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Abstract

Purpose The aim of this manuscript is to review the available strategies in the international literature to efficiently and safely
return to both normal orthopaedic surgical activities and to normal outpatient clinical activities in the aftermath of a large
epidemic or pandemic. This information would be beneficial to adequately reorganize outpatient clinics and hospitals to
provide the highest possible level of orthopaedic care to our patients in a safe and efficient manner.

Methods A literature search was performed for relevant research articles. In addition, the World Health Organisation (WHO),
the US Centers for Disease Control (CDC), American Association of Orthopaedic Surgeons (AAOS), the EU CDC and other
government health agency websites were searched for any relevant information. In particular, interest was paid to strategies
and advise on managing the orthopaedic patient flow during outpatient clinics as well as surgical procedures including the
necessary safety measures, while still providing a high-quality patient experience. The obtained information is provided as
a narrative review.

Results There was not any specific literature concerning the organization of an outpatient clinic and surgical activities and
the particular challenges in dealing with a high-volume practice, in the afterwave of a pandemic.

Conclusion As the COVID-19 crisis has abruptly halted most of the orthopaedic activities both in the outpatient clinic and
the operating room, a progressive start-up scenario needs to be planned. The exact timing largely depends on factors outside
of our control. After restrictions will be lifted, clinical and surgical volume will progressively increase. This paper offers
key points and possible strategies to provide the highest level of safety to both the orthopaedic patient and the orthopaedic
team including administrative staff and nurses, during the start-up phase.

Level of evidence Review, Level V.
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Over the last few weeks, the strategies to prevent virus
spreading have become clear [6]: proper hygiene, quarantine,
social distancing, self-isolation and community containment.
These main strategies have been able to effectively ‘flatten
the curve’ of COVID-19 infections and hence delay the time
of peak infection. However, these strategies do not reduce
the absolute number of infections, they merely spread that
absolutely number over time and thus provide more valu-
able time to treat the total number of patients effectively.
There is a general consensus that this first wave of COVID-
19 pandemic, most likely will be followed by a second and/
or third wave of infections in the absence of a vaccine. Thus,
on one hand, as the first wave of this pandemic becomes
controllable, continued vigilance is imperative and strategies
need to be implemented to provide optimal prevention of a
resurgence of infection and to react adequately in case of
such a resurgence. On the other hand, a progressive return to
normal orthopaedic activities is desirable as many patients
with semi-urgent or chronic disabilities need help as they
have been delayed for a significant period.

As Europe has been spared from similar devastating and
disruptive pandemic infections in the last decades, little
experience in dealing with these after-effects, and in par-
ticular with the return to normal clinical activities, is present
within the European health care systems.

The aim of this manuscript is to review the available strat-
egies in the international literature to efficiently and safely
return to both normal orthopaedic surgical activities and
to normal outpatient clinical activities in the aftermath of
a large epidemic or pandemic. This information would be
beneficial to adequately reorganize outpatient clinics and
hospitals to provide the highest possible level of orthopaedic
care to our patients, in a safe and efficient manner.

Methods

A literature search was performed for relevant research arti-
cles. In addition, the World Health Organisation (WHO), the
US Centers for Disease Control (CDC), American Associa-
tion of Orthopaedic Surgeons (AAOS), the EU CDC and
other government health agency websites were searched for
any relevant information on this topic. In particular, interest
was paid to strategies and advise on managing the orthopae-
dic patient flow during outpatient clinics as well as surgical
procedures including the necessary safety measures, while
still providing a high-quality patient experience.

As there is an enormous heterogeneity of articles and
studies about COVID-19, but only a paucity of articles deal-
ing with the topic of how to return to a normal orthopaedic
clinical work, it was recognized that a systematic review is
not possible.
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Hence, the obtained information is provided as a narra-
tive review stating the current understanding of the virus,
the disease, and the counter measures and organizational
changes that can be applied in outpatient clinics and ortho-
paedic surgery in a startup scenario once restrictions are
progressively lifted.

Results

There was not any specific literature concerning the organi-
zation of an outpatient clinic and the particular challenges
in dealing with a high number of patients in a busy practice,
in the afterwave of the COVID-19 pandemic.

Only one article specifically addressing how the novel
Coronavirus has affected the orthopaedic surgery during
lockdown and how crucial orthopaedic surgeons might be
in reining this pandemic, was found [2].

No specific guidelines have yet been developed and
shared on the formerly nominated websites and agencies.
Considering the lack of direct evidence for this newly iden-
tified 2019-nCoV infection, neither systematic review of
the literature nor statistics was performed, and the possible
strategies and options with this regard are presented. Two
specific questions were then addressed:

1. return to orthopaedic business as usual in the outpatient
clinic;
2. return to orthopaedic business as usual in the OR.

Discussion

Return to orthopaedic business as usual
in the outpatient clinic

The basic principle to prevent contamination is to avoid
being exposed to the virus. To do so, certain countermeas-
ures can easily be implemented into the daily routine of an
outpatient clinic by the orthopaedic surgeon, the adminis-
trative and nursery staff. It is of equal importance to cre-
ate a similarly high level of awareness and responsibility
amongst the patient population to adhere to these measures.
On the other hand, the orthopaedic team must realise that
a significant proportion of the patient population might be
reluctant to come to clinics and hospitals for a longer period
of time in the aftermath of the pandemic, just out of fear for
contamination.

In the absence of community-wide testing, a multi-level
gated approach is necessary to ensure the highest level of
safety and efficiency possible, for both the patient population
and the orthopaedic team (Table 1).
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Table 1 Multilevel approach to clinics

LEVEL 0
LEVEL 1
LEVEL 2

Screening of symptoms and testing of orthopaedic team (including physicians, nurses, administrative staff)
Routine self-questionnaire that routes the patients to the most convenient time slot
Temperature controls entering the clinic, symptomatic patients (cough, dyspnea) to be sent to emergencys;

surgical masks provided to each patient

LEVEL 3
LEVEL 4
LEVEL 5

Maintain social distancing, no crowded waiting rooms, patients waiting in the car until they are called in
Clinical visit made efficiently and swiftly, subjective history digitally recorded before entering room

Digital scheduling of follow-up visits and payment avoiding exchange of documents

LEVEL 0. Reopening of the orthopaedic outpatient clinic
should ideally be associated with a screening for symptoms
and testing of the entire orthopaedic team including physi-
cians, nurses and administrative staff 1 day ahead of the
opening. If tested negative, repeat testing at specific intervals
might be advisable for screening and documentation pur-
poses. If tested positive, the person should be quarantined
and retested 14 days later. As reinfection and reactivation
rates of the virus are still unclear, continued vigilance and
repeat testing are still warranted.

LEVEL 1. As a significant number of patients might be
asymptomatic and infectious [4], a routine questionnaire
identifying potential infection or high risk for infection is
currently being developed in collaboration with the CDC,
Apple and Google. These self-questionnaires can be found
at https://www.apple.com/covid19/ and include questions on
the presence of emergency symptoms (severe, constant chest
pain or pressure; extreme difficulty breathing; severe, con-
stant lightheadedness; serious disorientation or unrespon-
siveness), age group (below 18, 18—64, above 65), recent
symptoms (fever, chills or sweating; difficulty breathing;
new or worsening cough; sore throat; aching throughout the
body; vomiting or diarrhea), underlying disease or risk fac-
tors, international travel in the last 14 days, COVID-19 inci-
dence in your area, direct exposure to others with COVID
in the last 14 days, living in a long-term care facility, work-
ing in a medical facility in the last 14 days. This question-
naire is definitely of interest once the current restrictions
are progressively lifted and could provide the orthopaedic
team some guidance in getting specific categories of patients
back into the office.

As the elderly and patients with co-morbidities are at a
higher risk for nosocomial transmission [3], it could be of
interest to start up your clinic with the younger asympto-
matic patients without documented risk factors. Ideally, the
questionnaire section relating to specific COVID symptoms
is performed digitally, 1 day ahead of the outpatient visit.
Age, comorbidities and risk factors could be collected at the
moment the patient is making the appointment. This infor-
mation could route the patient to the most convenient time
slot taking into account that older patients or patients with
comorbidities are advised to wait until a later stage after
restart.

LEVEL 2. Upon entering the clinic, temperature con-
trols using individual temperature checks by a certified
nurse or by infrared cameras might further allow identi-
fication of patients with fever. Obvious observations like
sweating, dyspnea or coughing need to draw the atten-
tion and alarm the staff for a potential infection. Patients
need to be provided with a single-use face mask or surgi-
cal mask to reduce the risk of spreading virus particles.
Usually no aerosol-producing procedures are performed
during outpatient clinic, so the need of more advanced
protective masks, such as FFP2 (N95) masks, should be
not recommended for the medical doctors and sanitary per-
sonnel [5]. The reception staff needs to be protected ade-
quately by avoiding unnecessary direct and indirect con-
tact with patients. Ideally, exchanging any type of physical
document or paperwork (ID card, written questionnaires)
should be avoided. If impossible to avoid, adequate decon-
tamination is necessary.

LEVEL 3. Waiting areas will need specific attention
including social distancing and hygiene. These countermeas-
ures will significantly reduce the capacity of the waiting area
and will profoundly affect the patient flow. The corona cri-
sis will force the orthopedic team to redesign and rethink
waiting areas. Fully packed waiting areas will no longer be
the ideal and recommended scenario. Patients ideally wait
outside, in the car, in the parking lot, in the cafeteria and are
called in just in time. In between patients, the seats and other
furniture need to be disinfected routinely.

LEVEL 4. Once entering the examination room or doc-
tor’s office, access to and from the examination office space
might be facilitated; conversion of a hand knob to an elbow
knob might mitigate the contamination risk. The time spent
in the room could be strictly minimalized in time and human
resources. Therefore, certain aspects of the clinical visit like
the subjective history taking might be done prior to the visit
using a digital interface. The clinical orthopaedic exam
should be done swiftly and efficiently. Orthopaedic residents
and fellows are allowed to participate in the process.

Often, prior to the corona era, surgery booking was per-
formed in a different room. To reduce cross contamination
between patients, it is advised to have the patient remaining
in the same office and have the person responsible for the
surgery book come to that same room.
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Once the clinical visit has ended, the patient leaves
the office. The office and all surfaces and objects should
be decontaminated. This includes tables, doorknobs, light
switches, countertops, handles, desks, phones, keyboards.

LEVEL 5. Post-visit scheduling of follow-up appointment
and payments often requires an additional visit to the reg-
istration desk. The interaction between the administrative
personal and the patient needs to be minimized avoiding
exchange of documents, cash money, and physical interac-
tion with hospital devices such as the keyboard of the ATM
machine.

It now has become clear that outpatient visits will be
significantly affected both in capacity and safety measures.
Patient waiting areas will be limited and necessitate a new
organizational model similar to an industrial just-in-time
delivery approach. As restrictions are progressively lifted,
older patients and patients with co-morbidities should be
kept away initially. Adequately filtering and routing these
patients is another point of attention and should be done
pre-emptively.

Return to orthopaedic business as usual in the OR

Orthopaedic surgery (excluding traumatology) in the early
days after the lockdown should still be applied judiciously.
The decisions on the pathway to business as usual for ortho-
paedic surgery should be made by a panel including the head
of the hospital, the chief of the ICU, chief of anesthesia and
chief of orthopaedic surgery.

Upon condition that all resources (personal protec-
tive equipment (PPE), intensive care unit (ICU) beds, med-
ication, respirators, personnel, OR capacity, anticipated
length of stay) are available, a progressive surgical start-up
can be anticipated (Table 2).

Providing adequate information to patients with regards
to specific hospital organization for infection prevention,
is an important step in going back to surgery. It should be
anticipated that a significant part of the patient population
will consider the hospital as a high-risk area for infection.
Therefore, this information is crucial to re-establish a stable
patient-hospital relation based on trust and confidence.

There is a general consensus that all patients should be
screened for symptoms and tested 1 day prior to surgery.
It is, however, also very important to understand that all

available tests have a significant false-negative rate, which
could result in a false-safety feeling!

At the moment, the RT PCR swab testing is 100% spe-
cific, but is limited in terms of sensitivity. The naso-phar-
ingeal (NP) swab test seems to have a better accuracy than
the oro-pharingeal (OP) test, with the SARS-CoV-2 RNA
detected only in 32% of OP swabs, which was significantly
lower than that in NP swabs (63%). The technique is easy,
well accepted from the patient, with low risk of infection
of the sanitary personnel actually doing the testing [9]. The
supine position during the testing is recommended but not
mandatory. However, universal availability is still limited in
certain areas and the turnaround times can be lengthy.

Rapid diagnostic tests (RDTs) immunoassays and serol-
ogy procedures, are small stand-alone tests, simple to use by
minimally trained staff at organized points of care (the site
of triage or outside the hospital). They provide test results
within 15 min. They can be antigen or antibodies detecting
tests, for the antibodies it must be kept in mind that it takes a
few and up to 10 days before the concentration of antibodies
in the blood is high enough to be captured by the RDT [9,
10, 13]. These tests are not validated at the moment, they
do have CE marking, they are not already recommended for
case detection, playing a role in research and surveillance
at the moment but with a growing interest from scientists
and surgeons as they are attractive for decentralized testing
particularly in low resource settings.

Moreover, patients undergoing surgery could be tested by
CT scan. Some radiology literature suggests a pivotal role
for CT as a speedy and readily available option, especially
with shortages of the PCT test, which is more time con-
suming. The overall specificity and sensitivity are largely
depending on the incidence of disease and ranges between
61 and 97% with a reported false-negative rate up to 20% in
symptomatic patients [1, 7].

For every negatively tested patient, it is advised to convert
general anesthesia, which is an aerosol-generating proce-
dure, to local or locoregional anesthesia as much as pos-
sible, to avoid cross contamination of the anesthesia team
and to reduce overuse of the available resources. Outpatient
or short-stay surgery should be promoted to reduce the risk
of nosocomial infection.

Positively tested patients should not be operated but
should be delayed for a minimal period of 3 weeks and need

Table 2 Key points for
approaching surgeries

Screening of patients day before of surgery (NP Swab, Serological Test, CT Scan)

Definition of “Urgent”, and “Urgent, Somewhat Elective Surgery”

Favour day surgical cases (requiring <24 h of hospital stay), younger patients or ASA 1-2 older patients

If major surgery (L.E total joint replacement) is needed, strictly apply fast-track protocols

Avoid general anesthesia and all aerosol-generating procedures

Negative pressure rooms and strict sanification after each patient to be required
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two confirmed negative PCR swab test with a 24 h interval
(personal communication with Bergamo Italy COVID team).

General definitions of what constitutes the necessity for
surgery (elective; urgent, somewhat elective; urgent) are
offered from a variety of sources and can serve as an addi-
tional guide to schedule these delayed cases. In the progres-
sive start-up phase, ‘urgent’ and ‘urgent, somewhat elective’
surgery might be considered. Elective surgery should be fur-
ther delayed until the highest level of safety can be guaran-
teed. According to AAOS guidelines, patients for whom sur-
gery is deemed “elective” are those with chronic problems
whose surgery can certainly be delayed without significant
harm to the patient or eventual outcome. Although an argu-
ment can be made for the need for surgery in some individu-
als due to pain or functional impairment, the determining
principle is that delaying treatment will not significantly
alter the eventual outcome. Such surgeries include elective
total joint replacements for osteoarthritis, spinal fusion,
chronic joint conditions (e.g., atraumatic, chronic rotator
cuff tears; posterior cruciate ligament injuries; and degen-
erative meniscal tears) and other conditions that although
painful will not be altered by delay in treatment (e.g., elbow
tendinitis and carpal tunnel surgery). Whereas the pathology
may cause significant functional impairment to the patient,
severely reducing his quality of life, major surgeries such as
total joint replacement should still be performed. Patients
undergoing total joint replacement will need to be able to
be discharged from the hospital in the shortest delay pos-
sible (generally less than 72 h), thus to reduce the risk of
nosocomial infections [2, 8]. Some outpatient surgery can
be considered in early start-up phase, as the pathology can
become more complex if left untreated or associated with a
major functional deficit (defined as urgent, somewhat elec-
tive). Surgery for injuries such as anterior cruciate ligament
tears, locked or bucket handle meniscus, acute traumatic
rotator cuff tears, biceps injuries, should still be performed.
If possible, these procedures should be done in the outpatient
setting to minimize utilization of resources.

Standard PPE (surgical mask) must be provided to every
single patient entering the OR. During orthopedic surger-
ies, frequent surgical aerosol procedures are performed such
as the use of high-speed power tools, electro-cautering and
pulsed irrigation (even if not recommended). Thus, the use
of correct PPE, including surgical gloves, a water-resistant
surgical gown with long sleeves, a surgical mask, and full-
face protection with a face-shield and FPP2 masks is recom-
mended [5].

Basically, it would be reasonable to restart surgery
(urgent and urgent, somewhat elective) activities with day
surgical cases (requiring <24 h of hospital stay) using
preferably local or loco-regional anesthesia. This includes
mostly arthroscopic surgery (shoulders, knees and ankles)
and simple day procedures. Reducing length of stay means

reducing their risk for nosocomial COVID-19 infections.
Moreover, given their relatively short hospital stays, this
kind of surgeries do not entail a major drain on health-care
resources. Finally, hospital beds can still be freed up quickly,
if required, for any emergency admissions due to a new
infection outbreak [2].

Older patients affected by more than one comorbidity,
or overweight patients, that are the ideal patients needing a
total joint replacement, are commonly known to be at higher
risk of developing severe acute respiratory syndrome coro-
navirus 2—Sars-Cov-2 [3]. Thus, it is reasonable, in a first
moment, to postpone this kind of surgery, trying to create
an ad hoc outpatient path for higher risk patients and giving
them all ortho-biologic treatments that knowingly can delay
the implantation of a joint replacement.

As we have previously highlighted, general anesthesia
should be avoided, thus reducing the risk of infection of
the sanitary personnel and limiting the risk of transmission
to the patients. Operating rooms should be equipped with
negative pressure and no recycle used. All aerosol-producing
equipment should be banned, the use for example of a suc-
tion electrocautery should be provided in every operating
room.

Once the patient has departed from the OR, the room
should be left empty for a specific period and all high-touch
surfaces including the anesthesia machine and the anesthesia
work area should be cleaned and disinfected with an Envi-
ronmental Protection Agency (EPA)-approved hospital dis-
infectant. The length of time in between patients depends on
the number of air exchanges per hour in the specific room or
space. More detailed guidance is available from the Centers
for Disease Control and Prevention (CDC).

Conclusion

As the corona crisis has abruptly halted most of the ortho-
paedic activities both in the outpatient clinic and the oper-
ating room, a progressive start-up scenario needs to be
planned. The exact timing largely depends on factors out-
side of our control. After restrictions will be lifted, clinical
and surgical volume will progressively increase. This paper
offers some rules of thumb and possible strategies to provide
the highest level of safety to both the orthopaedic patient
and the orthopaedic team including administrative staff and
nurses, during the start-up phase.
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