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ABSTRACT

Background Guidelines concerning outpatient
management of patients during the coronavirus
pandemic required minimized face-to-face follow-up
and increased remote care. In response, we established
a virtual fracture clinic (VFC) review for emergency
department (ED) patients with musculoskeletal injuries,
meaning patients are reviewed 'virtually’ the next
workday by a multidisciplinary team, instead of routine
referral for face-to-face fracture clinic review. Patients
wait at home and are contacted afterwards to discuss
treatment. Based on VFC review, patients with minor
injuries are discharged, while for other patients an
extensive treatment plan is documented using injury-
specific care pathways. Additionally, we established an
ED orthopedic trauma fast-track to reduce waiting time.
This study aimed to evaluate the extent to which our
workflow supported adherence to national coronavirus-
related guidelines and effects on ED waiting time.
Methods A closed-loop audit was performed during
two 4-week periods using predefined standards: (1)

all eligible ED orthopedic trauma patients are referred
for VFC review; (2) reached afterwards; and follow-

up is (3) patient initiated, or (4) performed remotely,
whenever possible. Total ED waiting time, time to review,
time for review, and time after review were assessed
during both audit periods and compared with previous
measurements.

Results During both audits, the majority of eligible

ED patients were referred for VFC review (1st: n=162
(88.0%); 2nd: n=302 (98.4%)), and reached afterwards
(1st: 98.1%; 2nd: 99.0%). Of all referred patients,
17.9% and 13.6% were discharged ‘virtually’ during
first and second audits, respectively, while 45.0% and
41.1% of scheduled follow-up appointments were
remote. Median total ED waiting time was reduced (1st:
—36 minutes (p<0.001); 2nd: —33 minutes (p<0.001)).
During the second audit, median ED time to review was
reduced by —13 minutes (p<0.001), as well as time for
review: —10 minutes (p=0.019).

Discussion In line with national guidelines, our

VFC review allowed time-effective review and triage

of the majority of ED orthopedic trauma patients,
supporting patient-initiated and remote follow-up,
whenever possible. ED waiting time was reduced after
implementing the VFC review and orthopedic trauma
fast-track.

Level of evidence V.

INTRODUCTION

The COVID-19 pandemic was declared on 11
March 2020." The guidelines that were imple-
mented for the outpatient management of patients
as a result of this pandemic?? required considerable
and pragmatic revisions of established treatment
protocols in orthopedic trauma. This included
patient-initiated follow-up to be the default, as well
as minimizing the number of face-to-face appoint-
ments using telecommunication or video commu-
nication.??

The guidelines also prescribed that an attending
physician should assess the medical indication and
necessity of follow-up appointments, and indicate if
these appointments should be conducted remotely
or face to face.? However, this was not routine prior
to the pandemic, since the majority of emergency
department (ED) orthopedic trauma patients were
typically referred to a fracture clinic for further
face-to-face review within a few days after their
initial ED visit. After this appointment, a physician
(often a junior resident) would then decide if and
when a subsequent appointment was scheduled
using local protocols.

The virtual fracture clinic (VFC) model was
first established in 2011 in an effort to stream-
line outpatient management of orthopedic trauma
patients. The VFC model concerns all ED patients
with musculoskeletal injuries who do not require
acute admission. It consists of two main parts.*’
First, direct discharge from the ED of patients with
simple stable injuries. This is supported by remov-
able orthoses, a discharge leaflet and a telephone
helpline. Second, all other patients with muscu-
loskeletal injuries are discharged to home and
referred for a VFC review on the next day. This is
in contrast to the routine referral of all ED patients
for face-to-face review at the fracture clinic. During
the VFC review on the next workday, all patients
are reviewed ‘virtually’. That is, the patient waits at
home while a multidisciplinary team led by an ortho-
pedic consultant evaluates their case and outlines
his or her treatment. The possible outcomes of the
VFEC review include ‘virtual’ discharge (ie, no addi-
tional follow-up appointments), or follow-up in a
nurse-led clinic or subspecialty clinic. All patients
are contacted by telephone after VFC review to
discuss their treatment and to schedule the corre-
sponding appointments if applicable.*’
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Prior to the COVID-19 pandemic, our hospital had already
implemented the first part of the VFC model, that is, direct
discharge from the ED of patients with simple stable inju-
ries. During the first month of the coronavirus pandemic, our
hospital accelerated the implementation of the second part of
the VFC model, that is, the VFC review, since we anticipated
the VFC review to provide an opportunity to effectively adhere
to the aforementioned coronavirus-related guidelines.?3 That is,
if a proportion of the patients can be discharged ‘virtually’, and
a complete treatment plan is outlined during VFC review for
all patients, this might reduce the number of unnecessary and
untimely (face-to-face) follow-up appointments. Additionally, to
further alleviate the increasing workload for our ED staff, and
to minimize ED waiting time for orthopedic trauma patients, an
orthopedic trauma fast-track pathway was implemented in the
ED. This involved the use of fast-track rooms adjacent to the ED
and a dedicated fast-track team.

The aim of the current study was to evaluate whether imple-
mentation of a VFC review supported our adherence to the
guidelines for the outpatient management of patients during the
coronavirus pandemic. Additionally, we evaluated the compli-
ance to our new workflow (ie, both VFC review and ED fast-
track pathway), and its effects on waiting time in the ED, by
performing a closed-loop audit.

METHODS
The Standards for Quality Improvement Reporting Excellence
checklist was used while writing this article.®

Design
This was a closed-loop audit performed in a level 2 trauma
center and teaching hospital in Amsterdam, the Netherlands.

Workflow

Table 1 and figure 1 provide information on the differences
in workflow before and after implementing a VFC review and
ED orthopedic trauma fast-track pathway. These changes were

prepared during 3 weeks in March 2020 and implemented on
April 6, 2020.

In our hospital, the following four categories of ED ortho-
pedic trauma patients are generally encountered and determine
what steps are required by the ED staff before patients leave
the ED: (1) patients requiring immediate admission to the ward
(eg, for surgery or for social care reasons); (2) patients requiring
scheduled operative treatment (ie, not immediately, but within
the coming days/week); (3) conservatively treated patients
requiring follow-up; (4) conservatively treated patients who do
not require further follow-up (ie, direct discharge from the ED).

Prechange workflow

If immediate admission to the ward was required, the on-call
orthopedic consultant was contacted by the ED staff to admit
the patient. If scheduled operative treatment was deemed neces-
sary, the orthopedic consultant was contacted as well, and
management was decided and discussed in the ED. For these
patients, follow-up appointments were scheduled postopera-
tively. Conservatively treated patients requiring follow-up were
routinely referred to our fracture clinic for face-to-face review
and definitive management within approximately 1week. For
these patients, if necessary, any further follow-up appointments
were scheduled after each subsequent follow-up appointment.
Conservatively treated patients with injuries that did not require
follow-up were discharged directly from the ED (figure 1).

New workflow

If immediate admission to the ward was required, workflow
did not change. If scheduled operative treatment was deemed
necessary, patients were immobilized, discharged to home,
and referred for VFC review on the next workday. Conserva-
tively treated patients requiring follow-up were also discharged
to home and referred for VFC review, instead of the routine
referral of these patients to our fracture clinic for face-to-face
review. For patients with injuries that did not require follow-up,
workflow did not change.

Table 1 Changes to existing workflow

Name Previous situation

Change

(1) Treatment protocols Local protocols based on national guidelines.

(2) Decision-making in the ED

In case of any uncertainty or concern, the ED staff contacts
the orthopedic consultant. Patients possibly requiring surgical

Local protocols were changed based on expert opinion in consensus
meetings using the following principles: face-to-face appointments are
minimized; remote consultations are increasingly used; and follow-up
imaging is performed only in case of a possible significant change in
management.

In case of uncertainty about the need for acute admission, or in case
of any concern or questions that cannot wait until the next workday,

treatment are always discussed with an orthopedic consultant.  the ED staff contacts the orthopedic consultant. Patients who require

All non-operative patients in the ED are immobilized and an

acute admission for surgical treatment are always discussed with an

appointment is scheduled for face-to-face review in the fracture orthopedic consultant. Patients who require surgical treatment, but not

clinic after approximately 1 week.

(3) Virtual fracture clinic treatment

During the first fracture clinic appointment, the patient is
plan assessed by a physician. Based on the assessment and the

acute admission, are referred for VFC review on the next workday to be
scheduled. All trauma patients are immobilized in the ED and referred
for VFC review on the next workday.

A multidisciplinary specialist-led team documents an extensive
treatment plan for each patient referred to the virtual fracture clinic

local protocols the physician decides if imaging is performed, if using the protocols mentioned under (1) Treatment protocols. This

and when the next appointment will take place, and if further
immobilization or change in management is necessary. This is

repeated until discharge from follow-up.
(4) Fast-track pathway in the ED

Patients are triaged by the ED triaging nurse and then take

includes all appointments, duration of immobilization, instructions on
imaging and specific examination per appointment, if applicable.

Four ED rooms are used as dedicated fast-track rooms, adjacent to

place in the ED waiting room. There is one ED team that reviews the ED. Patients take place in a separate fast-track waiting room. The

patients according to urgency priority order.

dedicated fast-track team continuously screens the waiting room for
patients eligible for fast-track treatment.

ED, emergency department; VFC, virtual fracture clinic.
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Figure 1
review of all other patients. ED, emergency department.

During the VFC review a multidisciplinary team evaluated the
cases of all referrals. Possible outcomes of the VFC review were:
(1) “virtual’ discharge for patients with relatively minor injuries;
(2) conservative treatment, requiring follow-up; and (3) sched-
uled surgery within one to several days.

In its original UK version, the VFC team either ‘virtu-
ally’ discharges patients or refers patients to a nurse-led clinic
or subspecialty clinic for further treatment, where further
follow-up appointments are scheduled after each subsequent
follow-up appointment, that is, a complete treatment plan is not
documented.*’ However, our aim was to outline an extensive
and complete supervised treatment plan during the VFC review

Virtual fracture clinic (VFC) model. Blue square: direct discharge of patients with simple stable injuries from the ED. Green square: VFC

as well, since this was in line with national guidelines for the
management of orthopedic trauma patients during the coro-
navirus pandemic (ie, to assess the necessity and indication of
all follow-up appointments by an attending physician).? To this
end, we integrated all our treatment protocols as care pathways
into our electronic patient record system. Our trauma team had
reached consensus on these pathways by organizing consensus
meetings shortly after national measures took effect in March
2020, using the national guidelines for the outpatient treatment
of patients during the coronavirus pandemic, which required
minimized face-to-face consultations and remote care whenever
possible.
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Figure 2 Timeline of relevant dates and audit periods.

During VFC review, if necessary, the VFC team could make
individual changes for each patient. This resulted in the docu-
mentation of an extensive, individual and supervised treat-
ment plan for all patients who were not discharged ‘virtually’,
including an overview of the characteristics of all appointments;
for example, date, mode (face-to-face or remote review), radio-
logical imaging (yes/no), instructions (eg, specific assessments
required and if or when supervision should be sought). If neces-
sary, this treatment plan was updated based on the course of
events throughout the patient’s treatment.

After evaluation of all referrals was completed, patients were
contacted by telephone to discuss and to reach agreement on
their treatment plan. If applicable, admission and surgery was
scheduled as well. If unable to reach the patient, a voice mail was
recorded and a letter was sent to the patient and their general
practitioner (GP).

An additional change was the implementation of an ortho-
pedic trauma fast-track pathway to minimize waiting time in the
ED. If deemed eligible for fast-track review and treatment by
the triaging ED nurse, patients with suspected musculoskeletal
injuries took place in a special fast-track waiting room. These
patients were reviewed and treated by a dedicated fast-track
team in one of four ‘fast-track’ rooms adjacent to the ED. These
rooms were used specifically for the rapid review and treatment
of patients with suspected musculoskeletal injuries.

Evaluation

To evaluate the level of compliance to our new workflow, a
closed-loop audit was performed during two periods of 4 weeks
(figure 2). An audit is a quality improvement process that seeks
to improve patient care through the systematic review of care
against explicit standards, and the implementation of change.”
It includes setting standards, testing practice against standards
(first audit), and correcting practice where it falls short. The loop
is then ‘closed’ by a reaudit (second audit) to confirm whether
standards are met.®

Audit

Based on our consensus meetings and the guidelines for outpa-

tient management during the pandemic,?? the following audit

standards were predefined:

» Standard 1: All eligible ED trauma patients should be
referred to the VFC, allowing the VFC team to review, triage
and outline an extensive treatment plan for all patients.

» Standard 2: After VFC review, all patients should be
contacted to discuss their individual treatment plan.

» Standard 3: If deemed possible by the VFC team, patient-
initiated follow-up should be the default.

Apr 6—May 3

AupIT
second

» Standard 4: Follow-up appointments should be delivered by
telephone or video if possible.

All ED patients diagnosed with a fracture were considered for

the audit. Exclusion criteria were: simple stable injury discharged

directly by the ED staff based on protocols that were in place

prior to the pandemic (figure 1); acute admission; and follow-up

in a different hospital.

The first audit was performed between April 6, 2020 and May
3, 2020 and the second audit between September 7, 2020 and
October 4, 2020. To assess the extent to which our audit stan-
dards were met during both audit periods (ie, compliance), all
patients presenting to our ED with a suspected fracture were
reviewed daily.

Waiting times

Prior to the pandemic, that is, in January 2020 (figure 2), two
researchers performed stopwatch waiting time measurements of
ED patients with a suspected fracture, including measurements
on fourweekdays and 1day in the weekend. Patients provided
verbal consent on arrival. One patient was followed at a time.
Per patient, the total ED waiting time and three subprocesses
were recorded (online supplemental table S1). Timestamps of
the subprocesses were: (1) time from entering the ED until the
patient’s first contact with physician (time to review); (2) time
from the patient’s first contact with a physician until the formu-
lation of the final decision and the start of immobilization (time
for review and decision-making); and (3) time from the start of
immobilization until leaving the ED (time after review). These
time measurements served as baseline.

During both audit periods, time measurements were
performed similarly (ie, on fourweekdays and 1day in the
weekend, following one patient at a time). To assess the effects of
implementing the VFC review and orthopedic trauma fast-track
pathway on ED waiting time, we compared the waiting times
of the first and second audits to the baseline measurements (ie,
those conducted prior to the pandemic), respectively.

Additionally, per patient, the total time needed for VFC
review, including contacting the patient by telephone afterwards,
was measured during both audit periods.

Statistical analysis

Statistical analysis was performed using SPSS V.21. Descriptive
statistics were used to assess compliance to our new workflow,
and the extent to which our predefined audit standards were
met. Waiting times were reported as median. Both audit periods
were compared with the baseline measurements using the Mann-
Whitney U test. A p value <0.05 was considered statistically
significant.
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Table 2 Patients ‘virtually' discharged after VFC review during first
audit

Proportion of all

Injury Patients (n) (n=162) %
Misdiagnosed fracture (eg, contusion) 4 25
Acromioclavicular luxation Tossy type 1 or 2 5 3.1
Avulsion fracture of the distal radius 1 0.6
Avulsion fracture of the finger 4 25
Distorted knee 2 1.2
Primary dislocation of the shoulder 10 6.2
Volar plate injury 3 1.9
Total 29 17.9

VFC, virtual fracture clinic.

Evaluation in-between audits

After the first audit, staff of all involved departments were
invited to attend a meeting to evaluate the new workflow based
on their experiences and the gathered data. This was used to
define further optimizations of the workflow prior to the second
audit.

Patient and public involvement
Patients were not involved in design, intervention, research
question, or outcome measures.

RESULTS

First audit: April 2020

In total, 184 patients with a fracture were eligible for VFC
review during the first audit.

First standard: 162 of 184 eligible patients (compliance:
88.0%) were referred for VFC review by the ED staff. More
information (eg, additional imaging) was needed in six patients
(3.39%) before a treatment plan could be made.

Second standard: After VFC review, 19 of 162 patients
(11.7%) could not be contacted immediately. Of these patients,
16 (9.9%) contacted the VFC team after being requested to do
so via voice mail. The other three patients (1.9%) could not be
reached. A letter was sent to the patient and their GB, requesting
to contact the hospital.

Third standard: Of the 162 patients reviewed, the VFC team
discharged 29 patients (17.9%, table 2).

Fourth standard: The treatment plans of all patients totaled 291
appointments, 137 (45.0%) of which to be conducted remotely.

180

160 p=0001

p<0.001

120
100
80
131

60
40
20
0

Total time

p <0001

p<ooo1

Time to review

Time for review

Waiting time
Of all patients presenting to our ED with a suspected fracture,
88% were treated in the fast-track rooms. Waiting time was
measured in 77 patients during the first audit, and compared
with baseline measurements performed in 131 patients prior to
the pandemic. The median total time per patient from entering
the ED until leaving the ED was 95 minutes during the audit,
compared with 131 minutes in January (figure 3 and online
supplemental table S2; p<0.001). Time to review was 30
minutes during the audit, compared with 60 minutes in January
(p<0.001). Time for review was 42 minutes during the audit,
and 45 minutes in January (p=0.506).

During the first audit, the median time needed for VFC review
was 9 minutes per patient.

Optimizations after evaluation of first audit

ED staff were invited to be present during the VFC review if their
time allowed. We expected this would improve the completeness
of their documentation in the ED, as well as their compliance
(eg, only 88% of eligible patients were referred for VFC review
while the standard was 100%), as feedback could be provided
directly. Furthermore, we expected the VFC workflow would
postpone the often lengthy process of decision-making and
supervision of orthopedic trauma patients in the ED. However,
time for review and decision-making did not decrease. The ED
staff noted it was not always clear if a case should be referred for
VEC review, or discussed directly. Therefore, multiple presenta-
tions were held explaining the workflow, and posters depicting
the workflow were provided in the ED. An information leaflet
was developed and provided to the patient at discharge, which
requested patients to contact the hospital if not contacted by
15:00 on the next workday.

Furthermore, we expected our time comparisons were biased
by the low volume of patients in April 2020 (online supple-
mental figure S1). Therefore, we wanted to perform the second
audit once the patient volume was more comparable to January
2020, hence also more representative of a non-COVID situation.
We evaluated patient volume monthly and found patient volume
in August 2020 to be comparable to 2019 (online supplemental
figure S1). Therefore, the second audit started on September 7,
2020. To illustrate, in September 2019 there were 1123 trauma
patients who presented to our ED with suspected injuries,
compared with 1069 in September 2020 (online supplemental
figure S1).

= Baseline (n = 131)
 First audit (n = 77)
p=0.019 w Second audit (n = 142)

p 0.506

p=0.34
ﬂ I I j -

Time after review

Subprocesses

Figure 3 Median time spent in the emergency department (ED) in minutes during baseline, first audit and second audit period. Mann-Whitney U
test was used to compare the first audit (April 2020, orange bars) and the second audit period (September 2020, gray bars) to baseline (January 2020,
blue bars), respectively. A p value <0.05 was deemed statistically significant.
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Open access

Table 3 Patients virtually’ discharged after VFC review during
second audit

Proportion of all

Injury Patients (n) (n=302) %
Misdiagnosed fracture (eg, contusion) 3 1.0
Acromioclavicular luxation Tossy type 1 or 2 2 0.7
Avulsion/minor fracture of the finger 5 1.7
Avulsion/minor fracture of a metacarpal bone 3 1.0
Avulsion fracture of the ankle 1 03
Avulsion fracture after luxation of a toe 3 1.0
Bicycle spoke injury 3 1.0
Primary dislocation of the shoulder 15 5.0
Mason type 2 radial head fracture 1 0.3
Salter-Harris type 1 or 2 fracture of the distal 2 0.7
radius

Salter-Harris type 1 fracture of the proximal 1 0.3
humerus

Volar plate injury 2 0.7
Total 4 13.6

VFC, virtual fracture clinic.

Second audit: September 2020
In total, 305 patients with a fracture were eligible for VFC
review during the second audit.

First standard: 302 of 305 (compliance: 98.4%) eligible
patients were referred for VFC review by the ED staff. More
information (eg, additional imaging) was needed in 11 patients
(3.69%0) before a definitive treatment plan could be made.

Second standard: After VFC review, 13 of 305 patients (4.3%)
could not be contacted immediately. Of these patients, 10 (3.3%)
contacted the VFC team after being requested to do so via voice
mail. The other three patients (1.0%) could not be reached.
A letter was sent to their GP, and to the patient requesting to
contact the hospital.

Third standard: Of the 302 patients reviewed, the VFC team
discharged 41 patients (13.6%, table 3).

Fourth standard: The treatment plans of all patients totaled 436
appointments, 179 of which (41.1%) to be conducted remotely.

Waiting time
Of all patients who presented to our ED with a suspected frac-
ture during the second audit, 92% were treated in the fast-
track rooms. Waiting time was measured in 142 patients during
the second audit. Total time was 98 minutes per patient (—33
minutes, p=0.001 compared with January 2020). Time to review
was 47 minutes (—13 minutes, p<0.001 compared with January
2020). Time for review was 35 minutes during the second audit,
compared with 45 minutes in January (p=0.019).

During the second audit, the median time needed for VFC
review was 7 minutes per patient.

DISCUSSION

This study showed that once the new workflow had settled in, the
implementation of a VFC review on workdays allowed the VFC
team to review, triage and outline a treatment plan for 98.4% of
ED orthopedic trauma patients. Prior to the implementation of
the VFC review, all of these patients would have been referred
for face-to-face review in our fracture clinic.? Instead, the VFC
team discharged 17.9% and 13.6% of these patients ‘virtually’,
and therefore seems to have reduced the number of unnecessary
face-to-face reviews of these patients during the first and second

3

audits, respectively. Moreover, an extensive treatment plan was
documented for all other patients, which is in line with national
guidelines for the outpatient management of patients during the
coronavirus pandemic.?® Hence, our study indicates that a VFC
review can be established in 3 weeks with a relatively high level
of compliance.

To our knowledge, this is the first study conducted outside the
UK to describe the implementation and effects of a VFC review.”
According to the original UK VFC model, the VFC team either
discharges patients ‘virtually’, or refers patients to a nurse-led
clinic or subspecialty clinic for further treatment.*’ The reviewing
nurse or physician then decides on further follow-up during
that subsequent clinic visit. However, we were of the opinion
that such a set-up is prone to high levels of treatment variation.
Furthermore, national guidelines for the outpatient treatment of
patients during the pandemic required the necessity and mode
(eg, face to face or remote) of each follow-up appointment to be
evaluated by an attending physician. For these reasons, in addi-
tion to the original UK VFC model, our VFC review included
the documentation of an extensive and complete treatment
plan for each patient. To this end, we established special care
pathways shortly after the coronavirus pandemic was declared,
which were based on the principles in the national guidelines,
that is, requiring minimized consultations and increased remote
care during the pandemic.??

Previous studies have reported ‘virtual” discharge rates ranging
from 11.1% to 26.4%.*° Our virtual discharge rate was 17.9%
and 13.6% during the first and second audits, respectively.
Differences in these numbers across hospitals are most likely
caused by a difference in the number of simple stable injuries
that are discharged directly by ED staff,'® that is, the larger the
number of injuries discharged directly from the ED, the smaller
the number of injuries that can be discharged ‘virtually’ after
VEC review. Furthermore, the extent to which removable immo-
bilization is used in the ED also determines whether patients can
be ‘virtually’ discharged or not. When revising our treatment
protocols based on national guidelines, we did not make any
changes to the immobilization materials used in the ED. There-
fore, in the future, increased use of removable orthoses in the
ED can further eliminate the need of cast removal, which in turn
might allow even more patients to be discharged ‘virtually” after
VEC review.

For all these reasons, our VFC review supported the adherence
to national guidelines for the outpatient treatment of patients
during the coronavirus pandemic. To illustrate, we evaluated the
necessity of each (face-to-face) appointment by documenting an
extensive VFC treatment plan for each patient, and we mini-
mized face-to-face review whenever possible through the VFC
treatment plan as well as by ‘virtually’ discharging patients with
minor injuries. Moreover, while not part of the current study, we
assume that the documentation of an extensive treatment plan
also reduces treatment variation and untimely or unnecessary
appointments and imaging during further follow-up.

It is worth noting that, while numbers were low, a small
proportion of patients could not be contacted after VFC review.
Despite the safety netting that includes a discharge leaflet, voice
mail and letter to the GP, one patient (clavicle fracture) had not
contacted our hospital at all, a few weeks after the last VFC
review in September 2020. It is also important to consider that
the number of patients that cannot be reached after VFC review
might be higher in other countries (ie, compared with the Neth-
erlands or UK), particularly those with limited cellular phone
saturation. If this would be the case, a possible solution would be
to refer the patient to the fracture clinic for face-to-face review,
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while a VFC team would still document an extensive treatment
plan for all patients on the first workday after the ED visit.
This would eliminate the need for a telephone call after VFC
review, while we expect that the documentation of an extensive
treatment plan would then still reduce treatment variation and
unnecessary appointments.

Another aim of the VFC review (ie, postponing decision-
making to the next workday) and the orthopedic trauma fast-
track pathway was to alleviate ED workload and minimize ED
waiting time. We found that the total time spent by the patient in
the ED was decreased by 36 and 33 minutes during the first and
second audits, respectively, compared with baseline measure-
ments performed before any changes were in effect. Time to
review was reduced from 60 minutes (baseline) to 30 minutes
during the first audit. Once patient volume was comparable
during the second audit, this increased to 47 minutes. However,
this is still a statistically significant median reduction of 13
minutes per patient compared with the baseline measurements.

Furthermore, during the second audit, the time spent by the
ED physician for review and decision-making decreased by 10
minutes (from 45 to 35 minutes) compared with the baseline.
The median time needed for VFC review on the next workday
was 7 minutes per patient. Hence, the VFC pathway is time
effective compared with direct supervision in the ED, with the
benefit of an extensive treatment plan that is explained to the
patient in detail. This also allows ED physicians to spend time on
reviewing other patients or performing different tasks.

This study has several limitations. First, time measurements
were performed during the COVID-19 pandemic. While we
performed the second audit once patient volume normalized,
it is unclear if the time effectiveness will be comparable to a
non-COVID scenario. Second, this was a study focusing on the
compliance to our new workflow and its effects on waiting time
in the ED. Therefore, we did not study if the treatment plans
were followed in the subsequent months, nor did we study
patient outcome or experience. Last, workflow, treatment proto-
cols or cellular phone usage might be different in other coun-
tries or even across hospitals within a country, and therefore
generalizability of our results should be tested. We do expect,
however, that the documentation of an extensive and tailored
treatment plan for each individual patient shortly after the initial
ED assessment is a generalizable concept that will improve care
in most current settings.

Based on these first results, our hospital will continue to use
and evaluate this new workflow. Future studies should assess
the extent to which the VFC treatment plans are followed
throughout the patient’s treatment, and whether the documenta-
tion of this extensive plan reduces treatment variation, as well as
untimely and unnecessary follow-up appointments and imaging.
Furthermore, studies should assess patient outcome and expe-
rience, ultimately providing evidence on the model’s (cost-)
effectiveness.

In conclusion, this is the first study outside the UK to describe
the use of the VFC model to streamline outpatient trauma care
during the coronavirus pandemic. Without previous experience,
the VFC was implemented with high compliance, despite being
established in a quick response to national guidelines. The VFC
allowed us to review, triage, and outline an extensive treatment
plan using agreed-on care pathways for the majority of ED
orthopedic trauma patients during the coronavirus pandemic,
under direct supervision of the attending physician, while being

time effective. This supported adherence to national guidelines
for the outpatient treatment of patients during the coronavirus
pandemic. We assume this process will also reduce treatment
variation and will minimize unnecessary or untimely appoint-
ments and imaging, which is likely to also be of value in a
postpandemic scenario. Future comparative studies, including
follow-up of the patients reviewed, are needed to further assess
this.
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