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Introduction

Since the beginning of the Coronavirus-disease-2019 
(COVID-19) pandemic, more than 52 million people 
have been infected and more than 1 million people have 
died [1]. 
Due to high inter-human transmissibility, COVID-19 
is taking an unprecedented toll on emergency 
departments and hospitals. With the aim of reducing 
pressure over the already stressed healthcare system 
and minimizing risks of nosocomial transmission, 
during the COVID-19 emergency period all non-
urgent surgical procedures that might have been 
safely delayed without negatively affecting patients’ 
prognosis have been delayed [2, 3].
Spine surgeons frequently manage conditions that 
cause pain and functional impairment with subsequent 
reduction of quality of life. Despite the benign nature 
of these diseases, they present significant impact on 
social and community life [4], therefore their treatment 
is of paramount importance. During the COVID-19 
pandemic emergency all these non-urgent procedures 
were performed. 
Italy has passed over the first epidemic peak and, the 
time to organize the performance of all non-urgent 

surgical procedures has come, even if we are currently 
experiencing a second epidemic peak [5]. As long as it 
will be safely possible, it is of paramount importance 
to provide medical and surgical treatment even to non-
urgent patients.
Even after the emergency phases of the COVID-19 
pandemic, the viral outbreak is supposed to reduce 
but will not reasonably disappear until a vaccine is 
available  [6]. The need for reorganization of health-
care systems in order to cope with both suspected 
COVID-19 and non-COVID-19 patients has become 
urgent. In present times and in the next future 
physicians and particularly spine surgeons will face 
the challenge of performing non-urgent procedures 
ensuring safety of both patients and healthcare 
workers (HCW). 
Different indications for spine surgery during the 
COVID-19 pandemic have been so far provided [7-12]. To 
the best of the authors’ knowledge, the issue of resuming 
non-urgent spine surgery procedures after the COVID-19 
emergency phase has not yet been addressed.
We propose a simple algorithm with the aim to help 
worldwide spine surgeons in management of elective 
spine surgery cases after the COVID-19 emergency 
ensuring safety for patients and HCW (Fig. 1). 

Introduction. During the COVID-19 pandemic emergency, all 
non-urgent surgical procedures including elective spine surgery 
were performed. Now many countries have passed over the epi-
demic peak and the time to organize re-opening of non-essential 
activities has come. After the emergency phase of the COVID-19 
pandemic, the viral outbreak is supposed to reduce but will not 
reasonably disappear until a vaccine is available. Resuming elec-
tive spine surgery while ensuring safety for patients and health-
care workers has become an issue of critical importance. We pro-
pose a simple algorithm with the aim to help worldwide spine 
surgeons in management of elective spine surgery cases after the 
COVID-19 emergency ensuring safety for patients and healthcare 
workers.
Methods. An expert panel composed by Spine Surgeons, Neu-
rosurgeons, Anesthesiologists and Intensivists with direct expe-

rience in COVID-19 management developed an algorithm for 
management of elective spine surgery based on evidence-based 
indications. The algorithm has been used for management of hos-
pital admissions of undelayable spine surgery cases during the 
COVID-19 emergency period. Data regarding COVID-19 nosoco-
mial transmission on patients and healthcare workers have been 
retrospectively reviewed and reported.
Results. Hospital admissions of 159 patients have been managed 
according to the proposed algorithm. Since the application of the 
protocol, we have not reported COVID-19 nosocomial transmis-
sion in our department. 
Conclusions. According to our preliminary results, we think that 
the proposed algorithm may successfully help management of spi-
nal elective surgical patients in the post-COVID-19 emergency era, 
avoiding unnecessary risks for patients and healthcare workers.
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Methods

An expert panel composed by Spine Surgeons, 
Neurosurgeons, Infectious Diseases Specialists (IDS), 
Anesthesiologists and Intensivists with direct experience 
in COVID-19 management from our institution 
(Ospedale Policlinico San Martino, IRCCS for Oncology 
and Neuroscience, Genova, Italy), discussed and 
reviewed the criteria that should be taken into account 
in the management of elective spine surgery during the 
COVID-19 pandemic.
A brief literature review was performed in order to 
provide evidence-based suggestions. Our review mainly 
focused on articles in English language published in 
PubMed from of December 21st 2019 to the October 30th 
2020 regarding COVID-19 disease.
The proposed algorithm reflects the current guidelines 
of our institution and has been used since the COVID-19 
lockdown period for management of undelayable spine 
surgery cases. Data regarding COVID-19 nosocomial 
transmission in operated patients and HCW have been 
retrospectively reviewed and reported in an attempt to 
evaluate safety and feasibility of the algorithm.

Preoperative screening protocol
Before scheduling patients for elective spine surgery 
several considerations should be made:

• for degenerative spine surgery cases a maximal 
conservative treatment should be always attempted. 
Conservative treatment gains even more importance 
in pandemic times in order to minimize the number 
of surgical operations [13];

• the availability of COVID-19-free Intensive Care 
Units (ICU) should be evaluated in order to be 
prepared to treat possible surgical or anesthesiological 
complications, without providing additional risks of 
infection to the patients;

• due to the risks of significant blood loss of many 
spine surgery procedures, the availability of blood 
products from the local transfusion center must 
be preoperatively ascertained as a shortage of 
blood products is possible during the COVID-19 
pandemic [14].

After these considerations, if surgery is still considered safely 
feasible, patients who definitely need surgical operation 
will be telephonically screened before hospitalization for 
evaluation of COVID-19 symptoms (fever, cough, dyspnea, 
anosmia, dysgeusia or cutaneous manifestations)  [15]. In 
case any symptom is present, surgery will be postponed, 
patients will be referred to the general practitioner and 
will be informed on how to contact our department when 
COVID-19 will be ruled out. 
At this point, patients who are considered eligible for 
surgery are scheduled. Hospital admission will take place 

Fig. 1. Algorithm for management of elective spine surgery cases after the COVID-19 lockdown. Grey color indicates steps in which patients 
are considered suspect for COVID-19, therefore health-care workers should use adequate personal protective equipment and preventive 
measures should be put in place. White color indicates steps in which patients are considered COVID-19-free and no specific protective 
equipment or preventive measures are needed.
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24 hours before surgery. A SARS-Cov-2 nasopharyngeal 
swab and a chest X-ray will be performed at admission. 
All patients need to be treated as COVID-19 positive 
patients until proven otherwise, HCW should therefore 
use adequate personal protective equipment (PPE [16]. 
Until negativity for COVID-19 is proven patients should 
be hospitalized in a single room. Suspect patients 
cannot be grouped together in order prevent nosocomial 
transmission in case a positive patient is found. Patients’ 
isolation at admission is crucial for prevention of 
nosocomial transmission. Considering the elective 
nature of the procedures, we think that departments that 
are not able to guarantee patients’ isolation at admission 
should not perform elective spine surgery operations 
during these delicate times. 
If both nasopharyngeal swab and chest X-ray are found 
to be negative, patients will be considered COVID-19-
free. Patients with a negative nasopharyngeal swab and 
a chest X-ray suspicious for interstitial pneumonia are 
evaluated by an IDS. After this evaluation, a second 
nasopharyngeal swab is performed if judged necessary, 
otherwise the patient is considered COVID-19-free. 
When the second swab is found to be negative, the 
patient will be anyway considered negative. COVID-19-
positive patients will be evaluated by an IDS as well, but 
surgery will not be performed and they will be either 
discharged at home with proper indications or admitted 
to a dedicated department for COVID-19 patients.
Our algorithm allows performance of elective spine 
surgery exclusively on COVID-19-free patients. Increased 
rates of complications and mortality have been reported 
when surgery is performed on a COVID-19 positive 
patient during the incubation period[17]China, has spread 
rapidly worldwide. In the early stage, we encountered 
a small but meaningful number of patients who were 
unintentionally scheduled for elective surgeries during the 
incubation period of COVID-19. We intended to describe 
their clinical characteristics and outcomes. Methods: We 
retrospectively analyzed the clinical data of 34 patients 
underwent elective surgeries during the incubation period 
of COVID-19 at Renmin Hospital, Zhongnan Hospital, 
Tongji Hospital and Central Hospital in Wuhan, from 
January 1 to February 5, 2020. Findings: Of the 34 
operative patients, the median age was 55 years (IQR, 
43À63. Therefore, considering the non-urgent nature of 
elective spine surgery, we think that a surgical operation 
on a patient, either positive or suspected for COVID-19, 
symptomatic or not, is not justifiable.

Results

Since March 16th 2020 we have used this algorithm 
for spine surgery procedures. During the national 
lockdown period (until May 4th 2020) we operated 
on patients whose treatment could not be delayed; 
after the end of lockdown, we progressively resumed 
surgery also for non-urgent cases. Hospital admissions 
of 159 spine surgery patients were managed according 
to our algorithm. In 8 cases (5%) the nasopharyngeal 

COVID-19 swab performed at admission resulted 
positive; management of these patients according to the 
proposed algorithm allowed the use of proper preventive 
measures. Since the application of the protocol, we have 
not reported COVID-19 nosocomial transmission in our 
department. 

Discussion

Before scheduling surgery during the COVID-19 
pandemic, even using the proposed algorithm, spine 
surgeons should consider some specific ethical issues. 
Unfortunately, it is not possible to provide universally 
valid suggestions as these considerations should be done 
on a national, regional or local basis.
First, spine surgeons should always deal with the 
availability of human and technical resources in the 
treating hospital. This should be done before surgery 
for non-urgent cases in order not to reduce resource-
availability for eventual urgent cases. Furthermore, 
the availability of resources, as ICU beds and staff 
availability, should be considered in order to be always 
able to treat eventual complications [18]. 
We have not included in our algorithm antibody testing 
for SARS-Cov-2 because these tests currently have an 
epidemiological value for population screening. For 
elective surgical patients, who have already been tested 
with a nasopharyngeal swab, it does not add useful 
clinical information [19]. Even if these tests don’t seem 
to be useful in elective spine surgery planning, they may 
however play a role when little or no access to molecular 
testing is available [20].
Even if our algorithm allows to perform surgery over 
COVID-19-free patients, the regional COVID-19 
pandemic situation should be always considered. In some 
cases, during a national lockdown, people’s movements 
outside their homes should be prevented, as happened 
during the first Italian national lockdown [2]. 

Conclusions

Considering our preliminary results with no reported 
nosocomial COVID-19 transmissions, we think that our 
algorithm may successfully help management of spinal 
elective surgical patients in the COVID-19 era, avoiding 
unnecessary risks for patients and HCW.
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