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Abstract

Background This article aims to present the operational recommendations adopted by the Italian national society for ortho-
paedic surgery, arthroscopy, and sports medicine (SIAGASCOT) in managing patients eligible to undergo elective ortho-
paedic surgery during the COVID-19 pandemic after the beginning of a national vaccination campaign.

Materials and methods An extensive literature search, analysing medical databases and scientific societies protocols, was
performed to support this document. A four-step approach was used: 1—definition of priorities; 2—definition of significant
clusters of interventions; 3—extraction of recommendations from international literature; and 4—adaptation of the recom-
mendations to the specific features of the Italian healthcare system.

Results Three operational priorities were defined (“continuity of care and containment of the virus spread”, “examination
of waiting lists”, and “definition of the role of vaccines”), six significant clusters of intervention were identified, and recom-
mendations regarding the risk management for healthcare staff and hospital facility as well as the preoperative, in-hospital,
and postoperative management were produced. Patient selection, preoperative screening, and pre-hospitalization procedures,
which are regarded as pivotal roles in the safe management of patients eligible to undergo elective orthopaedic surgery, were
analysed extensively.

Conclusions This document presents national-wide recommendations for managing patients eligible to undergo elective
orthopaedic surgery with the beginning of the vaccination campaign. This paper could be the basis for similar documents
adapted to the local healthcare systems in other countries.

Level of evidence Level IV.

Keywords Coronavirus - Vaccine - Orthopaedic - Pathways - SARS-CoV-2 - Traumatology - Priorities - Strategies -
Management
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Bullet points
What is already known:

e The COVID-19 pandemic had dramatic consequences on
prevention, diagnosis, and treatment of musculoskeletal
pathologies.

¢ Improvements on virus knowledge led to enhanced treat-
ment and development of safe and effective vaccines.

What are the new findings:

e Continuity of care and containment of the virus spread
and examination of waiting lists are priorities after the
beginning of a national vaccination campaign.

e Patient selection, preoperative screening, and pre-hospi-
talization procedures should be well organized to allow
effective treatment and resource allocation.

Background

Since the first report of pneumonia cases of unknown aeti-
ology detected in Wuhan City, Hubei, China, at the end of
2019 [28], several countries have experienced pneumonia
outbreaks due to a novel and highly contagious coronavi-
rus, later named SARS-CoV-2 [30]. In Italy, the state of
emergency to limit diffusion of the virus was declared on
the 31st of January 2020 [5] with dramatic consequences
on the prevention, diagnosis, and treatment of musculoskel-
etal pathologies. Orthopaedic and trauma surgeries were
replanned to ensure emergency surgical treatment for non-
deferrable trauma cases and continuity of care for not post-
ponable musculoskeletal pathology (Table 1).

To provide national-wide recommendations for the man-
agement of patients eligible to undergo elective orthopaedic
surgery in this unexpected and exceptional health situation,
operational strategies were published by the national soci-
ety for orthopaedic surgery, arthroscopy and sports medi-
cine SIAGASCOT (Societa Italiana Artroscopia—Ginoc-
chio—Arto superiore—Sport—Cartilagine—Tecnologie

Table 1 Non-postponable musculoskeletal pathology of malignant
tumours

Peri-articular tumours at risk of fracture

Musculoskeletal pathology resulting in neurological deficits
Avascular necrosis and destructive arthropathies

Acute traumatic tendon injuries

Prosthetic dislocation

Severe loosening of prosthetic implants

Loose bodies causing acute joint locking
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Ortopediche) in May 2020 [9]. This document was intended
to give support to clinicians in selecting and managing
patients eligible for elective orthopaedic surgery while safe-
guarding both their health and those of the healthcare profes-
sionals. Three years have now passed since the beginning
of the pandemic. Dramatic improvements on the knowledge
of virus biology have occurred, leading to enhanced patient
treatment and the development of safe and effective vaccines
[23]: therefore, considering these scientific achievements,
the evolution of diagnostic-therapeutic strategies and the
beginning of the vaccination campaign, an update of the
initially proposed recommendations has been diffused in
the Italian language to all clinicians affiliated to the SIA-
GASCOT and is available online [9]. This article aims to
present, describe and explain these new operational strate-
gies, offering international readers the possibility to benefit
from several lessons learned during the Italian COVID-19
experience.

Materials and methods

The definition of different phases of the COVID-19 pan-
demic was based on that used in the Italian presidential and
ministerial decrees, which follows the timeline of the dis-
ease. Phase 1 was defined as the phase in which the virus
spread was rapid and out of control, with severe effects on
the health system; Phase 2 is characterized by stability of
infections and the absence of extreme overload of health
facilities. Phase 3 is defined by the arrival of a cure that
will efficiently eradicate the disease and permit the return
to everyday life, and Phase 4 is when the pandemic is over
[17]. With the beginning of the vaccination campaign,
Europe can be considered in transition between phase 2 and
phase 3.

After extraction of relevant literature evidence (Online
Appendix A), a four-step approach was used to create and
update the recommendations [8, 16, 19, 24, 27, 29]:

1. Definition of priorities, depending on the specific phase
of the COVID-19 pandemic.

2. Definition of major clusters of interventions and group-
ing of relevant literature to each cluster.

3. Extraction of recommendations from international lit-
erature.

4. Adaptation of the recommendations to the specific fea-
tures of the Italian healthcare system and to the legal
obligations and requirements of each specific phase of
the COVID-19 pandemic.

The development of this recommendations was endorsed
by the society SIAGASCOT.
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Results

Operational priorities after the beginning
of the COVID-19 vaccination campaign

Continuity of care and containment of the virus spread

One of the most relevant aspects of healthcare planning
in this phase is expanding the diagnostic, inpatient, and
outpatient treatment capacity for diseases not directly
related to the SARS-CoV-2 infection, to ensure treatment
continuity and avoid later sequelae of these diseases. This
aspect was sacrificed at the beginning of the COVID-19
pandemic to reduce perioperative and in-hospital infec-
tions related to a more than tenfold increase in mortality
[10] and direct resources to treat infected patients. With
the beginning of the vaccination campaign, it appears
essential to re-establish this critical pillar of the national
health system.

Examination of waiting lists

The conversion of many hospitals to predominantly treat
COVID-19 patients has caused a drastic downsizing of
elective orthopaedic activity during the last year and led
to a progressive lengthening of waiting lists. This has two
significant consequences: first, there is an increase in the
overall number of patients requiring surgical treatment
and, therefore, candidates for hospitalization for elective
orthopaedic surgery. Second, there is a lengthening of the
interval between the time of the surgical indication and
the day of actual hospitalization. This gives rise to both
organizational and clinical problems. The first is related
to the definition of treatment priorities and the need for
reprogramming procedures; the latter is related to the need
to re-evaluate patients suffering from potentially evolutive
pathologies, which could have considerably evolved over
the long waiting period.

Definition of the role of vaccines

The recent use of vaccines to eradicate the pandemic has
raised hopes in the scientific community and the general
population. Up to the 27th of March 2023 in the European
Community, seven vaccines are authorized by the EMA
(European Medicines Agency) [7], and more than 140 mil-
lion doses have been administered in Italy and more than
975 Million in the European community [12].

Regarding orthopaedic surgery, vaccines could facilitate
several aspects of managing patients eligible for elective

surgery in the near future, raising therefore great expecta-
tions in the orthopaedic community.

Major clusters of intervention

The following six major clusters of intervention were identi-
fied, based on the priorities set in other countries and previ-
ous epidemics and pandemics [8, 16, 19, 24, 27, 29]:

1. A—Risk management for healthcare staff and hospital
facility

2. B—Preoperative management: patient selection

3. C—Preoperative management: preoperative screening

4. D—Preoperative management: pre-hospitalization pro-
cedures

5. E—In-hospital management

6. F—Postoperative management

These recommendations are illustrated in the following
six sections named after each major intervention cluster.

Section A
Risk management for staff and hospital facility
General recommendations

The local epidemiology of COVID-19 must be considered
before resuming elective orthopaedic surgery to ensure a
safe path of care for patients and healthcare professionals.
Furthermore, specific characteristics of each healthcare
facility must be considered carefully, in terms of both struc-
tural resources and personnel. It is also recommended to
identify decision-making roles and establish priority man-
agement protocols before starting the surgical activity. In
case of an increase in the number of infections, the possibil-
ity of a timely reduction up to complete stop of all elective
surgeries must be considered.

Characteristics of the structures in which to perform
elective orthopaedic surgery

Elective orthopaedic activity should be resumed in facilities
dedicated exclusively to non-COVID patients or that can at
least guarantee physically distinct paths and spaces between
COVID-positive and COVID-negative patients [16]. These
separate paths should be guaranteed from the pre-hospitali-
zation phase to discharge, also considering the rehabilitation
process following hospital discharge. A path that ensures the
physical separation of patients negative for SARS-CoV-2
diagnostic tests for the entire duration of treatment can be
defined as COVID-FREE.
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Basic requirements for healthcare professionals

The correct use of personal protective equipment (PPE) and
the compliance with hygienic rules during the stay of the
staff inside the facility minimize the risk of virus transmis-
sion. Healthcare personnel must keep a surgical mask for the
entire stay within the facility, even if not directly involved in
patient care. Specific precautions must be taken in the oper-
ating room and during the perioperative process depending
on the performed procedure [24]. COVID-19 vaccination
of health personnel is recommended. Nevertheless, having
received vaccination against the SARS-CoV-2 infection does
not exempt hospital staff from compliance with hygiene reg-
ulations and correct use of PPE.

PPE for patients

In addition to the recommendations for healthcare profes-
sionals, patients must always wear a surgical mask through-
out their hospital stay. Having received a vaccination against
the SARS-CoV-2 infection does not exempt from compli-
ance with hygiene regulations and the correct use of PPE.

SARS-CoV-2 testing for healthcare professionals

Depending on local legislation and the availability of diag-
nostic tests, it is encouraged to consider testing health per-
sonnel periodically using the COVID-RT-PCR test to limit
in-hospital transmission [2] and decide on the possible crea-
tion of medical and nursing teams dedicated to the manage-
ment of non-infected patients only.

Risk of disease transmission during surgical procedures

The viral concentration of SARS-CoV-2 in bones, joints,
periarticular tissues, and body fluids of infected patients is
currently unknown. However, it is reasonable to assume that
it is lower in musculoskeletal tissues than in respiratory or
digestive tissues. Given these uncertainties, care is recom-
mended in procedures that generate high aerosol production
through electrocautery devices, oscillating saw, and pulsed
lavage.

Patient awareness

The patient's behaviour during the perioperative procedures
and the hospital stay is of utmost importance to limit the
spread of the infection, protect healthcare professionals and
reduce the resource commitment of the whole health system.
Therefore, healthcare personnel must emphasize the need
to comply with the national and local regulations on social
distancing or isolation and correct use of PPE at every stage
of the diagnostic and therapeutic process.
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Section B
Preoperative management: patient selection
Identification and selection of patients

Preoperative management plays a fundamental role in guar-
anteeing the safety of elective orthopaedic surgery both for
patients and healthcare professionals. The primary purpose
of preoperative management is to ensure with reasonable
safety that no in-hospital infection occurs. This can be
obtained by reducing the possibility that positive, however
asymptomatic patients enter a COVID-FREE path.

Minimizing the patient's hospitalization time is an effec-
tive way to achieve this goal and optimize hospital resources,
which becomes possible with careful patient selection
and preparation. A multidisciplinary assessment with the
Department of Anaesthesiology/Intensive Care Medicine
(responsible for the final authorization to the surgical pro-
cedure) is fundamental to select patients in the preoperative
phase appropriately.

General principles

Due to comorbidities and type of intervention, all patients
who need to be hospitalized in a medium—/high-intensity
care setting in the postoperative period should be excluded
from elective orthopaedic surgery during this phase and
should therefore be postponed. Advanced biological age,
obesity, and disabling chronic cardiovascular and respiratory
diseases are, for example, some relevant intrinsic risk factors
for the need for medium—/high-intensity postoperative care.
When considering surgical variables, more invasive proce-
dures of prolonged duration, procedures with an increased
risk of blood transfusion and procedures where anaesthe-
siologic procedures and especially locoregional analgesia
are more difficult should be considered at greater risk of
hospitalization in a medium—/high-intensity care setting in
the postoperative period.

Anaesthesiologic considerations

Priority should be given to patients of ASA T and ASA II
classes for whom a prolonged postoperative course of post-
operative hospitalization in a medium—/high-intensity set-
ting is less likely. ASA III patients may be considered if
they need to undergo a procedure for which medium—/high-
intensity postoperative monitoring is not expected.

For example, knee prostheses' revision can be consid-
ered a highly complex intervention with a greater risk of
periprocedural problems, which should be reserved for a
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carefully selected and healthy population (ASA I and II).
On the contrary, low complexity and minimally invasive
intervention (for example, arthroscopic meniscectomy) can
also be proposed in patients with more disabling comorbidi-
ties (ASA III) for whom, thanks to different anaesthesiologic
approaches such as techniques of locoregional anaesthesia
(spinal anaesthesia or peripheral block), adequate results can
be achieved safely without necessarily requiring postopera-
tive monitoring in a medium—/high-intensity care setting.

Logistic and social considerations

It is advisable to avoid carrying out elective orthopaedic
surgical interventions on patients who, due to clinical, cogni-
tive, or social characteristics, require the constant presence
of a caregiver or special assistance during hospitalization.

Recommendations on the typology of surgical
interventions

As far as is known, by combining the criteria of young age,
absence of comorbidities and minimally invasive or arthro-
scopic surgery, it is possible to select low-risk patients and
procedures.

To limit the risk of infection spread and the occupation
of hospital beds, surgical procedures that require a hospital
stay of no more than 3 days are recommended. Therefore,
it is recommended that the surgical team evaluates which
procedures require a hospital stay of 3 days or less in con-
sultation with the team of anaesthesiologists/pain therapists
and rehabilitators.

Management of the waiting lists

The increase in the number of patients who require surgical
treatment and the lengthening of the time interval between
indication for surgery and hospitalization determine both
an organizational and a clinical problem. The first is related
to the definition of treatment priorities and the need for
reprogramming procedures; the latter is related to the need
to re-evaluate patients suffering from potentially evolutive
pathologies, which may have considerably evolved during
the long waiting period.

A first aspect that must be considered is the patient's treat-
ment priority level which may have changed category over
time (e.g. functional reduction and pain worsening). Clinical
re-evaluation of the patient, integrated by new radiological/
instrumental exams if deemed necessary, is therefore rec-
ommended in addition to the use of validated assessment
scales for pain and function (for example, the numerical
rating scale, NRS), which can be administrated during a tel-
ephone triage by adequately trained nursing staff.

The clinical re-evaluation of the patients that are on a
waiting list for a long time, which must be carried out in
compliance with the aforementioned hygienic rules, is nec-
essary to confirm or not the surgical indication defined pre-
viously. The indication may have changed due to the evolu-
tion of the disease (e.g. rotator cuff injury, which has become
irreparable) or to an increased intraoperative risk caused by
changes in the patient's health status.

Section C
Preoperative management: patient screening
Type of patients

Shortly after the beginning of the COVID-19 pandemic,
Fineberg proposed a classification of patients in 5 categories
based on exposure to SARS-CoV-2 [15], which the ESSKA
implemented with a sixth category which also considered
comorbidities [24]. The significant number of patients who
have been infected by COVID-19 with different symptoms
within the last year, with or without being tested, and the
increasingly extensive vaccination campaign leads to further
heterogeneity among patients eligible for elective orthopae-
dic surgery, requiring a new approach to stratify the risk. In
order to simplify and effectively allocate resources for evalu-
ation of perioperative risk resulting from COVID-19 seque-
lae, a more straightforward categorization in two broader
groups is now proposed:

Patients who have not developed pathognomonic
symptoms of COVID-19

This group comprises two sub-categories: patients who did
not have contact with the virus and infected patients who did
not show symptoms.

All patients undergoing elective orthopaedic surgery must
undergo a COVID-RT-PCR test 48—72 h prior to surgery
during the pre-hospitalization. Social isolation at home is
recommended in the time frame between the execution of
the test and hospitalization.

An immunoassay/serology test can be performed if per-
mitted and available before surgery to improve preoperative
risk assessment, considering that at least 17% of the patients
contacting COVID-19 are asymptomatic [4].

In case of a positive COVID-RT-PCR test, any elective
surgery should be deferred until proven healing, as defined
according to current clinical and laboratory criteria.

In case of a positive immunoassay/serology test and neg-
ative COVID-RT-PCR test, patients may undergo elective
orthopaedic surgery but should follow the protocol described
for group two.
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Patients who have developed the COVID-19 disease

This heterogeneous group includes patients who have devel-
oped the disease confirmed by laboratory tests and/or clini-
cal expressions of different magnitude and severity. Current
scientific evidence does not clearly define the degree of risk
in patients who recovered from infection and candidates for
elective orthopaedic surgery, but a fundamental aspect is
to evaluate possible organ damage resulting from SARS-
CoV-2[6, 21].

Prior to any elective orthopaedic surgery, all patients
belonging to Group 2 should undergo two COVID-RT-
PCR, both with negative results, the latter of which
obtained not earlier than 72 h prior to surgery during the
pre-hospitalization.

Social isolation at home is recommended in the time
frame between the execution of the test and hospitalization.

Furthermore, these patients should undergo an immu-
noassay/serology test if permitted and available before sur-
gery and possibly lung imaging according to local protocols
before elective surgery. A multidisciplinary assessment for
the staging of the perioperative risk resulting from COVID-
19 sequelae is recommended for these patients, especially if
comorbidities were present before infection.

In case of a positive COVID-RT-PCR test, any elective
surgery should be deferred until proven healing, as defined
according to current clinical and laboratory criteria.

Current scientific data are insufficient to accurately define
the duration of immunity acquired by patients who recov-
ered from COVID-19. The appearance of new variants of the
virus and of cases of re-infections in healed and vaccinated
patients make the interpretation of the data particularly com-
plex. In this regard, a recently published study showed that
protection against repeated infection was given in 80.5% of
the whole study population, but only 47.1% among those
aged 65 years or older [18]. Regarding the vaccinated popu-
lation, disease protection of 63% in partial vaccination cycle
[3] and about 90% in case of complete vaccination cycle
[11] has been reported. However, the duration of immunity
acquired and the incidence of virus carriers in these subjects
remain still unclear.

Section D

Preoperative management: pre-hospitalization
procedures

Pre-hospitalization procedures are fundamental to avoid
the undesired hospitalization of COVID-positive patients
within a COVID-FREE path. A preoperative question-
naire, which must include an evaluation of all the signs
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and symptoms associated with COVID-19 (fever, cough,
other respiratory symptoms, alteration of the senses of
taste and smell, gastrointestinal symptoms, skin rash, and
muscle soreness), must be administered before the begin-
ning of the pre-hospitalization procedures by telephone or
by other contactless ways (Online Appendix B).

Considering the problems related to the management
of the waiting lists described above, it is recommended to
integrate the pre-hospitalization exams with a careful clin-
ical re-evaluation, completed by new radiological/instru-
mental exams if deemed necessary. The use of technologi-
cal means that do not require the presence of the patient at
the healthcare institution can be considered; nevertheless,
a clinical re-evaluation of patients who are on a waiting
list for a long time is recommended to confirm the surgical
indication defined previously. Other diagnostic tests (for
example, chest X-ray, or pulmonary CT) can be performed
at this stage, based on the outcome of the questionnaire,
previous SARS-CoV-2 exposure, available SARS-CoV-2
test results and a detailed patient interview.

During pre-hospitalization, COVID-19-RT-PCR and/
or immunological/serological tests may be performed
according to the patient and local protocols. This assess-
ment must take place 48—72 h before hospitalization. All
candidates for elective surgery must undergo COVID-19-
RT-PCR screening no earlier than 72 h before surgery.
In patients already declared healed from COVID-19 dis-
ease or for whom 90 days have passed from the onset of
the disease or the first positive test, the positivity of the
COVID-19-RT-PCR screening should be considered as
possible reinfection, and the subject should be conse-
quently put in isolation and the intervention suspended
until negativization.

At the end of the pre-hospitalization, the patient may be
discharged at home or hospitalized. In case of discharge at
home, it is helpful to recommend social isolation within
the time frame between executing the COVID-19-RT-
PCR test during pre-hospitalization and hospitalization.
Admission to the hospital directly after performing pre-
hospitalization and COVID-19-RT-PCR test is possible
only if isolation of each patient in a single room is guar-
anteed until the results of the COVID-19-RT-PCR test are
available. It is advisable to evaluate the management of
pre-hospitalization on an outpatient basis.

Body temperature must be monitored until the day of
surgery and at the time of admission, using a specific
checklist (Online Appendix B).

In case of temporary ineligibility for surgery for rea-
sons other than exposure to SARS-CoV-2, it is neces-
sary to repeat the entire pre-hospitalization, including
the COVID-19-RT-PCR tests and possibly the diagnostic
imaging tests deemed necessary.
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Section E
In-hospital management

The available evidence suggests that patients in a hospital
setting, regardless of their risk group, should be managed
following COVID-FREE pathways [16].

Upon admission, the patient must be re-evaluated using
a dedicated checklist to identify the possible appearance of
signs and/or symptoms of SARS-CoV-2 infection (Online
Appendix B).

Despite periodic fluctuations, the prevalence of
COVID-19 remains high in Europe. Therefore, the onset
of postoperative fever or the appearance of one of the
symptoms indicated in the previously proposed checklist
(Online Appendix B) must activate a path of differential
diagnostics that takes into consideration the possibility
of in-hospital SARS-CoV-2 infection, with consequent
patient isolation and specialist consultation, COVID-19-
RT-PCR tests, and appropriate diagnostic imaging accord-
ing to regional recommendations and local protocols. This
also holds true in patients who have previously developed
COVID-19 disease and were considered as healed and in
patients who have received vaccines against the SARS-
CoV-2 infection.

Epidemiological data and those derived from post-
COVID-19-disease and post-vaccine serological surveil-
lance will allow us to better understand the protective
effect of the generated antibodies. Until then, scrupulous
observance of the protection and prevention measures that
have been put in place since the beginning of the pandemic
remains a must, even for vaccinated subjects, including the
correct use of PPE.

It is advisable to adopt an additional informed consent
form for hospital admission that includes the description
and possible consequences of the SARS-CoV-2 infection,
which should be adapted to the local situation and the
procedures of the individual healthcare facility.

Section F
Postoperative management

Postoperative management must be discussed before sur-
gery by a multidisciplinary team composed of the surgical,
anaesthesiologic, and rehabilitative teams and standard-
ized as much as possible. The social and family context of
the patient must be taken into consideration, giving prior-
ity to access elective orthopaedic surgery to those patients
who can carry out the rehabilitation entirely at home in a

self-assisted way or with the support of appropriate physi-
cal and/or multimedia material.

It is recommended to avoid carrying out elective ortho-
paedic surgical interventions on patients who require con-
stant assistance during post-surgical rehabilitation proce-
dures due to their clinical, cognitive, or social characteristics,

Postoperative follow-up should be carried out, if possible,
with the use of telemedicine to minimize postoperative visits
and thus limiting patient movement. Outpatient follow-up
visits (e.g. wound dressings, removal of sutures) must be
agreed on if possible before surgery and at the latest at the
time of discharge. Whenever variations in the surgical tech-
nique make it possible to reduce the frequency of outpatient
controls without creating additional risks for the patient (e.g.
using resorbable skin sutures or advanced wound dressings),
they are advisable and should be considered by the surgical
team.

With an accurate description of the postoperative path-
way, complete planning must be made available and pre-
cisely discussed with the patient before any surgery. Post-
operative appointments must include detection of potential
COVID-19-related complications. To protect healthcare per-
sonnel and patients, the correct use of PPE and measures to
reduce the risk of contagion by an asymptomatic positive
patient is essential during outpatient follow-up visits. The
appointment agendas and the organization of the clinic must
be structured in such a way as to ensure spatial and temporal
distancing between patients.

In case of discharge of the patient to a rehabilitation
clinic, a COVID-19-RT-PCR test should be performed
before transferring the patient, to minimise the risk of viral
spread in rehabilitation clinics.

In the approach to postoperative management, it is helpful
to remember that the patient's behaviour is of utmost impor-
tance to limit the spread of the disease, protect healthcare
professionals and reduce the resource commitment of the
whole health system. Therefore, healthcare personnel must
emphasize, even at this stage, the need to comply with the
national and local regulations on social distancing or isola-
tion and correctly use PPE.

Discussion

The COVID-19 pandemic has had a profound impact on
the world, touching almost every aspect of human life and
most significantly impacting global health—orthopaedic
surgery was also greatly affected, in all its subspecialities
[1, 13, 14, 22]. The development of vaccines could reduce
the enormous strain on healthcare systems and healthcare
workers and helped countries recover from the economic
consequences of the pandemic. To optimize the manage-
ment of patients eligible to undergo elective orthopaedic
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surgery in this unexpected and exceptional health situa-
tion, several national-wide or international recommenda-
tions for operational strategies were published [20, 24-26].
Among these, STAGASCOT presented the first Italian
operational guidelines in May 2020, subsequently updated
in April 2021 [9]. This document was intended to give sup-
port to clinicians in selecting and managing patients eli-
gible for elective orthopaedic surgery while safeguarding
both their health and those of the healthcare professionals.
This document dealt also with the evolution of diagnostic-
therapeutic strategies and the beginning of the vaccina-
tion campaign being as such a basis for development of
guidelines in other countries or for future pandemics [9].

Conclusion

This document presents national-wide recommendations
for managing patients eligible to undergo elective ortho-
paedic surgery with the beginning of the vaccination
campaign. The clinical implication of this document is
the potential reduction of SARS-CoV-2 infections within
patients eligible to undergo elective orthopaedic surgery
and the optimisation of their surgical and postoperative
treatment. Furthermore, it represents an important update
for Italian orthopaedics, offering national recommen-
dations as available in other countries, but specifically
adapted taking into account the national reality and its
own peculiarities. Furthermore, this paper could be the
basis for similar documents adapted to the local health-
care systems in other countries. Since the knowledge on
SARS-CoV-2 pathology is currently limited, fragmentary,
and in continuous evolution, the validity of the protocols
proposed in this phase is to be considered limited in time.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s12306-023-00796-9.

Acknowledgements The authors thank Mr. Giacomo Trevisan, MD
(Department of Medical-Surgical Physiopathology and Transplants,
University of Milan, Milan, Italy; Department of Anesthesia and Inten-
sive Care, I.R.C.C.S. Policlinico San Donato, San Donato Milanese,
Italy) for his precious help in preparing the Italian version of these
recommendations.

Funding Open Access funding enabled and organized by Projekt
DEAL. This study was not funded.

Declarations

Conflict of interest Authors RC, DC, RK, MR, MB, GG declare that
they have no conflict of interest. Author PSR declare consultancy for
Arthrex, Microport, Depuy (Johnson&Johnson), and Medacta outside
the submitted work.

@ Springer

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Abdelmalek A, Crowther M (2021) Olecranon fractures in the
elderly during the COVID-19 pandemic: Is non-operative treat-
ment reasonable? Review of the current evidence. Musculoskelet
Surg 105(2):125-130

2. Black JRM, Bailey C, Przewrocka J, Dijkstra KK, Swanton C
(2020) COVID-19: the case for health-care worker screening to
prevent hospital transmission. Lancet 395(10234):1418-1420

3. Britton A, Jacobs Slifka KM, Edens C, Nanduri SA, Bart SM,
Shang N, Harizaj A, Armstrong J, Xu K, Ehrlich HY, Soda E,
Derado G, Verani JR, Schrag SJ, Jernigan JA, Leung VH, Parikh
S (2021) Effectiveness of the Pfizer-BioNTech COVID-19 vac-
cine among residents of two skilled nursing facilities experiencing
COVID-19 outbreaks - Connecticut, December 2020-February
2021. MMWR Morb Mortal Wkly Rep 70(11):396-401

4. Byambasuren O, Cardona M, Bell K, Clark J, McLaws M-L,
Glasziou P (2020) Estimating the extent of asymptomatic COVID-
19 and its potential for community transmission: systematic
review and meta-analysis. J Assoc Med Microbiol Infect Dis Can
5(4):223-234

5. Canestrini N (2020) Covid-19 Italian emergency legislation and
infection of the rule of law. New J Eur Crim Law 11(2):116-122

6. Carfi A, Bernabei R, Landi F, Gemelli Against COVID-19 Post-
Acute Care Study Group (2020) Persistent symptoms in patients
after acute COVID-19. JAMA 324(6):603-605

7. Cavaleri M, Enzmann H, Straus S, Cooke E (2021) The European
Medicines Agency’s EU conditional marketing authorisations for
COVID-19 vaccines. Lancet 397(10272):355-357

8. Chiang C-H, Chen H-M, Shih J-F, Su W-J, Perng R-P (2003) Man-
agement of hospital-acquired severe acute respiratory syndrome
with different disease spectrum. J Chin Med Assoc 66(6):328-338

9. Compagnoni Strategie operative per affrontare la Fase 2
dell’emergenza COVID-19 in Italia. Protocollo informativo SIA-
GASCOT. Update 2.1. Cosa cambia con I’arrivo del vaccino?

10. COVIDSurg Collaborative, (2020) Mortality and pulmonary
complications in patients undergoing surgery with perioperative
SARS-CoV-2 infection: an international cohort study. Lancet
396(10243):27-38

11. Dagan N, Barda N, Kepten E, Miron O, Perchik S, Katz MA,
Hernan MA, Lipsitch M, Reis B, Balicer RD (2021) BNT162b2
mRNA Covid-19 vaccine in a nationwide mass vaccination set-
ting. N Engl J Med 384(15):1412-1423

12. European Centre for Disease and Prevention control https://qap.
ecdc.europa.eu/public/extensions/COVID-19/vaccine-tracker.
html#uptake-tab. Accessed 27 Mar 2023

13. Faldini C (2020) Reorganization of the Rizzoli Orthopaedic
Institute during the COVID-19 outbreak. Musculoskelet Surg
104(3):227-228

14. Faldini C, Mazzotti A, Arceri A, Broccoli E, Barbagli E, Di Mar-
tino A (2022) Covid-19 orthopedic trauma patients characteristics


https://doi.org/10.1007/s12306-023-00796-9
http://creativecommons.org/licenses/by/4.0/
https://qap.ecdc.europa.eu/public/extensions/COVID-19/vaccine-tracker.html#uptake-tab
https://qap.ecdc.europa.eu/public/extensions/COVID-19/vaccine-tracker.html#uptake-tab
https://qap.ecdc.europa.eu/public/extensions/COVID-19/vaccine-tracker.html#uptake-tab

MUSCULOSKELETAL SURGERY (2023) 107:471-479

479

16.

17.

18.

20.

21.

22.

and management during the first pandemic period: report from a
single institution in Italy. Musculoskelet Surg 106(4):407-426

. Fineberg HV (2020) Ten weeks to crush the curve. N Engl ] Med

382(17):e37

Glasbey JC, Nepogodiev D, Simoes JFF, Omar O, Li E, Venn ML,
Pgdme null, Abou Chaar MK, Capizzi V, Chaudhry D, Desai A,
Edwards JG, Evans JP, Fiore M, Videria JF, Ford SJ, Ganly I, Grif-
fiths EA, Gujjuri RR, Kolias AG, Kaafarani HMA, Minaya-Bravo
A, McKay SC, Mohan HM, Roberts KJ, San Miguel-Méndez C,
Pockney P, Shaw R, Smart NJ, Stewart GD, Sundar Mrcog S,
Vidya R, Bhangu AA, COVIDSurg Collaborative (2021) Elective
cancer surgery in COVID-19-free surgical pathways during the
SARS-CoV-2 Pandemic: an international, multicenter, compara-
tive cohort study. J Clin Oncol 39(1):66-78

Governo Italiano Governo Italiano (2020) Aggiornamento Coro-
navirus. https://www.governo.it/sites/new.governo.it/files/Dpcm_
img_20200426.pdf. Accessed 26 Apr 2020

Hansen CH, Michlmayr D, Gubbels SM, Mglbak K, Ethelberg
S (2021) Assessment of protection against reinfection with
SARS-CoV-2 among 4 million PCR-tested individuals in Den-
mark in 2020: a population-level observational study. Lancet
397(10280):1204-1212

. Ho P-L, Tang X-P, Seto W-H (2003) SARS: hospital infection

control and admission strategies. Respirology 8(Suppl):S41-45
Hsu C-H, Huang H-T, Chen C-H, Fu Y-C, Chou P-H, Hsu N-C
(2022) Global impact of the COVID-19 pandemic on orthopedics
and the implications of telemedicine: a systematic review of the
literature. J Clin Med 11(11):2983

Huang C, Huang L, Wang Y, Li X, Ren L, Gu X, Kang L, Guo L,
LiuM, Zhou X, Luo J, Huang Z, Tu S, Zhao Y, Chen L, Xu D, Li
Y,LiC, Peng L, Li Y, Xie W, Cui D, Shang L, Fan G, Xu J, Wang
G, Wang Y, Zhong J, Wang C, Wang J, Zhang D, Cao B (2021)
6-month consequences of COVID-19 in patients discharged from
hospital: a cohort study. Lancet 397(10270):220-232

Leti AA, Montanari S, Venturelli M, Starnoni M, Adani R (2022)
Retrospective study in clinical governance and financing system

23.

24.

25.

26.

27.

28.

29.

30.

impacts of the COVID-19 pandemic in the hand surgery and
microsurgery HUB center. Musculoskelet Surg 106(3):291-296
Mabhase E (2020) Covid-19: What do we know about the late stage
vaccine candidates? BMJ 371:m4576

Mouton C, Hirschmann MT, Ollivier M, Seil R, Menetrey J (2020)
COVID-19 - ESSKA guidelines and recommendations for resum-
ing elective surgery. J Exp Orthop 7(1):28

Sharkey S, Narang K, Pacheco RJ, Anthony C (2022) Initial
assessment of framework for delivery of elective orthopaedic sur-
gery in the United Kingdom following the COVID-19 pandemic.
Musculoskelet Surg 106(4):427-432

Wang VT-J, Odani T, Ito M (2021) Considerations and strategies
for restarting elective spine surgery in the midst of a pandemic of
COVID-19. Spine Surg Relat Res 5(2):52-60

Wilder-Smith A, Paton NI, Goh KT (2003) Experience of severe
acute respiratory syndrome in singapore: importation of cases,
and defense strategies at the airport. J Travel Med 10(5):259-262
Yesudhas D, Srivastava A, Gromiha MM (2021) COVID-19 out-
break: history, mechanism, transmission, structural studies and
therapeutics. Infection 49(2):199-213

Zhong NS, Zeng GQ (2003) Our strategies for fighting severe
acute respiratory syndrome (SARS). Am J Respir Crit Care Med
168(1):7-9

Zhou P, Yang X-L, Wang X-G, Hu B, Zhang L, Zhang W, Si H-R,
Zhu 'Y, Li B, Huang C-L, Chen H-D, Chen J, Luo Y, Guo H, Jiang
R-D, Liu M-Q, Chen Y, Shen X-R, Wang X, Zheng X-S, Zhao K,
Chen Q-J, Deng F, Liu L-L, Yan B, Zhan F-X, Wang Y-Y, Xiao
G-F, Shi Z-L (2020) A pneumonia outbreak associated with a new
coronavirus of probable bat origin. Nature 579(7798):270-273

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer


https://www.governo.it/sites/new.governo.it/files/Dpcm_img_20200426.pdf
https://www.governo.it/sites/new.governo.it/files/Dpcm_img_20200426.pdf

	Operational strategies to deal with the COVID-19 emergency: recommendations from the Italian national society SIAGASCOT following the introduction of vaccines against the SARS-CoV-2 infection
	Abstract
	Background 
	Materials and methods 
	Results 
	Conclusions 
	Level of evidence 

	Bullet points
	Background
	Materials and methods
	Results
	Operational priorities after the beginning of the COVID-19 vaccination campaign
	Continuity of care and containment of the virus spread
	Examination of waiting lists
	Definition of the role of vaccines

	Major clusters of intervention

	Section A
	Risk management for staff and hospital facility
	General recommendations
	Characteristics of the structures in which to perform elective orthopaedic surgery
	Basic requirements for healthcare professionals
	PPE for patients
	SARS-CoV-2 testing for healthcare professionals
	Risk of disease transmission during surgical procedures
	Patient awareness


	Section B
	Preoperative management: patient selection
	Identification and selection of patients
	General principles
	Anaesthesiologic considerations
	Logistic and social considerations
	Recommendations on the typology of surgical interventions
	Management of the waiting lists


	Section C
	Preoperative management: patient screening
	Type of patients
	Patients who have not developed pathognomonic symptoms of COVID-19
	Patients who have developed the COVID-19 disease


	Section D
	Preoperative management: pre-hospitalization procedures

	Section E
	In-hospital management

	Section F
	Postoperative management

	Discussion
	Conclusion
	Anchor 47
	Acknowledgements 
	References




