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Post-COVID-19 return to elective orthopaedic surgery—is
rescheduling just a reboot process? Which timing for tests? Is chest
CT scan still useful? Safety of the first hundred elective cases? How
to explain the “new normality health organization” to patients?
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Abstract
Purpose The long incubation period and asymptomatic spread of COVID-19 present considerable challenges for health care
institutions when patients return to elective surgery.
Methods A retrospective review of the first adult elective cases performed between May 18, 2020 and June 14, 2020, after the
end of lockdown was analysed in Belgium to answer the following questions: (1) for the 236 cancelled patients during the
outbreak, how easy was rescheduling? (2) How useful was universal RT-PCR testing and chest CT scan for the 211 orthopaedic
and trauma admissions? (3) How were surgical difficulty category, number of operations and complications different when
compared to the pre-COVID period? (4) How would patients balance the benefit of surgery against the unknown risk of
developing COVID-19?
Results Before surgery, blood tests for anaesthesiology and imaging related to the surgical procedure were scheduled prior to
universal testing (COVID-19 PCR and chest CT) performed 72–120 hours before surgery. Among the 211 asymptomatic patients
who were tested before surgery, six had positive PCR, while no abnormality was found on the chest CT scan of all the patients.
With this timing for tests, the 104 patients included in the current study for elective surgery were free of disease before
undergoing surgery and remained without COVID-19 after surgery. Among the 366 cancelled patients during the outbreak, only
12% of the patients accepted to proceed with rescheduling immediately. Therefore, this resulted in a 70% reduction for elective
surgery and in a 50% reduction for arthroplasties as compared to pre-COVID period. The rate of complications was not increased
during the post-COVID period. A portion of patients have confused idea of screening and have difficulty to perceive the new
rules of health organization.
Conclusions Resumption of elective surgical procedures appears more difficult for patients than for surgeons with a low per-
centage of cancelled patients accepting to reschedule surgery. Universal testing allowed securing patients; however, surgeons
must explore better patient perceptions regarding COVID-19 to facilitate a fully informed decision in the current period.
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Psychological burden

With 24,809 articles on PubMed for “COVID-19” at the end
of June 2020, there are many hypotheses and theories [1–5]
about the best road to recovery after lockdown; but to our
knowledge, there are no data (even from China) on the
“post-COVID-19” clinical characteristics and outcomes of pa-
tients who had had elective orthopaedic surgery. In many
countries of Europe, and in many other countries, govern-
ments provided guidance recommending or mandating the
discontinuation of elective procedures. There were several
reasons for this recommendation, among them: preserve
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critically short supplies of respirators and preserve inpatient
bed capacity and other equipment for critically ill patients.
The short-term benefits are clear: the risks of exposure to
COVID-19 are reduced, and the associated complications
have been decreased. The consequences (after end of lock-
down) are at this moment unknown.

As the end of lockdown arrived in Belgium, the authoriza-
tion to perform elective surgery again was obtained in 18
May 2020 and orthopaedic institutions across the country
have begun to resume elective orthopaedic cases. Moving
towards this direction required changes to protect hospital
staff and to reassure patients who expect a low risk of expo-
sure for these elective surgical procedures. As such, virus-free
perioperative pathways should be established at each institu-
tion. Unfortunately, the ability of the virus to spread from
asymptomatic patients and the prolonged incubation time
make this proposition difficult. Furthermore, during the same
period, trauma with potential infected patients can continue to
arrive in the institutions.

In this study, we aim to present the epidemiological,
clinical characteristics, treatment and outcomes of patients
undergoing elective surgery after the end of lockdown.
Particularly, the aim of this study was to report the fol-
lowing points: (1) among patients who had their elective
surgery cancelled, how easy was rescheduling? (2) An
institutional policy occurred on May 18, 2020, which in-
dicated nasopharyngeal swab RT-PCR testing and chest
CT scan for all orthopaedic and trauma admissions among
X patients. How useful were screening, timing, and test-
ing data for COVID-19 as well as relevant imaging? (3)
How were surgical difficulty category, number of opera-
tions performed and number of complications different
when compared to the pre-COVID period? (4) How was
the perception of patients when balancing the benefit of
surgery against the unknown risk of developing COVID-
19?

Material and methods

Study design

This study is a retrospective multi-centric review of all elec-
tive surgeries and trauma surgery that were performed in
Belgium at two institutions (EpiCURA—Baudour/Hornu
and Tivoli—La Louvière hospitals) between May 18, 2020
and June 14, 2020. The start date was chosen as May 18,
2020 as this was the date that our institution after the end of
lockdown converted to performing elective orthopaedic cases.
The number of elective operation performed on this month
basis was analysed, as the number of new COVID-19 cases
admitted to our institution and the prevalence of COVID-19
within the Belgium population at the same moment.

Surgery was performed with “hospital policy” concor-
dance: without jeopardizing the stock of essential items,
while maintaining safety of personnel and patients. We
analysed the impact of cancelling elective surgery on the
hospital activity; the efficiency to test everybody (univer-
sal testing) before surgery; the difficulty, number and
complications of operations and the epidemic perception
by patients.

Rescheduling cancelled patients

Postponed cases were rescheduled considering the patient’s
desire to proceed with elective surgery, the clinical urgency
of the treatment, the resources required to do the case (staff,
number of hospital days, etc.) and the delay that the patient
had experienced due to the COVID-19 postponement.

Usually, cancellation of surgery results from an agree-
ment between patient, surgeon and anaesthesiologist due
to medical considerations and/or patient-related reasons
(unrelated illness, medically unfit or surgery declined).
COVID-19 cancellation was a government decision;
therefore, the effects of cancellation may be different from
those observed when it is a patient decision. We analysed
this effect on the rate of patients who rescheduled their
operations, on the economic loss for patients and on the
psychological burden.

When patients decline to reschedule their operations, we
analysed two essential causes:

– Financial cost for working people: the economic impact
of a cancellation on patients themselves has received re-
markably little attention. Most patients in their prepara-
tion for elective surgery make arrangements in their
working lives to facilitate this. Adults in employment
have to book time off work and sometimes postpone
events such as holidays. If a surgery is cancelled at short
notice, this may result in an economic loss, and
rescheduling can cause additional loss of working days
with economic impact.

– Psychological impact: cancellation of elective surgery may
also cause anxiety on patients who have “mentally” pre-
pared this event. This anxiety may be associated with a
longer wait for surgery, with fear that their condition deteri-
orates further. Another issue is balancing the benefit of sur-
gery against the unknown risk of developing COVID-19
and its associated complications when going to surgery in
hospital.

Patients were asked to answer to a questionnaire when they
decline to reschedule their operation, choosing financial rea-
son or psychological impact. They were allowed to provide a
free “short text response” (one or two words) for the cause of
cancellation.
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Tests (PCR and chest CT) and timing of testing for
COVID-19

As explained in Fig. 1, during the apex of the pandemic, the
number of new cases per day was high and decreased quickly
after the 18th if May 2020.

Before end of lockdown (18 May 2020), screening of all
patients for COVID-19 was instituted as previously reported
[6], with a questionnaire and temperature testing. The ques-
tionnaire queried about onset of symptoms, fever of 38 °C,
cough, shortness of breath, muscle aches, respiratory difficul-
ty, pneumonia, nausea, headache, abdominal pain and loss of
taste or smell. Patients scheduled for admission who screened
positive were tested with a nasopharyngeal swab RT-PCR for
COVID-19, and some (but not all) had chest CT scan. Patients
who screened negative on questionnaire were sometimes not
tested.

After end of lockdown (18 May 2020), our institutional
policy for pre-operative COVID-19 testing was changed,
to include pre-operative testing of any patient (symptom-
atic or asymptomatic) with the chance for post-operative
admission. Patients having elective surgery were tested at
one of the outpatient swab sites with a polymerase chain
reaction (PCR)–based protocol because in most instances,
the rapid antibody test has a lower accuracy especially
among asymptomatic patients. These patients had also for
the first four weeks after lockdown a chest CT scan [7] as
previously reported during lockdown. Timing of the
COVID-19 swabbing test depends on the patient’s day of
surgery. The patient needs to obtain the test 72–120 hours
prior to operation to ensure adequate time for result prior to
operation. After the test, the patient should remain at home
with minimum contact with other people between COVID-
19 testing day and planned surgery day. Ancillary testing
(e.g. blood work, imaging) related to the surgery procedure
needed to be scheduled prior to COVID-19 testing.

Surgical difficulty category, number of operations
performed and complications

A comparison between a prospective cohort study of all
patients operated after returning to elective surgery be-
tween 18 May 2020 and 14 June 2020 and a retrospective
control group of patients operated in May–June 2018 was
undertaken. Data on each patient admitted to our hospital
with an admission for elective surgery or trauma were
collected. These included demographics, diagnosis, type
of anaesthesiology and surgery and time interval between
admission and surgery.

Anaesthesiology was not different and treatments were
similar. Indications and treatments were similar. Prophylaxis
with low-molecular-weight heparin (LMWH), standard hy-
dration, was administered according to our hospital’s protocol
for patients who needed in a similar way during the two
periods.

The patients included in this study underwent various sur-
gical procedures and were categorized into four levels based
on the degree of technical difficulty, complexity and risk:

Briefly, level-1, various operations with low risks, sim-
ple procedures and low technical difficulty as material re-
moval; Level-2, various operations with mild risks, general
complexity of procedures and general technical difficulty
in young patients as arthroscopy, osteotomy, tendon and
ligament repairs;Level-3, various operations with moderate
risks, complex procedures and moderate technical difficul-
ty in patients older than 65 years as hip and knee
arthroplasty; shoulder arthroplasty and Level- 4, various
operations with high risks, highly complex procedures
and high technical difficulty as revision arthroplasty, spine
arthrodesis.

Complications as bacteriological infections, thrombophle-
bitis, and pulmonary embolisms were evaluated in the two
periods.

Fig. 1 Daily new cases from 1 March to 14 June 2020; 1 k = 1000 cases
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Information for patients on “new” health situation

Despite the benefits of early identification and expanded
screening criteria, multiple diagnostic barriers currently exist.
One such barrier is that many patients falsely believe that they
do not require screening or at the reverse that they were tested
during a prior hospital visit. The magnitude of this effect has
not been clearly defined in the literature. Another critical issue
is balancing the benefit of surgery against the unknown risk of
developing COVID-19 and its associated complications. As
the magnitude of this effect has not been defined in the liter-
ature, we evaluated this problem with a questionnaire among
patients.

These questions included beliefs regarding specific tests
performed at current admission, and whether the patient had
experienced a prior hospital admission or medical visit within
the last four weeks. If the patient had a prior hospital or med-
ical visit, the patient was asked questions regarding whether
they believed that they received COVID-19 testing at that
time, and if so, the patient was asked if they believed that
not receiving a test result at that time was the equivalent of
receiving a negative test result. All the patients were also
asked if they had ever been offered a screening test and wheth-
er they had knowledge of the disease.

Another issue was exploring patient perception of the dis-
ease by asking the patient if he (she) would have refused to
undergo urgent surgery and rather chosen plaster treatment
when available (even with lower result expectation) due to
the fear of contracting COVID-19 when the governmental
decision has determined that the viral risk to the population
was greater than the risk of cancelling all routine procedures.
Patients were also asked about their feeling after the end of
lockdown concerning how clean the hospital is concerning
eliminating COVID-19 risk: totally or partially?

Statistical analysis

Continuous variables were presented as mean with ranges and
compared by using independent-group t tests when the data
were normally distributed; otherwise, the Mann Whitney test
was used. Categorical variables were expressed as frequencies
and percentages and compared by chi-square or Fisher’s exact
test between groups.

Results

Cancellation of 366 operations: only 44 patients
accepted to reschedule operations

Of the 366 patients who had elective surgery cancelled, only
44 (12%) accepted to get surgery rescheduled during the first
month after lockdown. Of these 366 patients with a cancelled

surgery, 40 (11%) had their operations cancelled on the week
of surgery, 90 (25%) within two weeks of the proposed date of
surgery and the others were cancelled more than three weeks
from the proposed date of the operation. Despite a high per-
centage of cancellation on the week of surgery, we were un-
able to demonstrate any correlation between the period for
cancellation of the planned operation, and the impact on the
fact that patients refuse to reschedule their operation.

Four (1%) patients could not reschedule their
operation since they were hospitalized
for COVD-19.

Among the 44 patients who accepted to reschedule operation,
5 (12%) had had COVID-19. Among the other 322 patients,
16 (5%) had had COVID-19. A higher number of patients
who had disease were found among patients who accepted
to reschedule surgery, these patients feeling probably that they
were no more concerned about the risk of entering a health
care facility.

Economic burden was the principal cause of refusing to
reschedule a new operation: following the lockdown period,
when surgery was rescheduled, 72% (232 among the 322) of
patients could not have surgery performed due to the econom-
ic problem; patients had to work and could not afford any time
to reschedule lower limb procedures.

Psychological burden: 18% (60 among 322) of the patients
reported words as sadness, disappointment, anger, frustration
and stress; they were reluctant to undergo procedures while
the pandemic simmers and their risk of infection was consid-
ered as high by themselves. The qualitative analysis of the
participants’ free text responses indicates that there was also
concern over symptoms worsening. However, the most inter-
esting finding was that 90% of the responders understood the
reason for cancellation of their operations in order to facilitate
delivery of emergency service. They used such descriptions
as: “my surgery was not life-threatening” and “others people
needed the hospital more”.

Tests and timing of testing for COVID-19 among the
211 patients with surgery

Testing results (PCR and chest CT scan) under the universal
protocol for elective surgery

In this study, the 104 adult patients scheduled for elective
orthopaedic surgical procedure were screened for COVID-
19 with PCR, and 88 patients also were screened with chest
CT scan (Table 1). No CT scan was positive for COVD-19.
Among the four weeks following the lockdown period, in
total, five patients were tested pre-operatively positive for
COVID-19. These five patients were asymptomatic with a
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negative CT scan. Finally, when considering the screening
value of both PCR and chest CT scan findings, the CT scan
was of no value in this post-lockdown period contrary to the
value observed during the pandemic apex period [7].

Tests and chest CT screening for trauma patients

Meanwhile, 107 patients had trauma surgery; these 107 were
screened for COVID-19 with PCR, and 92 patients also were
screened with chest CT scan (Table 1). None was symptom-
atic at the time of diagnosis. In total, only one patient was
tested positive for COVID-19, but the result was obtained
after surgery (normal CT scan). As compared with the pan-
demic apex period, there was a huge decrease of frequency of
positive tests [6, 7].

Indirect information from normal chest CT scan for surgery

During the apex of the pandemic, in the same geographic area,
15% of patients had pneumonia on chest CT scan [7] while
being asymptomatic. We can suspect that about 30 (15%) of
our 211 asymptomatic patients had during the apex of the
pandemic an abnormal chest CT scan. As all chest CT scans
were normal at the post-COVID period, the chest CT scan
appears to return to normality in asymptomatic patients; they
have probably no sequels of an eventual pneumonia and the
chest CT scan is of no value to detect sequels in asymptomatic
patients. At the contrary, patients with a previous symptomatic
disease may have pneumonia sequels and may need chest CT
for anaesthesiologist evaluation.

Surgical activity: decrease elective operations
performed, but no complications

Elective surgery

During the months of May–June 2018 selected as a baseline
reference, the volume of arthroplasties and other elective sur-
geries performed in our departments was 705 elective

operations, which translates to an average weekly volume of
79 elective procedures, and among these operations, 12
arthroplasties (hip, knee, shoulder) or revision arthroplasties
were performed weekly.

During the COVID-19 lockdown pandemic period
(7 weeks), 12 non-deferrable elective surgical procedures
were performed; no arthroplasty was performed as elective
surgery.

After returning to elective surgery, 104 elective surgeries
(25 arthroplasties) were performed during the first four weeks
(Tables 2 and 3); 44 of these 104 patients (mean age 54 years;
range 21 to 82 years) were patients previously cancelled (18
arthroplasties). Therefore, there was a 70% reduction for elec-
tive surgery and a 50% reduction weekly for arthroplasties. A
review of medical records and readmissions showed that none
of the orthopaedic patients in our institution were diagnosed
with COVID-19 infection before or after surgery.

In the present study, 102 patients underwent operations
with the surgical difficulty category at level-1 or level-2 and
level-3; only two patients underwent revision arthroplasties
with the surgical difficulty category at level-4, the highest
surgical difficulty category. No patients required additional
oxygen supplementation post-operatively. No patients were
admitted to intensive care unit (ICU).

During the baseline reference of 2018, there was a higher
number of level-4 surgery (Table 3). Limiting the comparison
to level-1, level-2 and level-3 surgery, the number of compli-
cations (no bacteriological infections, no symptomatic throm-
bophlebitis, and no pulmonary embolisms in 2020) was not
higher during the post-COVID pandemic.

Table 1 Comparison of PCR and chest CT scans results (number of
patients) between lockdown and post-lockdown periods

Lockdown period Post-lockdown period

Patient’s number Patient’s number

PCR 47 211 (104 + 107)

Positive 15 (34%) 5 (2.3%)

Negative 32 (66%) 206 (97.7%)

Chest CT scans 118 180 (88 + 92)

Positive 16 (14%) 0

Negative 102 (86%) 180 (100%)

Table 2 Elective procedures during same periods in 2018 and 2020

18 May–14 June 2020 1 May–30 June 2018
Elective operations Elective operations

Nb of surgeries 104 705

Nb of weeks 4 9

Operations/week 26 79

Sex

Man 56 (54%) 367 (52%)

Woman 48 (46%) 338 (48%)

Age 54.5 (CI95 51.4–57.5) 57.4 (CI95 55.8–58.9)

Arthroplasties/week 6 12

Arthroplasties 25 112

Hips 11 52

Knees 11 41

Shoulders 1 11

Revision TKA 1 –

Revision THA 1 8

TKA total knee arthroplasty, THA total hip arthroplasty
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Trauma surgery

During the months of May–June 2018 selected as a baseline
reference, 175 admissions for adult fracture surgery were ob-
served, which translates to an average weekly volume of 19
trauma procedures.

During the COVID-19 lockdown pandemic period
(7 weeks), the number of trauma patients during the pandemic
2020 was significantly lower for adults (80 cases), corre-
sponding to 11 trauma procedures each week.

After lockdown, 107 trauma patients (mean age 57 years;
18 to 98) were treated (Table 3), returning to 27 procedures
weekly. Only one asymptomatic patient was positive for PCR
COVID-19; he needed additional oxygen supplementation
post-operatively without requiring intubation and ICU admis-
sion. Twenty-six patients with an average age of 77 years
(range 39 to 98 years) were admitted to the emergency ortho-
paedic room for the treatment of a proximal femoral fracture;
14 femoral neck fractures were treated with arthroplasty and
none needed ICU care.

Information for patients on health situation and
pertinent changes

One hundred and sixteen patients completed the survey. Sixty
(52%) patients believed that they had received a screening test
for COVD-19 during a previous medical visit. Patients with
elective surgery were more likely to believe that they had
received at least one screening test (61% vs. 39%) as com-
pared to trauma patients. Patients believed that it was a sero-
logic test during the anaesthesiologist visit. Others who were
tested PCR negative one time were thinking that they would
be indefinitely negative.

Among the 60 patients who believed that they had a prior
hospital-associated screening test, 82% interpreted the lack of
result as equivalent to a negative test result. Overall, among
those patients with a prior hospital visit, this results into ap-
proximately 25% of patients who believe that they were
screened for COVID, and for them, absence of results was
equivalent to negative for disease.

For patient perception risk of the disease, 18 (15.5%) pa-
tients would have refused to undergo urgent surgery during
the pandemic and would have chosen plaster treatment (when
available even if the result could have been inferior) due to the
fear of contracting COVID-19 during the pandemic. When
patients were asked how clean the hospital is after lockdown,
concerning eliminating COVID-19 risk, 37 (32%) answered
totally and 68% partially.

Discussion

Regardless of definition, cases should be resumed in a gradu-
ated fashion as the outbreak subsides, as COVID-19 will be
persistent and “hot-spot outbreaks” or local surges are still
possible. The availability of appropriate numbers of intensive
care unit (ICU) and non-ICU beds at a given hospital, the
availability of personal protective equipment (PPE) and ven-
tilators and the available compliment of trained staff to per-
form non-essential surgical procedures without taxing re-
sources need to deal with the ongoing COVID-19 crisis.

High impact of cancellation on patient’s difficulties
and on orthopaedic activity

In many countries, governments provided guidance mandat-
ing the discontinuation of elective procedures. The conse-
quence in Belgium was a storm of surgical cancellations dur-
ing the spring of 2020 from 15 March to 18 May 2020. The
national strategy, instigated by the Belgium government, was
to cancel elective operations to release capacity in the system.
The pandemic and elective cancellations were publicized in
the media and meant that the majority of the population had
some idea of the unusual stress the health system was under.
However, despite public awareness, the impact on patients of
these cancellations was significant.

Cancellation surgery is not a new phenomenon but usually
is limited and results from an agreement between patient and
surgeon and is due to medical considerations. Usually, when
cancellation is related to medical consideration, 90% of the
patients accept to reschedule immediately [8] their surgery.
This study is the first to evaluate the impact of the mass can-
cellation (related to the pandemic) of elective surgery on pa-
tients, from both an economic and psychological view point.
Taken in the context of a nation-wide bed pressure crisis,
which was widely publicized in the media, the fact that nearly

Table 3 Population description of elective and trauma surgeries groups
in the post-COVID-19 period

Elective surgery Trauma surgery

Number of patients 104 107

Sex

Man 56 (54%) 48 (45%)

Woman 48 (46%) 59 (55%)

Age 54.5 (CI95 51.4–57.5) 56.6 (CI95 52.3–61)

Arthroplasties 25 11

Hips 11 11

Knees 11 –

Shoulders 1 –

Revision TKA 1 –

Revision THA 1 –

TKA total knee arthroplasty, THA total hip arthroplasty
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88% of patients did not accept rescheduling of their surgery
may be surprising.

Many patients could not reschedule surgery due to the neg-
ative economic impact. Following the COVID-19 crisis, pa-
tients had economic, employment and insurance concerns; the
demand for surgery was lower than expected. Younger pa-
tients were not able to delay work for long periods of time
and when the lockdown was finished, they had to work and
could not schedule another date for surgery. Therefore, proto-
col for patient preference for timing of rescheduling their op-
eration should be established. For example, some patients may
not want to pursue rescheduling their operation at the moment
and may not want to initiate further discussion about
rescheduling in the future. Alternatively, other patients may
be unsure about rescheduling their operation at the current
time but would likely reschedule at a later date; other patients
may want to proceed with rescheduling immediately.

Very little information is available on the psychosocial im-
pact of cancellations of elective operations on patients after
COVID-19. The questions on psychological impact have
demonstrated that elective surgical cancellation led to nega-
tive emotion among patients, with most of them displaying
some health-related anxiety. Although this study was about
spring cancellations of operations of patients from one region
of Europe, the results are probably generalizable to other
countries and other dates.

Universal testing (PCR still useful; chest CT of nomore
value)

Due to risk of some asymptomatic patients being COVID-19
positive, asymptomatic patients undergoing an elective proce-
dure with “risk for aerosol generation” should undergo
COVID-19 testing prior to a surgical procedure. Using routine
nasopharyngeal RT-PCR testing and chest CT scan for
planned essential surgical admissions, our study shows a
COVID-19 prevalence of 2.8% (6 among 211 patients) in
Belgium during the four week period following the apex of
the pandemic. This lies in stark contrast to the rate detected
during the preceding four week period throughout which test-
ing was not routine.

Chest CT scan is no longer useful outside the pandemic
period

During the apex of the pandemic, among 254 patients, 15%
(38 patients) had a positive COVID-pattern CT scan. During
this period, among the 118 patients with chest CT, there were
16 (13.5%) patients with positive chest CT findings, and use-
ful information for the orthopaedic surgeon was obtained for
87 (74%) patients of these 118 patients. During the apex of the
pandemic, patients who had no symptoms, a negative RT-
PCR result and chest CT without evidence of interstitial

pneumonia could be triaged to surgery at a COVID-19-free
pathway. There was evidence that CT evaluation [7] was the
most accurate diagnostic test for COVID-19 pneumonia in
patients who needed surgery in emergency, but its use as a
screening tool remains unnecessary for elective surgery since
surgeon and patients can wait for the result of PCR during
some days. Furthermore, patients with abnormalities on CT
scan are no longer found, and interestingly, in asymptomatic
patients who had eventual pneumonia, nosequels were found.
So, except in patients who had a previous symptomatic infec-
tion with recovery and may have pulmonary sequels [9], CT
scan is nomore useful. So, except in symptomatic patients
who may have pulmonary sequels [9], CT scan is no longer
useful.

Nasopharyngeal testing with PCR is useful but with a limited
efficiency

In reporting these results, we hope to inform other institutions
of the difficulty of screening patients for COVID-19 with PCR
nasopharyngeal testing. Using universal testing even for
asymptomatic patients, 2.8% patients were found positive. In
recommending routine testing for pre-operative patients, we
acknowledge the high specificity but only moderate sensitiv-
ity of the RT-PCR test as previously reported. But few other
practical options exist. A new area of pre-operative testing
involving antibody serology is possible, but studies have
shown that people with the COVID-19 disease do not start
antibody production until 11 or 12 days after symptom’s on-
set. Thus, this test as a screening method in the early stages
would be ineffective when negative. However, when positive,
patients may feel more comfortable for an elective surgery
with the knowledge that they may be immune to the disease
when they have antibodies to the virus.

Surgical difficulty category, number of operations performed
and risks of complications

This report is one the first retrospective studies describing the
characteristics and outcomes of patients returning for elective
surgery after the pandemic. None of the operated patients had
sign or symptom of COVID-19 before surgery, and testing
was able to secure these patients for elective surgery. The
length of time between testing and surgery was shorter than
the average incubation time (5 days) described in the litera-
ture. This supports our belief that the 104 patients with elec-
tive surgery were free of COVID-19 disease before operation
and remained without disease after surgery.

Another concern involves the risk of undiagnosed COVID-
19-associated complications in the peri-operative period. As a
silent window exists between contamination and positivity of
the PCR, or seroconversion, a misdiagnosis of COVID-19 is
always possible. The effects of surgical stress and medications
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on an eventual exacerbation of an asymptomatic disease are
unknown. COVID-19 is associated with an abnormal throm-
botic state [10] which might be a concern for orthopaedic
patients who have risks of thromboembolic events. Elective
surgery was performed as usual before the pandemic with the
same preparation, the same preventive anticoagulation and the
same antibiotics for prophylaxis. Our study illustrates that
arthroplasties can be done when the disease curve decreases,
provided that the resources and manpower remain available.
We did not observe a higher rate of complications than before
the pandemic for this population, and none of these patients
received ICU care. Despite that we were able to treat only a
small number of patients as compared to pre-COVID period,
and despite that we performed instead level-2 and level-3 sur-
gery, we hope that our findings will benefit the global com-
munity when returning to elective surgery.

The data on the impact of trauma surgery performed
after the pandemic also are lacking. In our institution, the
number of operations performed for trauma increased af-
ter the end of lockdown (May 18, 2020). Some of these
patients were older, had more underlying comorbidities
and longer surgical time and undergone more difficult
surgery than patients with elective surgery. We did not
observe complications.

Despite universal testing with chest CT scan and PCR, the
probability of an asymptomatic and undiagnosed COVID-19
patient operated during this period exists and probably
occured due to the frequency of the disease; data in this study
suggest that surgery may not exacerbate disease progression
of asymptomatic COVID-19, when the disease is present and
undiagnosed at the time of surgery.

Information for patients on health situation and pertinent
changes

Identification of COVID-19-positive patients is an important
health issue, but successful screening faces many barriers. Our
study clearly demonstrates that one such barrier is erroneous
patient beliefs regarding prior screening tests during a previous
medical visit. Approximately half of patients believed that they
had received screening for COVID-19 despite never receiving
information. The most concerning result was that the vast major-
ity of these patients believed that the failure to receive a test result
was equivalent to receiving a negative test result. These false-
beliefs may result in risk behaviours, with patients refusing test-
ing that they would feel redundant or incorrectly reporting their
previous screening to medical doctors.

Having a “clean” hospital with elimination of COVID-
19 risk was one demand on the questionnaire. However,
despite the end of lockdown, persistent viral spread,
asymptomatic cases and a silent window between contam-
ination and a positive PCG or a seroconversion exist.
Therefore, it would be very demanding as for all the

epidemics [11] to keep a hospital clean (without any vi-
rus) for a long period of time and may be impossible even
in the most developed countries with the most sophisticat-
ed techniques of decontamination. So, the question in
elective orthopaedic surgery is: how can we ethically pro-
vide the traditional gold standard operation and explain
the risks to patients during the COVID-19 crisis?

We have implemented an updated informed consent pro-
cess that includes an explicit discussion about the steps the
institution has taken to mitigate the risk of contracting
COIVD-19 during the elective surgery, including pre-
operative testing, daily screening of staff and use of appropri-
ate PPE. Patients should also be informed about visitor restric-
tions [12–14]. Our institution as many others [15–17] has
made adjustments: a “no visitor” policy which extends to
elective surgery. For major inpatient surgery, one person is
allowed to accompany a patient on the day of surgery and
one the day after surgery. During surgery, family and visitors
are required to wait off site so as to avoid congregation and to
encourage social distancing. Additionally, the surgeon should
discuss that contracting COVID-19 could affect the post-
operative recovery process and that rehabilitation services
and post-operative caremay be provided utilizing virtual visits
[18] or telephone visits in order to limit in-person interactions.

Conclusion

As surgeons move forward to recovery of elective surgery,
because undiagnosed asymptomatic COVID-19 patients re-
main a possibility [19, 20], surgeons must be aware that there
are compromises between providing surgical care to patients
and risk of spreading the virus. The COVID-19 crisis has
placed a new type of discussion on the health care system in
the world. Resumption of elective surgical procedures appears
more difficult for patients than for surgeons with a low per-
centage of cancelled patients accepting rescheduling of sur-
gery. Universal testing allowed safely securing patients; how-
ever, surgeons must explore patient’s anxiety and perceptions
regarding COVID-19 better to facilitate a fully informed de-
cisions in the current period.
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