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Abstract
BACKGROUND
All surgical specialties have been influenced by the coronavirus disease 2019 (COVID-19) pandemic, and substantial changes have been determined in medical assistance, especially in elective surgery. Several spine societies have published recommendations to provide optimal care during this unique situation.

AIM
To discuss the recommendations by many spine societies for the management of spinal diseases during the COVID-19 pandemic.

METHODS
The present study was performed according to the PRISMA guidelines. A review of the MEDLINE database (PubMed – National Library of Medicine), Google, and Google Scholar was performed from March 2020 to date for articles published in the English Language.

RESULTS
Spine associations and societies worldwide were divided into three groups: Continental, specialty and country-based societies. A total of 27 spine associations were included in this review. There were eight major continental associations, but only one-third of these had published guidelines and recommendations on this topic. On the other hand, the specialty-based societies have not addressed the topic, except in two cases.

CONCLUSION
The national spine societies showed the deepest concern on this topic with several publications in scientific journals influenced by the local epidemiological severity. Contrarily, continental and specialty-based societies showed less interest in this topic.
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Core Tip: We designed a review to verify the reaction of the worldwide spine societies to the coronavirus disease 2019 pandemic. Twenty-seven associations were identified. Continental and specialty-based companies showed less reaction attitude than the regional scientific societies, probably due to the local epidemiological severity of the disease.


INTRODUCTION
With the start of the global pandemic of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) in December of 2019, governments and healthcare providers were put on alert, fearing this novel virus that would ultimately lead to the declaration of a global pandemic on March 11.
This naturally resulted in healthcare systems around the world bracing for impact. The biggest hurdle that these systems expected was the need to accommodate a huge surge of patients requiring intensive care (early data suggested that 15%-35% of patients affected with the virus would need admission to the intensive care units). This load would effectively break a healthcare system.
The scientific community has continued to study SARS-CoV-2 to understand its pathogenicity while also trying to avoid the collapse of the healthcare structure and decrease the number of collateral deaths. 
Several studies on the recommendations have been published by the major spine scientific societies worldwide[1-5]. The concluding observations of this review highlighted how these surgical scientific communities had promptly reacted to the emergency by issuing documents and guidelines. Here we review the literature concerning the release of documents, guidelines, or recommendations by spine societies, providing a comprehensive overview on these topics, thus providing a useful resource for spine surgeons worldwide.

MATERIALS AND METHODS
According to the PRISMA guidelines, a review of the MEDLINE database (PubMed - National Library of Medicine), Google, and Google scholar were performed on Monday, March 2, 2020, to date, for articles published in the English language. Search terms included: COVID-19 coronavirus AND pandemic AND spine AND surgery AND spine societies AND guidelines AND recommendations (Figure 1). We reviewed search results to assess the relevance of documents on these topics, including editorials, letters, and webpages. References were reviewed to locate other articles of interest.

RESULTS
Twenty-eight associations and societies deal with the scientific aspects and interventional treatment of spine disorders. Spine associations and societies worldwide were divided into three groups: Continental (C) (n = 8), specialty (Sb) (n = 7), and country-based (Cb) (n = 12) societies. There were eight C-companies (Table 1), but only three [North America Spine Society (NASS), World Spine Column Society (WSCS), Asia Pacific Spine Society] published guidelines in international scientific journals. The Sb societies (Table 2) seem not to have addressed the topic. Only the Spine Intervention Society (SIS) published an online paper on their website with its guidelines. Furthermore, the AO spine website shows different strategies for maintaining internal research and training. 
All 12 Cb (Table 3) produced a publication: seven in scientific journals (French Spine Surgery Society), Saudi Spine Society (Saudi SS), Singapore Spine Society, Chinese Spine Society, The Japanese Society for Spine Surgery and Related Research, Egyptian Spine Association, Brazilian Spine Society) and the remaining five in websites or editorial documents (British Association of Spine Surgeons, Italian Spine Society, Association of Spine Surgeons of India, German Spine Society, Canadian Spine Society). 
The literature search yielded a sum of 28 articles that were relevant to spine surgery and coronavirus disease 2019 (COVID-19) (Table 4). We were able to identify four main topics developed in these papers.

DISCUSSION
COVID-19, also known as acute respiratory disease, is an infectious respiratory disease caused by SARS-CoV-2. The first cases were identified in China, and after that, diffused around the world through respiratory droplets, with a high lethality rate. In this scenario, the COVID-19 pandemic has changed medical and surgical practices worldwide. Major scientific societies have issued guidelines and recommendations to optimize resources and ensure treatment without putting patients’ lives at risk. Urgent or non-deferrable emergency interventions were favoured, postponing those in the election but seeking their reactivation as soon as possible[6,10,12,14,18]. These changes have had a significant socio-economic impact. Specialty-based societies have also taken action, and in particular, the neurosurgical scientific community has promptly developed recommendations for managing patients with cranial or spinal pathologies[29]. A group of Italian neurosurgeons summarized these guidelines in a recent publication[30]. They discussed the “grey zone” left by the generalized guidelines regarding neurosurgery and how they should be acting to resume control.
Similarly, we wanted to verify the reaction of the worldwide spine societies to this emergency. This topic, to our knowledge, has not previously been addressed in the literature. Twenty-six associations, present on the web as companies or networks that deal with the interventional treatment of spinal pathologies, were identified. Three out of eight (37.5%) major continental companies (Saudi SS, NASS, WSCS) had issued guidelines in the form of scientific work in a journal or document. In particular, the NASS guidance, released on April 22, probably remains the most cited and applied document in subsequent scientific paper[21,26-28]: “……after reviewing the recommendations regarding procedures and treatments developed by the Centers for Medicare and Medicaid Services (CMS) and the American College of Surgeons (ACS), NASS convened a multidisciplinary task force of orthopaedic surgeons, neurosurgeons and PM&R/pain specialists to provide spine-care specific guidance for procedures” (see the entire document by the link in Table 2). The Asia Pacific society published a survey about the impact of a pandemic on surgical activity[11]: a total of 222 respondents from 19 countries completed the questionnaire. The mean reduction of clinic volume for all countries was 48.1%. Surgical theatres were closed, reduced, or limited to semi-emergency and emergency surgeries, and spine surgeons were moderately concerned about contracting COVID-19 during their clinical practice extremely concerned to transmit the disease to their family members.
Most Sb societies seem not to have addressed the topic. Only the SIS published a website document with its guidance. The AO spine website shows some corporate strategies for maintaining internal research and training. The greatest interest was from 12 Cb, with publications in journals, websites, or editorial documents. However, other regional societies are lacking. Four themes were seen recurring in our review of 28 articles relating to the new proposed guidelines and line of action. The highest recurring theme, which was seen in 100% of the articles, was the use of protective personal equipment and protocols to follow with COVID positive and COVID suspected patients to curb the spread and limit the transmission (Table 4).
The second was the use of a multidisciplinary panel to evaluate each patient admitted and the urgency[8,9,13]: doctors would have to decide based on the COVID burden imposed on the healthcare system and hospitals[15,17,19,24].
The third theme aimed to decrease the general activity of the healthcare system, increasing the number of hospital intensive care and departments able to treat infected people and the expected wave of patients. This topic was further discussed in detail the distinction of patients concerning their clinical picture and severity[20,22,23,25,27], given priority and urgency in treatment.
The fourth and last theme, which was seen only in seven articles, was the use of a team-based approach: each team could act independent, developing its own schedule and location, reducing work delay and decreasing the mixing of the different teams. A minimal effect on their department’s function was recorded. When viewing the Cb spine societies, we found different approaches to achieve similar objectives, ensuring a treatment activity on the most urgent patients or patients who cannot be postponed without increasing the risks of exposure or contact with the virus.
Most of the approaches were directed towards a “second phase”, which defines a period when the healthcare system is not overburdened by the pandemic. One point shared was the distinction and separation of patients based on clinical urgency and COVID status, resulting in the avoidance of unneeded risk. Checklists and forms, along with history taking and evaluation of the physician to both the patient’s condition and the system’s utilization, were extremely useful. The evaluation of the system was carried out by taking into consideration risks and resources. These were respectively weighted on the patient’s history and system capabilities, for example, by checking the ability of a healthcare facility to deal with an emergency situation. Surgery was chosen only when possible and needed, while a deferral was preferred to elective and low urgency cases. To guarantee patients during the hospital stay, hygiene, self-isolation rules, and restrictions on companionship rules were adopted. Fast-track recovery and online follow-up restricted the number of unneeded people in the hospital.

CONCLUSION
Only one-third of continental spine societies have issued recommendations. The international specialist companies have little addressed the topic, except for the SIS and partly the AO spine. Paradoxically, the national companies were more stimulated to issue their guidelines. The local epidemiological severity has likely influenced the reactive corporate attitude. Spine specialists at different levels realized the liability of not addressing spinal cases and the possible liabilities that could arise if taken up during a pandemic. Articles and online video conferences presented real-life scenarios that proved the gravity of the situation. The discussed guidelines and seminars showed their efficacy to control the spread of COVID-19 and the efficiency of the healthcare system. The points raised by the spine worldwide societies may not solve all issues related to spinal case management in the COVID era, but at least they have set forward a relevant ground to raise possible questions for the future’s sake, as well as the possibilities of reflecting upon these ideas on other similar areas of medicine. As a doctor of the Singaporean Spine Society commented, “We are all in the same storm, just different boats, and we should all work together to save each other”.

ARTICLE HIGHLIGHTS
Research background
During the second phase of the coronavirus disease 2019 (COVID-19) pandemic, some authors have felt the need to summarize and order data on the recommendations issued by the major surgical scientific societies in the world. The concluding observations of this review highlighted how these surgical scientific communities had promptly reacted to the emergency by issuing documents and guidelines. In particular, the neurosurgical scientific community has promptly developed recommendations for managing patients with cranial or spinal pathologies.

Research motivation
We designed a review of the literature concerning the release of documents, guidelines, or recommendations by the spine societies in the world, intending to offer an overview on these topics to which spine surgeons worldwide can easily refer.

Research objectives
This study aimed to discuss the recommendations by many spine societies for the management of spinal diseases during the COVID-19 pandemic.

Research methods
A review of the MEDLINE database according to the PRISMA guidelines. 

Research results
We identified 28 associations present on the Internet as companies or networks that deal with the interventional treatment of spinal pathologies. We distinguished societies, associations, or networks worldwide into three groups. The literature search yielded a sum of 28 articles that were relevant to spine surgery and COVID-19. 

Research conclusions
Only one-third of continental spine societies have issued recommendations. The international specialist companies have dealt little or nothing with the topic, except the SIS and partly AO spine. Paradoxically, the national companies were more stimulated to issue their guidelines. The local epidemiological severity has likely influenced the reactive corporate attitude. 

Research perspectives
Articles and online video conferences presented real-life scenarios that proved the gravity of the situation. The discussed guidelines and seminars showed their efficacy to control the spread of COVID-19 and the efficiency of the healthcare system. The discussing points by the spine worldwide societies may not solve all issues related to spinal case management in the COVID era, but at least they have set forward a relevant ground to raise possible questions for the future’s sake, as well as the possibilities of reflecting upon these ideas on other similar areas of medicine. 
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Figure 1 PRISMA flow chart.


Table 1 List of the 8 spinal continental societies
	Continental societies
	Links

	World Spinal Column Society
	https://www.worldspinalcolumn.org/

	The Africa Spinal Cord Injury Network
	http://www.afscin.org/afscin-4-2020

	Asian Spinal Cord Network
	https://ascon.info/

	International Spinal Cord Society
	https://www.iscos.org.uk/

	North American Spine Society
	https://www.spine.org/

	European Spine Society
	https://www.eurospine.org/

	Asia Pacific Spine Society
	https://www.apssonline.org/

	Latin America
	https://www.silaco.org/acerca




Table 2 List of the 7 specialty-based societies
	Specialty-based societies
	Links

	International Society for the Advancement of Spine Surgery
	https://www.isass.org/

	AOSpine
	https://aospine.aofoundation.org

	Society for Minimally Invasive Spine Surgery
	http://ismiss.com/1-0-Home.html

	Scoliosis Research Society
	https://www.srs.org/

	Cervical Spine Research Society
	https://www.csrs.org/

	The International Society for the Study of the Lumbar Spine
	https://www.issls.org/

	Spine Intervention Society
	https://www.spineintervention.org/




Table 3 List of the 12 country-based societies
	Country-based societies
	Links

	Italian Spine Society
	https://www.gis-italia.org/

	Saudi Spine Society
	http://saudispine.org/

	Association of Spine Surgeons of India
	http://assi.in

	Singapore Spine Society
	https://www.singaporespinesociety.org.sg/

	German Spine Society
	https://www.dwg.org/startseite/

	French Spine Society
	http://scfr.it

	Egyptian Spine Association
	https://www.facebook.com/Egyspine/

	Chinese Spine Society
	https://www.apssonline.org/

	Iranian Spine Surgery
	http://www.aicnss.com/

	British Ass. Spine Surgeons
	https://spinesurgeons.ac.uk/

	Canadian Spine Society
	https://spinecanada.ca/

	Brazilian Spine Society
	http://www.plataformainterativa2.com/coluna/




Table 4 Selection of 28 articles from members of the spine societies
	Article title
	Journal
	Society/Country
	Ref.

	Triaging Spine Surgery in the COVID-19 Era
	Journal of Spinal Disorders and Techniques
	AO Spine
	[1]

	Triaging Spine Surgery and Treatment during the COVID-19 Pandemic
	Journal of Orthopaedics and Traumatology
	USA
	[2]

	French Spine Surgery Society guidelines for management of spinal surgeries during COVID-19 pandemic
	World Journal of Clinical Cases
	French
	[3]

	Strategy for the Practice of Spine Oncological Surgery During the Covid-19 Pandemic
	Spine
	Italy
	[6]

	Spine Surgery and COVID-19: The Influence of Practice Type on Preparedness, Response, and Economic Impact
	Global Spine Journal
	AO Spine
	[7]

	Spine Surgery and COVID-19: Challenges and Strategies from the Front Lines
	Journal of Bone and Joint Surgery
	Singapore
	[8]

	Spine Surgery and COVID-19: Early Experiences From Singapore
	Spine
	Singapore
	[9]

	COVID-19 Nonessential Surgery Restrictions and Spine Surgery: A German Experience
	Spine
	Germany
	[10]

	The Impact of COVID-19 pandemic on Spine Surgeons: An Asia Pacific Spine Society (APSS) Survey
	Spine
	Asia Pacific 
	[11]

	COVID-19 and Spine Surgery: A Review and Evolving Recommendations
	Global Spine Journal
	USA
	[4]

	Spine surgery in Atlantic Canada in the COVID-19 era: lessons learned so far
	Spine
	Canada
	[12]

	Spine Surgery in Italy in the COVID-19 Era: Proposal for Assessing and Responding to the Regional State of Emergency
	World Neurosurgery
	Italy
	[13]

	The Saudi Spine Society guidelines on spinal surgery during the COVID-19 pandemic
	Journal of Orthopaedics and Research
	Saudi
	[5]

	Recommendations for resuming elective spine surgery in the COVID-19 era
	British Journal of Anaesthesiology
	USA
	[14]

	Principles for Managing Patients with Spinal Ailments in the Coronavirus Disease 2019 Era: What Do We Know So Far? An Evidence-Based, Narrative Review
	Asian Spine Journal
	India
	[15]

	Medical care for spinal diseases during the COVID-19 pandemic
	Clinics
	Brazil
	[28]

	The management of emergency spinal surgery during the COVID-19 pandemic in Italy
	Bone and Joint Journal
	Italy
	[16]

	Scoring System to Triage Patients for Spine Surgery in the Setting of Limited Resources: Application to the Coronavirus Disease 2019 (COVID-19) Pandemic and Beyond
	World Neurosurgery
	USA
	[17]

	Management of Spine Trauma in COVID-19 Pandemic: A Preliminary Report
	Archives of Bone and Joint Surgery
	Iran
	[18]

	Advice on Standardized Diagnosis and Treatment for Spinal Diseases during the Coronavirus Disease 2019 Pandemic
	Asian Spine Journal
	China
	[19]

	The Role of Spine Surgeons in the Era of COVID-19 Outbreak
	Neurospine
	China
	[20]

	Addressing Coronavirus Disease 2019 in Spine Surgery: A Rapid National Consensus Using the Delphi Method via Teleconference
	Asian Spine Journal
	Singapore
	[21]

	Adapting Policy Guidelines for Spine Surgeries During COVID-19 Pandemic in View of Evolving Evidences: An Early Experience From a Tertiary Care Teaching Hospital
	Cureus
	India
	[22]

	Addressing a national crisis: the spine hospital and department's response to the COVID-19 pandemic in New York City
	Spine Journal
	USA
	[23]

	Essential Spine Surgery During the COVID-19 Pandemic: A Comprehensive Framework for Clinical Practice from a Specialty Orthopedic Hospital in New York City
	HSS Journal
	USA
	[24]

	Impact of the COVID-19 pandemic on spinal surgery in Singapore
	Singapore Medical Journal
	Singapore
	[25]

	The Novel Corona Virus COVID-19 and Spinal Surgery Practice: Review and Updates
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