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INFO COVID-19 is a viral infection caused by the

novel coronavirus, severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) (1). Since
the start of the pandemic in December 2019 in
China, guidelines issuing policies and action
plans to deal with the COVID-19 pandemic
were announced by the authorities of World
Health Organization (WHO) (2). The arrival
of the pandemic at Turkey and neighboring
countries caused the authorities to implement
strict regulations to prevent transmission of
COVID-19 and to keep health institutions in
sufficient capacity to meet the need. In March
2020, all elective surgical procedures were post-
poned to preclude the devastating consequenc-
es of COVID-19, both for the healthcare givers
and for the patients and to reorganize the re-
sources of the health centers for an endeavor to
achieve sufficient health service for COVID-19
patients (3).

After the tense period of rapid increment in
COVID-19 cases, necessary steps were taken
for reorganizing the health system to deal with
COVID-19. Considering orthopaedic perspec-
tive of surgical procedures during COVID-19
pandemic, by readjusting the stages from pa-
tient admission to postoperative care accord-
ing to described preventive measures, acute
traumatic injuries which could not be treated
non-surgically, musculoskeletal malignancies
and orthopaedic infection surgeries were pro-
ceeded (4, 5).

With the signs of decrement trend in diagnosed
COVID-19 cases, which herald the normaliza-
tion of the healthcare service is due to com-
mence in a near future. Apparently, this period
of transition from accustomed to “new normal
era” practices will not be smooth and rapid
with its own challenges to be confronted and
prevailed.

Guidelines are needed in this transition period
to roadmap the healthcare givers throughout
the organization of the process of restarting
elective surgical procedures and outpatient clin-
ical services. As the COVID-19 crisis evolves on
its own rapid tract, these guidelines must be re-
vised according to emerging recent evidence (6,
7). Normalization plan should be commenced
to overwhelm the load of deferments on the
health care system (8, 9). Healthcare author-
ities' official announcements addressing the
restart of the elective surgical procedures must
be awaited. Resuming of elective surgical pro-
cedures needs to be in an incremental way that
considers the prevention of both the health-
care givers and the patients (10). In addition,
increase in the numbers and complexity of the
surgeries requires close monitoring of the inci-
dence of COVID-19 patients, and must be in
coherence with facility’s workforce and equip-
ment reserves. Institutions must take into con-
sideration the ability to cope with COVID-19
pandemic. Depending on the prevalence of
COVID-19 in the region, institutions should
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reserve their staff and equipment resources for potential out-
break of the second wave.

The aim of this report is to provide a guideline, in the light
of constantly updated information about COVID-19, for
healthcare givers involved in perioperative care to follow for
preserving the safety of patients and all healthcare givers.

Patient selection and surgical timing

In order to restart elective orthopaedic surgical procedures,
it must be confirmed that required adjustments have been
made to conduct the situation, covering all aspects of periop-
erative care and limit the exposure of staff and patients to
SARS-CoV-2. The estimated incubation period of the novel
coronavirus is about 14 days, so it will be logical to resume
elective surgical procedures after two weeks of downward
trend in new cases of COVID-19 is observed (11). A mul-
tidisciplinary committee consisting of surgeons, anesthesi-
ologists, infectious diseases specialists, nurses and adminis-
trators should be established and whole process of restarting
elective surgeries should be supervised by the committee.
Reports on unexpected outcomes relating to the restarting
of elective surgeries must be monitored. According to the
evolvement of the pandemic, rapid and effective regulations
must be issued to resume eflicient healthcare service. To pre-
vent workforce shortages, staff working schedules must be
adjusted to process with minimum staffing necessary for suf-
ficient patient care.

All non-emergent interventions applied for chronic prob-
lems of patients whose delay are not supposed to cause any
harm in a short period or will change the outcome can be
considered as elective (12).

As the signs of normalization emerge, feasible criteria should
be introduced about which patients will be operated in the
first phase, following the restart of elective surgeries to catch
up with the accumulation of the postponed surgeries. It has
been reported that elective surgeries like joint replacement
and ligament reconstruction procedures decreased by 74 %
to 84% during the pandemic (8). There will be a need for
prioritization in providing healthcare services to meet the
growing needs of patients. Following a very rapid reopening
policy to diminish the accumulated patient volume may lead
to an increase in the number of COVID-19 cases (9). In these
times, the question of patient selection becomes an import-
ant issue. As mentioned previously, to date, emergent ortho-
paedic surgical procedures proceeded. In this phase of the
pandemic, urgent conditions requiring surgical intervention
should be prioritized. These conditions can be classified into
three groups (13):

Category 1: Situations that require treatment within a 30-day
period, which, if not treated, will quickly worsen the general
condition, and require emergent intervention.
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Category 2: Situations that require treatment within a 90-day
period, which, if left untreated, may lead to pain or function-
al disability but will not quickly worsen the general condi-
tion, and require immediate intervention.

Category 3: Includes situations that can be treated later, cause
minimal or no pain and loss of function, will not cause wors-
ening in general condition, and require immediate interven-
tion. Surgical intervention can be performed within a year.

American Academy of Orthopaedic Surgeons classified the
orthopaedic surgical interventions in the pandemic era into
four categories according to the timing of the surgeries (14)
(Table 1). With some modifications, we assume that, this
classification will address the current needs of orthopaedic
surgeons throughout the first phase of resuming elective sur-
geries.

It is responsibility of the physician to determine the priori-
ty of the cases. Decision-making process requires judicious
analysis of all aspects of perioperative procedures consider-
ing the degree of emergency in the first line (15). If the de-
gree of emergency is the same, the priority must be decided
according to:

I. Duration of delay and whether the surgery has been
postponed before,

II. Patient related risk factors,

III. Adequacy of the resources.

In the transition period, patient selection should be made con-
sidering the age of the patient, the history of exposure to SARS-
CoV-2, American Society of Anesthesiologist (ASA) score, ad-
ditional risk factors, occupational and social status. Additional
risk factors, which are estimated to worsen the COVID-19
course, can be listed as: advanced age (>65 years), cardiovas-
cular diseases (hypertension, coronary artery disease, conges-
tive heart failure), ASA >3, morbid obesity (BMI>35), diabetes
mellitus, autoimmune diseases, history of blood transfusion,
immune deficiency, kidney disease (glomerulonephritis, kid-
ney failure), pulmonary diseases, malignancies, obstructive
sleep apnea, and smoking (10, 16, 17).

In the starting phase of resuming elective orthopaedic sur-
geries, minimal invasive or arthroscopic surgeries with min-
imal blood loss must be favored. Surgeries should be done in
the outpatient settings to minimize risk and utilization of re-
sources, if possible. Duration of the surgical procedure must
not exceed 3 hours and the expected hospital stay must be
maximum 3 days (10).

Consequences of the surgeries applied for musculoskeletal
malignancies will be a challenge for surgeons to overcome.
In these cases, postponing surgery may cause significant in-
crease in morbidity and mortality. In advanced staged patients,
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Table 1. Recommendation of American Academy of Orthopaedic Surgeons for elective orthopaedic surgery in pandemic

era (modified)

Category A C

Degree of

emergency Emergency Urgent Urgent/Elective Elective

Surgical « Conditions of which « Joint/arthroplasty o Acute intraarticu- « Total joint arthroplas-
interventions expected outcome of infections lar or periarticular ty

the absence of imme-

Most trauma cases

ligament & tendon

Chronic intraartic-

diate intervention (cannot be treated injuries ular or periarticular
will result in loss of with conservative o Compression neu- ligament & tendon
either life or limb(s) methods) ropathies with rapid injuries

- Traumatic amputa- Pelvic and acetabular onset of motor deficit Chronic peripheral
tion/replantation fractures « Symptomatic benign nerve compression

- Compartment syn- Hip and long bone tumors of musculo- neuropathies
drome fractures skeletal system Osteotomies

- Open fracture Spinal fractures with Malunion

Avascular limbs
Septic arthritis
Cauda equina syn-
drome

neurologic deficit
Benign aggressive
and malign tumors
of the musculoskele-

Pediatric deformities
Degenerative spine

tal system

prognosis should be discussed with patients and oncologist
to decide whether to apply palliative treatments (18). On the
other hand, it has been reported that treatment of Ewing sar-
coma, osteosarcoma, chondrosarcoma, soft tissue sarcoma
and resectable metastases cannot be postponed (19). The data
indicate that cancer patients infected with COVID-19 have a
higher rate of intensive care unit admission, mechanical ven-
tilation, or death compared to patients without cancer (18,
20, 21). Decision of applying or postponing surgeries must be
made on a patient-specific basis considering the character of
the tumor and other treatment modalities (22).

The course of COVID-19 in paediatric population is most-
ly sub-clinical. However, their role in disease transmission
should not be underestimated. To minimize the duration of
contact with children elective surgeries must be postponed
during the pandemic (23). If the paediatric patient is already
undergoing the treatment requiring secondary procedures
for conditions like club foot, developmental dysplasia of
the hip, malalignment or limb length discrepancy, surgical
procedures must be applied cautiously (24). Parents of the
patients should also be questioned in terms of COVID-19
findings and contact history before surgery (10).

In patient selection process, patients’ COVID-19 status and
comorbidities should also be evaluated. To direct the physi-
cians in patient selection process, patients can be classified in
three main categories:

I.  Unknown to be exposed or infected, asymptomatic
I. Unknown to be exposed or infected, asymptomatic + co-
morbidities
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II. Recovered from COVID-19, considered to be immune

II. Recovered from COVID-19, considered to be immune +
comorbidities

III. Infected

ITI.. Infected + comorbidities

Patients in category I and II can be considered and prioritized
in the initial phase of resuming elective surgeries. Patients in
category III and IIIc should not be operated until full recov-
ery and adequate immune response observed. In category I_
and II_patients, expected benefits and potential harms of sur-
gery should be weighed and if possible, their surgeries must
be delayed and should not be planned before experiences of
initial surgeries analyzed and required readjustments fully
operationalized.

Preoperative evaluation

COVID-19 pandemic made routine preoperative evaluation
protocols obsolete. This evolution inevitably entailed con-
siderable changes in the preoperative algorithm to secure
COVID-19-free pathway. All patients undergoing elective
surgery must be screened. If it is possible, screening should
be conducted on tele/videoconference platforms to min-
imize risk of transmission, if this cannot be met patients
must be called for preoperative evaluation 48-72 hours prior
to procedure. To reduce the time required for preoperative
assessment, patients must be instructed to organize previ-
ous files and records documenting their health status before
their arrival to hospital. Patients must be informed about the
preoperative assessment protocols of the institution before-
hand. Patients must be instructed to wear a mask and follow
preventive measures from entrance to facility until exit (25).
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All patients admitted for elective surgery must be directed
to rooms dedicated for preoperative screening. Patients must
be evaluated for presentation vitals (temperature, O, satura-
tion, heart rate), screened for symptoms of COVID-19 (fever,
cough, shortness of breath, respiratory distress, sore throat,
myalgias, chills, diarrhea, loss/decrease of smell or taste sen-
sation) and questioned about possible risk of exposure to the
virus (travel history, contact with persons under suspicion
or infected) (12, 26). Patients having a positive reply to any
of these questions must be referred for additional evaluation
and added to deferred patient list. All other patients must re-
ceive reverse transcription-polymerase chain reaction (RT-
PCR) test from a nasopharyngeal swab sample. However,
local prevalence of COVID-19 and current access to testing
in terms of adequacy and availability must be considered
while establishing institutional preoperative protocols (10,
27). COVID-19 RT-PCR tests have variable turn-around
time range from 1 to 5-days. Therefore, samples should be
taken according to turn-around time of the test to ensure
obtaining results as close to the date of the procedure as pos-
sible. If a patient is asymptomatic and tested for COVID-19,
while RT-PCR results pending, he/she may complete preop-
erative routine laboratory testing and visits. Patients with a
negative RT-PCR tests are asked to quarantine, wear a mask,
and note their body temperature daily until the day of the
surgery. COVID-19 RT-PCR tests accepted valid for 7 days,
so surgeries must not exceed this period (28). Patients who
are asymptomatic but tested positive for COVID-19 must
be quarantined and the surgery postponed for 14 days, if
no symptom emerges at the end of 14 days the surgery can
proceed without test repetition. Patients who have recovered
from COVID-19 infection in the past 8 weeks and have no
symptoms for 14 days must be allowed to proceed to elective
surgery without retesting. Retesting is not advised for once
COVID-19 positive patients, because their RT-PCR tests
may maintain positivity for many weeks after the resolution
of the infection (29).

All patients must be screened before their admissions for
surgery. Screen-positive patients’ surgeries should be post-
poned.

For facilities which are unable to perform RT-PCR test, low
dose thorax computed tomography (CT) scans may be a
good alternative for ruling out COVID-19 in preoperative
evaluation. It has been reported that CT scans had 97 % sen-
sitivity for COVID-19 based on positive RT-PCR results and
93 % of cases had positive CT scan findings prior to the initial
positive RT-PCR results. CT scan is also recommended to di-
agnose symptomatic patients whose RT-PCR tests turned out
negative (30, 31).

It has been reported that RT-PCR test has a false negative
rate up to 30% in symptomatic patients and only presents the
current state at the time of testing (30). Therefore, patients
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must be warned for strict adherence to rules of isolation from
testing until surgery not to be infected.

Preoperative testing protocols will continually be updated as
more data is gathered about the course of COVID-19.

Inpatient protocols

Healthcare facilities planning to perform elective surgery
should not have COVID-19 patients. If this condition cannot
be met, all the perioperative services of patients undergoing
elective surgery should be carried out in a separate, COVID-
19-free buildings (27). Patients should be hospitalized in
single rooms if possible. If the conditions are not suitable,
at least 2 m. distance must be left between patient beds (32).
Common areas should be disinfected at least twice a day and
frequently ventilated. Nonpatient visitors' entrance to the
wards must be limited, and facility entrance screening should
be applied for all visitors. Patients must be informed about
protective measures to be followed. All the patients must use
face masks and comply with social distance rules during the
hospital stay (25).

Intraoperative protocols

All preventive measures must be reviewed to provide safe
and effective intraoperative care. The needed infrastructural
adjustments must be completed prior to resuming elective
surgeries. Education of the staff involved in intraoperative
procedures is a requisite. Proper usage of personal protective
equipment must be practiced.

Surgeons, nurses and other staff should be screened daily for
symptoms of COVID-19 prior to entering operation room, and
in case of suspicion, RT-PCR testing must be performed (33).

Personnel involved in patient transport should wear surgical
masks, face shields and gloves. Surgeons and surgical team
scrubbed for the operation should wear personal protective
equipment (PPE), including N95 or FFP2 equivalent mask,
protective eyewear (face shield or goggles) and surgical
gowns. If anesthetic procedures with invasive airway man-
agement is needed, personnel involved in anesthetic care of
the patient must wear the same personal protective equip-
ments as scrubbed surgical team (10, 34, 35).

The ventilation system of the operation rooms should be ad-
justed to minimize the spread of airborne pathogens. Elec-
tive surgical procedures can be performed in positive-pres-
sure operation rooms having High Efficiency Particulate Air
(HEPA) filters with maintaining minimum 20 air changes/
hour to reduce viral contamination (36, 37). A separate op-
eration room must be assigned for the emergent surgeries of
suspected or infected patients of COVID-19 patients. These
rooms should be designed to have set up with negative pres-
sure ventilation, separate entrances and exits; and surgical
equipments to be used only in these rooms (27).
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The number of surgical instruments, containers and devices
in the operation rooms should be minimized. In order not
to increase the contamination surface, fluoroscopy device,
arthroscopy tower, etc. are not recommended to be kept in
operation rooms when not necessary (10).

Personnel entrance and exit to the operation rooms should
be limited during surgical procedure, especially during intu-
bation and extubation.

Electrocautery use must be minimized. Suction devices
should be used effectively to reduce the potential risks of
surgical smoke. The usage of orthopaedic devices generat-
ing aerosols, like power drills, reamers, oscillating saws, and
pulsed lavage systems should be reduced. Instead of these,
hand drills, osteotomes, gigli saws and saline in a syringe
should be used depending on the procedure-specific require-
ments. Precautions for aerosol generating procedures should
be followed strictly (38, 39, 40).

General anesthesia is known to predispose the healthcare
givers to SARS-CoV2 transmission. Regional or local anes-
thesia should be favored for patients having elective surgery
during the pandemic (41, 42).

Adequate time should be allocated between surgeries for ap-
propriate disinfection.

Postoperative care

Hospitalization period of the patients should be minimized
to reduce the risk for nosocomial COVID-19 infection. Body
temperature of the patients must be monitored regularly and
any patient with early postoperative fever should be isolated
and tested for COVID-19. All medical staff involved in the care
of the patient under suspicion should be isolated and observed
for symptoms until COVID-19 infection is ruled out (7).

Postoperative rounds should be limited and performed with
appropriate PPE to avoid transmission.

Tele/videoconferences can be held to provide safe and essen-
tial postoperative care for the patients. If outpatient clinic
visits are mandatory, the number of patients in the reception
area and waiting rooms should be limited (32).

Conclusion

The COVID-19 pandemic has dramatically changed all as-
pects of healthcare services and get back to the normal
rhythm of our pre-pandemic professional lives does not seem
to be a realistic expectation. We should adapt to the practices
of post-pandemic “new normal era’. New guidelines delin-
eating the key considerations in perioperative management
of patients will continuously emerge as we learn more about
COVID-19 and its outcomes. These guidelines should be
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applied judiciously depending on the state of the pandemic
in any location, and the availability, or scarcity of your re-
sources. Coping with the COVID-19 crisis is a long-termed
process, and prudent considerations with rapid regulations
to maintain sustainable resumption of healthcare services
will be needed.
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