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Abstract
Amid the current pandemic of coron-

avirus disease 2019 (COVID-19),
orthopaedic surgery was one of the fewer
specialties that remained active managing
emergent and urgent orthopaedic and trauma
cases. On the other hand, with the continued
spread of this pandemic and its associated
socioeconomic confinement and unpre-
dictability of the pandemic curve; many
health care facilities were forced into halting
all elective and non-urgent activities includ-
ing orthopaedic specialties. This in part was
to help in reallocation of required resources
and focusing on the proper management of
COVID-19 patients, and to prevent the trans-
mission of infection among health care
workers and patients. In this article we ana-
lyzed developments and recommendations
of international reports about the current out-
break and its impact on the practice of
orthopaedic surgery. Our aim was to provide
comprehensive and easy guidelines for the
management of urgent and emergent cases in
hot zones and for the process of returning to
usual orthopaedic work flow in a balanced
strategy to assure safe practice and providing
quality care without the risk of exhausting
institutional resources or the risk of COVID-
19 transmission among health care workers
or patients.

Introduction
In the era of the current outbreak of the

novel coronavirus disease (COVID-19) and
its link to The Severe Acute Respiratory
Distress Syndrome Coronavirus 2 (SARS-
CoV2), no health care system has been
immune from its burden. 

On March 11, 2020, the World Health

Organization (WHO) declared a global pan-
demic as the spread of COVID-19 was seen
in more than 100 countries around the
world.1 Since then, the number of newly
diagnosed cases has risen by more than 30
fold with a total number exceeding twenty
million patients.2 As a result, several coun-
tries had ordered a shutdown of all elective
surgeries and outpatient visits.3,4 This, in
part was to reallocate possible resources to
the management and treatment of the over-
whelming increasing numbers of COVID-
19 patients, and to prevent spread of the dis-
ease in such facilities.3,5

The modes of spread of the novel coro-
na virus are thought to be through respirato-
ry droplets or secretions of infected individ-
uals as the predominant human to human
source.6 A work by Van Doremalen et al.
showed that the virus can remain viable and
infectious in aerosols for hours and on sur-
faces up to days.7 This makes the produc-
tion of aerosols during surgery by surgical
incisions, by using electrocautery,
drilling/reaming of bone or during wound
irrigation, a plausible source of infection.8
Another worrisome issue is the spread of
infection from asymptomatic carriers dur-
ing the incubation period;9,10 in a study by
Nishiura et al. they estimated about 41.6%
of COVID-19 infected patients to be
asymptomatic.10 This makes screening of
patients by symptoms somewhat challeng-
ing in recognizing potential risks of infec-
tion transmission. Of more importance, is
the possibility of working healthcare
providers to spread the disease unknowing-
ly. The American Academy of Orthopaedic
Surgery (AAOS) has adopted the recom-
mendations on delaying elective surgeries
and provided a list of updated best practice
for variant orthopaedic procedures.11
Orthopaedic surgeons should be fully aware
and prepared for dealing with this pandemic
as one of the fewer specialties which
remained active during this time for the pur-
pose of managing acute and emergency
orthopedic cases. Furthermore, several
institutions has resumed outpatients clinics
and elective surgeries and there is the possi-
bility of others to follow in the near future.
We aimed by this article to establish clear
guidelines for the practicing orthopaedic
surgeons to maximize the proposed out-
comes and minimize the potential risk of
COVID-19 spread among orthopaedic
patients.

General rules
Applying the recommended strategies

for prevention of infection spread has

become a norm for both public and health
care professionals. These strategies include:
social distancing, regular and thorough per-
sonal and respiratory hygiene, self-isolation
and community containment.12 Although
these strategies won’t reduce the expected
absolute number of COVID 19 infections,
with the lack of effective vaccine, it will
help the effort of flattening the pandemic
curve.5,13,14 Kenyon et al. performed an eco-
logical analysis of the potential effect of
pandemic curve flattening for 65 countries
and found that these strategies will reduce
the probability of hospitals and health care
facilities being over-run and decrease the
likelihood of sub-optimal care which will
result in lowering the fatality rates.13

With the unpredictable behavior of pan-
demics and the possibility of a second wave
of COVID-19 spread, health care systems
should plan for a sustained system strategy
that is adaptable for possible changes in the
course of the current pandemic.14 This may
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include re-allocation of resources, estab-
lishing pandemics separate isolation and
treatment facilities, risk factors linked
screening strategy and remote triage and
prioritizing provided services.

Inpatient trauma and emergent
cases management

The implementation of social distanc-
ing, lock down and stay-home recommen-
dations have played a role in reducing the
trauma load slightly.15 Furthermore, many
health care agencies recommended the lim-
itation of inpatient care for emergencies
only.3,16 This can be extended to trauma
cases in which management can be delayed
without considerable risk of mortality or
significant morbidity. The knowledgeable
decision making of the orthopaedic surgeon
has a paramount importance in maintaining
the balance between providing optimal care
without exhausting the health care facility
resources.

It is recommended to screen all patients
undergoing surgical intervention.15,16 It is
also recommended to have separate operat-
ing rooms for COVID-19 patients and non-
COVID-19 patients.15-18 In cases where
delayed surgical intervention is not possible
until the retrieval of COVID-19 test results,
decision to treat as positive patient should
be considered. This will reduce the possibil-
ity of transmission to health care workers

and other patients.15,18

Schwartz et al. recommended the
“teams work strategy”, each team consist-
ing of the minimum number of personnel
needed to maintain the work flow. Two or
more teams can be created and remain com-
pletely distinct to avoid possible cross
transmission between the teams. Teams will
work in 2 weeks cycle to cover the incuba-
tion period of COVID-19.19 This system
allows for adherence to each hospital
requirement for providing optimal care by
each team and minimizes the risk of health
care worker’s wide illness. The off-duty
team can use remote working technologies
(Telehealth) managing remote follow ups to
reduce the burden on the active team or
health care system.16

Operating on confirmed or potential
COVID-19 patients should preferably be
performed in negative pressure rooms or
available rooms may be equipped with high
efficiency particulate air (HEPA) fil-
ters.15,20,21 It is presumed that HEPA filters
with high frequency of air changes can
reduce the viral load disseminated through
the operating room OR significantly.22

Regional or peripheral blocks should be uti-
lized if possible to avoid aerosols spread
during intubation or extubation. If general
anesthesia is the preferable choice, intuba-
tion/extubation should be performed in a
separate area or before the surgeon enters
the room. The surgery should be performed
with the fewest number of involved person-

nel in the OR and minimizing traffic in and
out of the room as possible.17-19,21

Surgical staff working in COVID19
dedicated OR room should follow a clear
institution protocol that provides maximum
protection from disease transmission. Pinto
et al. suggested a five-zones work flow
areas; each zone marked with clear signs
and equipped with appropriate materials
such as PPE and marked wastebaskets.21

Figure 1. Summarizes instructions appro-
priate for each zone and steps for the surgi-
cal staff to follow to minimize the risk of
nosocomial disease transmission.

Inpatient elective surgeries
The decision on resuming elective

orthopaedic surgeries should judiciously
depend on the institution or area status on
the pandemic curve, availability of
resources including: PPE, surgical staff,
ICU beds and respirators, and the effective-
ness and availability of screening tools at
the institute.11,16

Prioritizing surgical cases is of para-
mount importance in the process of resum-
ing non-urgent or emergent surgeries. In the
process of progressive start-up phase,
urgent-somewhat elective cases should be
considered first. This may include anterior
cruciate ligament tears, bucket handle
meniscus, acute traumatic rotator cuff
tears, biceps injuries and delayed non-
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Figure 1. Work flow in the operating theater of confirmed or potential COVID-19 patients.
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emergent fracture cases.16,23 Elective
cases, that are labeled as chronic prob-
lems that can be delayed with no signifi-
cant potential harm to patient or clinical
outcome, can be given a second priority
until a higher level of safety for the
patient and resources can be guaran-
teed.16,23 It is also reasonable to further
delay patients with higher risk of devel-
oping severe acute respiratory distress
syndrome of coronavirus 2 (SARS-CoV
2) if infected. This includes patients with
pre-existing respiratory conditions, obese
patients and patients with diabetes.23,24

A general consensus has been formed
that all patients should be screened for
symptoms and tested for COIVD-19
before surgical intervention.16,23

Telehealth communication with potential
patients can be utilized for symptoms
screening. The Center of Disease Control
recognizes fever, shortness of breath,
cough, sore throat, malaise, muscle pain
and new loss of taste or smell as potential
symptoms of COVID-19.25 It is wise that
any patient that expressed or showed flu
like symptoms should not be passed on to
the short list for surgery.

The AAOS recommends testing all
patients planned for surgery 1-3 days
prior to the scheduled date for COVID 19
using reverse trascriptase polymerase
chain reaction (RT-PCR) or Enzyme-
Linked Immunosorbent Assay (ELISA)
antibody test.16 However, it is important to

understand and educate the patient about
the rate of false-negative tests to avoid the
feeling of false security. Patients returned
with a positive test should be delayed and
not operated on for a minimum of three
weeks and return of two negative
COVID-19 tests at least 24 hours a part.23

Figure 2 represents a flowchart in triag-
ing orthopaedic cases and managing
work flow in accordance with institution
resources.

We emphasize on applying the gener-
al rules for prevention of disease trans-
mission including: appropriate distancing
between patients, proper education about
personal and respiratory hygiene and
minimizing hospital stay to avoid noso-
comial disease transmission. Moreover,
protecting surgical staff is crucial using
standard PPE, promoting the use of local
and regional anesthesia and avoiding
open air intubation/extubation if general
anesthesia is performed. It is also impor-
tant to reduce the use of aerosoles gener-
ating equipment and applying continuous
suction in the surgical field.

Outpatient clinics
Recently a debate has surfaced on the

transmission of COVID-19 from asymp-
tomatic patients. Several reports linked
asymptomatic COVID-19 as potential
disease spreaders.10,26,27 Oran et al.

reported that asymptomatic individuals
accounts for 40% of SARS-Cov2 patients
and may transmit the disease to others for
an extended period of more than 14
days.26 The WHO however, reported that
it is rare for an asymptomatic patient to
be contagious.28 On a second report WHO
clarified that pre-symptomatic patients,
who develop symptoms later in the
course of the disease, may still be conta-
gious during the pre-symptomatic
phase.29

With the lack of clear evidence and
conflicting reports on disease transmis-
sion from asymptomatic individuals, it is
crucial for both health care workers and
the community to create a high level of
awareness and adherence to transmission
prevention measures. It is also important
to limit the number of personnel present
in the vicinity to the minimum, use
remote communication methods for
patients screening and triage, reduce the
frequency of patient’s follow up visits, if
possible, and implement clear staged
process for patients attending the clinics.

Furthermore, it is recommended to
test service providers in the outpatient
clinics before resuming work and contact
with patients to ensure that they won’t be
a potential source of spread. A question-
naire that identifies patients with high
risk for infection or potential infection
can help scheduling patients with risk
factors in time slots to allow for a 14
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Figure 2. Managing orthopaedic cases in the era of COVID-19.
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days’ self-quarantine before visiting the
clinic. Such questionnaire should include
questions identifying patients with symp-
toms of COVID-19, travel to COVID-19
hot zones within the last 14 days, direct
contact with confirmed COVID-19
patients or health care workers managing
COVID-19 cases in the last 14 days and
living in a nursing home or assisted liv-
ing facilities. It is also important to iden-
tify patients with underlying comorbidi-
ties with a higher risk of developing
SARS-CoV 2. Upon entering the clinic,
patient’s temperature should be taken and
symptomatic patients may be sent to an
allocated clinic for further evaluation.
Patients need to be instructed about wear-
ing disposable masks to reduce the likeli-
hood of transmission of aerosols with
special attention to limiting crowds and
applying social distancing in the waiting
areas. Clinical evaluation should be per-
formed in a quick effective way; the sub-
jective part of the clinical assessment
such as history taking, can be done
through a digital interface to limit the
interaction between the patient and the
medical staff. Follow up visit scheduling
and payment can also be performed using
a digital interface to minimize the contact
between patients and administrative per-
sonnel. Figure 3 illustrates a safe plan to
manage the return to work in outpatient’s
clinics.

Conclusions
The current COVID-19 pandemic has

a dual impact on the practice of
orthopaedic surgery. In one way,
orthopaedic surgeons have the responsi-
bility of managing trauma cases for
SARS-COV2 patients at facilities that are
either scarce resources or overwhelmed
with the number of patients. On the other
hand, this pandemic halted the work flow
for elective surgeries and outpatient clin-
ics leading to accumulation of cases,
which in turn needs more organization as
hospitals resume work. In this article we
propose comprehensive guidelines for
the orthopaedic surgeon to maintain a
safe and effective practice in the era of
this pandemic. These guidelines consider
the current recommendations and devel-
opments of this outbreak. We acknowl-
edge that following the proposed guide-
lines will increase the cost of care pro-
vided. However, we think modification
of baseline guidelines is possible to suit
institutes with limited space, staffing or
resources.
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