other institutions implement telehealth, we en-
courage keeping these limitations in mind.

Third, to our knowledge, there is a lack of data for or-
thopaedic trauma telehealth; consequently, there are cur-
rently no accepted “best practices.” As the evidence
improves from institution-reported telehealth experiences
stemming from the COVID-19 pandemic, we will be better
equipped to establish standards of care. In this study, we
present our methods of introducing telehealth within a
previously telehealth-naı̈ve institution and have proven its
feasibility. We believe best practices should include the
following: all patients should be called days before their
appointment, be offered the option of telehealth, be
instructed to obtain imaging where applicable, and be
dvised about the the risks and benefits of telehealth via
informed consent.

Change in Telehealth Usage

Our study found that approximately half of orthopaedic
trauma clinic visits can be conducted via telehealth,
2 weeks after introducing these structural changes. The
reduced volume and rise in telehealth visits not only re-
duced the sheer number of encounters between patients and
the high-risk clinical environment, but it also had down-
stream effects of reducing asymptomatic spread and

augmenting the COVID-19 workforce by repurposing or-
thopaedic residents. Our findings were similar to that of
Loeb et al. [10], who found that providers estimated that
roughly one-third of patients would be suitable for tele-
health visits, and they anticipated seeing one-fourth of their
normal clinic volume, or one-half of the reduced clinic
volume, remotely. Almost two-thirds of Electronic
Residency Application Service-participating orthopaedic
institutions are providing telehealth services, of which 83%
implemented these services because of the COVID-19
pandemic [11]. Thus, despite the absence of data to our
knowledge, we imagine other institutions will be able to
reproduce similar proportions of virtual visits, even in the
more tenuous trauma population. Many unanswered
questions remain regarding telehealth in the orthopaedic
population, and we hope that future studies will explore
these. First, as mentioned, the inability to perform a full
physical exam increases the risk of missed diagnoses, and a
long-term follow-up study would help determine the in-
cidence of missed complications as a result of telehealth. In
addition, an analysis of which patients were more suscep-
tible to complications, no shows, or technological failures
can give insight into the more vulnerable populations that
may benefit from an in-person visit.

Did the Proportion of No-show Visits Increase
with Telehealth?

We found no difference in no-show proportions before and
after the introduction of telehealth. The cumulative time
saved by conducting visits virtually provides patients with
more time with their families and less time away from
work. Anecdotally, we were pleasantly surprised to see that
patients living with housing insecurity were able to conduct
telehealth visits, which may help them, as they sometimes
have difficulty garnering resources to travel to in-person
visits. These patients were subject to the same minimum
requirements of a mobile device and internet connectivity,
which many were able to gain from public WiFi networks.
In addition, we successfully conducted virtual visits with
patients whose ages ranged from 20 to 89 years, with a
relatively even distribution across all ages (Fig. 1),
sugesting the wide applicability of telehealth for patients
who have experienced orthopaedic trauma. Patients may
currently be more amenable to telehealth clinic visits given
the pandemic climate to promote social distancing and
reduce the number of times they interact with the clinic
setting. However, they may not have the same enthusiasm
once stay-at-home orders are relaxed and social distancing
requirements are eased. Thus, future studies may conduct
patient surveys to determine what personal, medical, or
socioeconomic factors contribute to a patient’s preference
for or against telehealth.
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Conclusions

In an orthopaedic trauma population, we found that ap-
proximately half of clinic visits can be conducted virtu-
ally within 2 weeks of introducing telehealth to a
previously telehealth-naı̈ve system. We also found no
difference in no-show proportions before and after the
introduction of telehealth. Clinicians might consider
implementing similar telehealth strategies to reduce in-
person patient-provider interactions if a resurgence of
COVID-19 cases were to arise, even in this high-risk
population. These strategies include postponing long-
term follow-up visits, having sutures or staples removed
by a home health or skilled nursing facility registered
nurse, having patients obtain pertinent imaging before the
visit, and ensuring that patients have access to mobile
devices and internet connectivity. Future studies should
evaluate the incidence of missed infections or stiffness
as a result of telehealth, analyze the subset of patients who
may be more vulnerable to no shows or technological
failures, and conduct patient surveys to determine the
factors that contribute to patient preferences for or against
the use of telehealth.
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