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The coronavirus disease 2019 (COVID-19) pandemic has significantly affected all specialty practices in medicine, including the field of
spinal surgery. Spinal surgery is unique in that the procedures include not only fully elective and fully emergent interventions, but also
involve a separate group of semi-emergent surgeries, where delayed intervention may lead to permanent neurological deficits. Here,
we present an evidence-based review on the impact of the COVID-19 pandemic on spinal surgery and our current knowledge about
this issue. We conducted a thorough search of the PubMed, Medline, and Google Scholar databases using the keywords, “COVID-19,”
“COVID-19 impact on spine surgery,” “coronavirus impact on spine surgery,” “COVID-19 impact on neurosurgery,” “coronavirus impact
on neurosurgery,” “COVID-19 impact on spine surgeons,” and “coronavirus impact on spine surgeons” on May 6, 2020. A total of 8,322
articles were identified in the initial search. Articles that were duplicated, those that did not pertain to COVID-19 or spine surgeries,
those with details not pertaining to the current topic of interest, and those published in languages other than English were excluded
from our analyses. After complete screening, six articles were included in this review. During the previous few weeks, the COVID
pandemic has significantly influenced all major aspects of spine surgery across the world. Qutpatient care has been gradually shifted
from physical visits to tele-health and online consultations. General recommendations have favored the conservative approach over
surgeries, although no patient should be deprived of standard care owing to concerns about COVID. The general principles followed
by spine surgeons should include early detection of COVID symptomatology; triaging of patients based on underlying spinal pathology;
prescription of appropriate investigations to confirm the COVID status; isolation, as needed; selection of optimal management method
as per the guidelines; adherence to best intraoperative practices; and ensuring protective measures for non-infected patients, family
members, fellow heath care providers, and themselves against the disease.
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Introduction

The term “pandemic” is derived from the Greek words
“pan” meaning all and “demos” meaning people [1]. Hip-
pocrates defined “crisis” (Green word “krisis”) as the
“turning point of a disease when important changes occur,
indicating death or recovery” [2]. Today, the world is go-
ing through a crisis secondary to the pandemic caused by
severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) or coronavirus disease 2019 (COVID-19) that
originated in Wuhan, the capital of Hubei, China [3,4].

The full impact of the crisis is yet to be determined;
nevertheless, its influence on specialty medicine practices
across the world is well-recognized [5]. The field of spinal
surgery is unique, considering that it not only constitutes
an intersection of the clinical practice of orthopedic and
neurosurgeons, but also caters to the following three dif-
ferent patient categories: those who require surgery emer-
gently, those who are candidates for non-emergent inter-
ventions and another intermediate category, including
patients who definitely benefit from early (although not
emergent) surgery and are disadvantaged by a significant
delay. We present an evidence-based review on the impact
of COVID-19 on spinal surgery and our current knowl-
edge on this subject.

Methods

We conducted a thorough search on the PubMed, Med-

line, and Google Scholar databases using the keywords,
“COVID-19,” “COVID-19 impact on spine surgery,’
“coronavirus impact on spine surgery,” “COVID-19

» «

impact on neurosurgery, “coronavirus impact on neu-
rosurgery, “COVID-19 impact on spine surgeons,” and
“coronavirus impact on spine surgeons” on April 26,
2020. We did not employ any specific selection criteria
(Preferred Reporting Items for Systematic Reviews and
Meta-Analyses [PRISMA] or Methodological Index for
Non-Randomized Studies [MINORS] scoring criteria) to

include articles in this narrative review.

Results

A total of 8,322 articles that were identified in the initial
search were subjected to elaborate screening. Articles that
were duplicated, those that did not pertain to COVID-19
or spine surgeries, articles with details not pertaining to
the current topic of interest, and those published in a lan-
guage other than English were excluded (Fig. 1). Finally,
six articles were included. To our knowledge, no case
series or original reports have been published on this sub-
ject. All the articles published so far include recommenda-
tions, editorials, guidelines, technical specifications, and
observations on the current situation.

Discussion

In December 2019, a series of unexplained, viral pneumo-

Initial search PubMed, Medline, Google
Scholar databases on April 26, 2020

8,322 Articles identified

Keywords included “COVID-19,” “COVID-19 impact on
spine surgery,” coronavirus impact on spine surgery,”

Y

“COVID-19 impact on neurosurgery,” “coronavirus
impact on neurosurgery,” “COVID-19 impact on spine
surgeons,” and “coronavirus impact on spine surgeons”

Detailed Duplicate articles, articles not pertaining to COVID-19 or spine surgeries, ar-
screening ticles with details not pertaining to the current topic of interest, and non-
English language studies were excluded

Y
Final L :
inallvian Six articles included

Fig. 1. Flowchart depicting the strategy employed for including and screening articles for the narrative review. COVID-19, coronavirus disease 2019.
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nia cases were detected in the city of Wuhan, China. The
causative organism was identified as a novel coronavirus
on January 9, 2020. The virus was officially designated as
World Health Organization (WHO) SARS-CoV-2 on Feb-
ruary 11, 2020, and the disease was declared a pandemic
on March 11, 2020 [6].

Although all major disasters in the history of the world
have led to heavy losses on multiple fronts, they have also
paved way for extra-ordinary breakthroughs, especially
in the field of medicine. In fact, the field of neurosurgery
itself gained prominence after World War-1. With the sup-
port of recent, substantial advancements in the fields of
technology and engineering, the new lessons learnt from
the current pandemic situation may prove instrumental
in helping humanity take huge strides in ameliorating
various facets of the health care delivery system. Thus, we
planned this review to consolidate the present knowledge
regarding the influence of the COVID-19 pandemic on
spine surgeries at a time when the pandemic is reaching
its peak in several countries of the world. We have com-
prehensively discussed various aspects of the influence
exerted by this pandemic on spine health, independently
from patient’s, health care worker and hospital’s perspec-
tives. Thus far, few studies have addressed this issue.

1. Pathophysiology of COVID-19

The most essential proteins that enable the entry of the
coronavirus into human cells are angiotensin converting
enzyme-2 and trans-membrane serine protease-2 [4]. The
former is a receptor protein, while the latter is a protease
enzyme that allows the entry of the virus into cells. These
proteins are abundantly present in goblet and ciliated
epithelial cells of the nasal mucosa, cornea, and intestinal
epithelium. The main sources of infection are confirmed
patients, asymptomatic patients, and incubation-period
patients. The most common routes of transmission in-
clude respiratory droplets and direct contact; aerosol
and vertical propagation are other possible transmission
methods. The incubation period is 2-14 days [7,8]. The
overall mortality rates vary from 0.2% to 15%, depending
on the age group and co-morbidities [2,8].

The common symptoms include fever, sore throat, dry
cough, fatigue, myalgia, nasal congestion, dyspnea, and
diarrhea [9]. In case of critical patients, disease progres-
sion is generally rapid and can lead to loss of internal ho-
meostasis, sepsis, acute respiratory distress syndrome, and

multi-organ dysfunction syndrome [10]. In 20% of the pa-
tients, cardiac tissue damage has been observed secondary
to the invasion of pericytes in cardiac blood vessels, myo-
cytes, and fibroblasts by the viruses [5]. Although Chen
et al. [11] showed that elderly patients with chronic co-
morbidities developed more severe disease, more recent
reports have provided conflicting evidence of cytokine
storms (raised interleukin [IL]-1, IL-10, and tumor necro-
sis factor alpha) in immuno-competent, young individu-
als directly contributing to more severe symptoms [12].
Thus, a high index of suspicion needs to be applied in the
outpatient clinics, irrespective of the age of the patient
being examined. On April 29, 2020 at 20:00 Greenwich
mean time, there were 3,059,642 COVID-positive patients
across 213 countries, and 211,028 deaths had already been
reported [13].

2. Outpatient clinics

In most countries, outpatient spinal, orthopedic, or neu-
rosurgical care is now being provided via tele-health
(online) consultations to mitigate disease transmission
[5]. Globally, elective outpatient appointments and visits
have been significantly restricted. Research has shown
that elderly patients with poor mobility and multiple co-
morbidities are highly susceptible to COVID-19 and have
poor prognosis [14]. Most spine patients with degenera-
tive pathologies belong to this category of patient popula-
tion.

Patients with suspected or confirmed infection or dis-
ease are first required to visit fever clinics; thereafter, the
spine surgeon may examine the patient, using full person-
al protective equipment (PPE). The same principles need
to be followed in the emergency department. Segregation
of outpatient clinics for fever and non-fever patients (with
separate waiting areas) has also been recommended. The
consultation room must be provided with disinfectant
equipment, including quick-drying hand disinfectant and
sodium hypochlorite solution. Indoor ventilation in the
consultation room must be adequately enhanced, and all
equipment must be carefully cleaned and disinfected after
each consultation. In general, it is important to be judi-
cious in the prescription of investigations (especially im-
aging studies like plain radiographs, computed tomogra-
phy [CT], and magnetic resonance imaging) on outpatient
basis, ensuring the prevention of any inadvertent crowd-
ing at these facilities and consequent cross-infections.
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3. Personnel protection in outpatient clinics and emer-
gency department

The principle of social distancing must be followed in
clinics with the maximum possible diligence to limit the
spread of the infection to the medical staff, the patients,
and people accompanying the patients. The duty rosters of
the staft should be carefully organized, and the number of
team members should be strictly limited [15]. All mem-
bers of the medical staff should ideally wear proper attire,
including goggles, disposable caps, National Institute for
Occupational Safety and Health-approved (N95) masks,
protective clothing, disposable gloves, and shoe covers
[16]. The number of accompanying individuals should
be strictly restricted to one, and the staff should strictly
maintain a gap of 1 m from the patient or the accompany-
ing individuals unless necessary for physical examination
or some intervention. After contact with any patient, the
gloves should be changed, and hands should be washed
and disinfected [5]. All the instruments and medical
equipment need to be thoroughly disinfected.

4. Diagnostic modalities for COVID-19

The diagnosis of COVID is based on clinical symptoms,
contact history, travel history, laboratory investigations,
and imaging studies [17]. The current laboratory tests to
detect the virus include the following: (1) detection of the
nucleic acid of SARS-CoV-2 with reverse transcription-
polymerase chain reaction (RT-PCR), (2) genomic se-
quencing highly homologous to SARS-CoV-2, and (3)
serological testing to detect specific immunoglobulin G
and immunoglobulin M antibodies to SARS-CoV-2. The
total leukocyte count may be normal or low, while C-
reactive protein level and erythrocyte sedimentation rate
are increased. Plain radiography and CT of the chest are
important imaging modalities that can identify the typical
pattern of viral pneumonia. Air bronchogram, multiple
ground glass opacities, pulmonary consolidation, pleural
thickening, and effusion are common imaging findings of
the chest.

No specific guidelines have been proposed for ideal
COVID-19 testing before spinal surgeries. However,
guidelines proposed for orthopedic and neurosurgical
procedures may be relevant for all spine patients [18,19].
Nasopharyngeal and oropharyngeal swabs are collected
routinely; however, lower respiratory tract samples, such

as sputum and bronchoalveolar lavage, can also be sent
for testing [20]. RT-PCR has been recommended in pre-
operative situations owing to its high sensitivity and high
negative predictive value. Limited data exist in support
of routine antibody testing in preoperative situations be-
cause the kits that are used demonstrate variable accuracy
and the virus exhibits very high genetic variability. Next-
generation sequencing, CRISPR/Cas, and other molecular
techniques may also be used as adjuncts, wherever avail-
able.

5. Goals for managing patients with spinal ailments
during the COVID-19 era

Every spine surgeon should be aware of the major goals
for managing patients with spinal disease during this
crucial period; these goals include but are not restricted
to the following: (1) ensuring availability of standard care
for all patients, irrespective of their COVID-status and
current situation; (2) early diagnosis: identification of the
COVID status of patients (at the appropriate time), wher-
ever necessary with appropriate investigations; (3) early
support and management of COVID patients with spinal
ailments: management of COVID positive individuals by
an appropriate team of specialists and timely intervention
in critical patients; (4) isolation of the infected and non-
infected individuals as per the current reccommendations;
(5) prevention of cross-infections among patients, accom-
panying individuals, and health care providers as well as
any spread of infection to the community; (6) minimizing
the possibility of infection development in patients during
their hospital stay; (7) minimizing any contamination of
the hospital rooms, ORs, and equipment to ensure ad-
equate decontamination via disinfection and sterilization
after the exposure; (8) properly triaging the patients with
spinal ailments based on the pathology and recommend-
ing a suitable line of treatment; (9) preventing, minimiz-
ing, or postponing spinal surgeries wherever feasible;
prevention of spinal surgeries that have a longer surgical
duration, such as deformity surgeries, reducing the scope
of surgery, and using minimally invasive procedures
whenever possible; (10) ensuring adequate protection of
all OR personnel, anesthesia staff, and surgical teams, with
strict adherence to all the recommended protocols; (11)
avoidance of any excessive strain on the hospital resources
during such difficult times; (12) ensuring timely discharge
of patients from the hospital facility and ensuring that the
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patient is COVID-free, whenever possible, before return-
ing to the community; and (13) being a good team player
during such “uncertain hours” and be willing to contrib-
ute to the welfare for patient and community in any pos-
sible way.

6. Patient categories based on COVID status and spinal
pathology

All patients being admitted to the hospital should be sub-
jected to thorough evaluation for infection by an expert
panel. All patients, irrespective of the clinical symptoms,
should also undergo laboratory testing (preferably nucleic
acid detection with RT-PCR) to identify the COVID
status at the time of admission. During the COVID era,
any patient admitted to the hospital needs to be classified
into one of the following categories: (1) undocumented
COVID-status without any suspected infection, (2) un-
documented COVID-status with suspected infection, (3)
documented COVID negative status, (4) documented
COVID-positive status with asymptomatic infection, and
(5) documented COVID-positive status with symptomatic
disease [5,21]. All non-infected patients should be kept in
a separate ward. Laboratory test (nucleic acid detection)
and chest CT should be re-examined in patients with elec-
tive surgeries 3 days before the day of the operation; and
surgery is performed after the diagnosis is excluded [5].
Patients with suspected COVID infection require single
isolation, while all patients with symptomatic or asymp-
tomatic infections need intensive isolation [5].

7. COVID-19 and elective spine surgeries

The consensus among surgeons is to avoid elective surger-
ies during the active period of the pandemic. However,
to our knowledge, there are no SARS-CoV-2-specific risk
stratification systems in place for elective spine or ortho-
pedic surgeries. Patients who have risk factors, such as age
>75 years, body mass index >40 kg/mz, diabetes mellitus,
chronic obstructive pulmonary disease, chronic heart
disease including hypertension, active cancer, and on-
going chemotherapy or any other immune-compromised
states should be discouraged from undergoing elective
spinal surgeries during this phase. Elective orthopedic
surgeries must be delayed in patients with active COVID
until they have been declared as “recovered” as per the
local guidelines. The Centers for Disease Control and
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Prevention has proposed guidelines to define recovery
that includes 2 weeks of quarantine and absence of fever
or other symptoms [22]. The current discharge policy
for a known COVID-19 patient includes the normaliza-
tion of chest radiograph findings and viral clearance on
two specimens collected 24 hours apart [23]. It is critical
to provide detailed education to all patients undergo-
ing elective procedures regarding the protocols that have
been followed to minimize the transmission of disease to
themselves, other patients, family members, and health
personnel. The American College of Surgeons, American
Society of Anesthesiologists, Association of Perioperative
Registered Nurses, and American Hospital Association
have purported the roadmap for resuming elective surger-
ies in the coming days [24]. They have recommended that
a sustained reduction in new COVID cases in the particu-
lar geographic area for at least 2 weeks is essential before
considering full resumption of elective surgeries after au-
thorization from the appropriate local, state, and national
health authorities [25].

8. Triaging spine surgeries based on pathology

As previously mentioned, although a significant propor-
tion of spine surgeries are “theoretically elective”, in many
spine patients, a considerable delay in care can result
in less predictable and poorer outcome after surgery.
Moreover, in certain conditions, a delay in neurological
decompression can actually worsen the neurological de-
terioration and cause irreversible harm to patients. In the
present scenario, there is significant uncertainty regarding
the normalization of the scheduling of elective surgeries,
potentially affecting overall patient care. Both, elective
and emergency surgeries in symptomatic and asymptom-
atic COVID-19 positive patients can increase their mor-
tality risk related to the use of general anesthesia. Thus,
non-operative treatment should always be preferred over
surgical treatment in these situations. Nevertheless, each
COVID-19 patient deserves an excellent standard of care
of treatment and should not be refused treatment for the
fear of the infection [15].

Recently, the Rothman Institute has issued guidelines
on the triaging of spine patients. The level 1 spine pathol-
ogies include cervical or thoracic myelopathies, spinal tu-
mors, acute spinal trauma, epidural abscess, severe nerve
root compression, and Cauda Equina syndrome. They
classified patients with acute or sub-acute lumbar disc



Managing Patients with Spinal Ailments in COVID-19 Era [/ I

prolapse with intractable pain, cervical radiculopathy with
intractable pain, acute postoperative implant failures, and
lumbar adjacent segment disease as level 2 pathologies.
The level 3 spinal pathologies included compression frac-
tures without neurodeficit, odontoid fractures in elderly
patients, lumbar stenosis, degenerative scoliosis, proximal
junctional kyphosis, and axial low back pain. While the
recommendation for level 1 pathologies is to proceed with
urgent surgery at the hospital location, level 2 pathologies
are managed surgically at the ambulatory surgical center
or in a hospital facility with low COVID-19 census. In
level 3 pathologies, surgery is preferably deferred or con-
servative management is seriously considered. In general,
across specialties, non-urgent surgeries that require pa-
tient hospitalization for >23 hours have been postponed
or cancelled. Alternative options, such as selective nerve
root blocks may be considered in patients with severe ra-
diculopathy.

9. Spinal trauma and emergency situations

In the present COVID pandemic situation, the manage-
ment of spinal trauma and emergencies should differ from
that for elective spinal surgeries. Sornsa-Ard et al. [26]
recently published a flowchart for the management of spi-
nal trauma patients wherein they classified patients into
the stable, borderline, unstable, and extremis (or coma)
categories. In the latter three groups, complete patient his-
tory may not be available; further, intubation and ventila-
tion are often necessary. Such patients should be assessed
initially in the designated isolation areas. The surgeons
should use full PPE and hold discussions with local COV-
ID teams about the arrangement of the required separate
ward or separate intensive care units. Emergency surger-
ies may be performed with full PPE, preferably based on
the principles of damage control orthopedics initially
[27]. In such situations, COVID testing with PCR can be
performed after the surgery and further management may
be based on the COVID test results. Definitive surgical
management in these patients can be performed after de-
termining the final COVID status.

For patients who are stable and conscious, they recom-
mended applying screening criteria that consisted of the
following questions: (1) exposure to COVID-19, (2) risk
of contact with COVID-19-positive subject or having
tested positive for the viral infection, and (3) symptoms
of cough and body temperature >37.5° in WHO phase 2

or body temperature 237.3° in WHO phase 3 regions. If a
patient has any of the aforementioned factors, he should
be provided a surgical face mask, examined in a desig-
nated isolation area by a surgical team wearing PPE, with
infection control measures taken to perform emergency
surgical procedures without waiting for the COVID re-
sults [28]. In patients who do not have any of these symp-
toms or with low exposure risk to COVID, surgical face
masks may be provided to avoid any nosocomial infec-
tion, and standard surgical procedure may be performed
under standard infection control precautions.

10. Protection of healthcare and operating room personnel

With more COVID-19-positive patients being admitted to
hospitals, the risk of infection to the spinal surgeons and
other operating room (OR) staff increases significantly.
Detailed policies regarding the PPE need to be developed
by each hospital [29]. Although the practice implemented
by China, where the medical staff were tested every day
should ideally be adopted world-wide; the limited avail-
ability of test kits and prevalence of false-negative reports
(up to 30%) greatly limit the testing ability [2]. Any health
worker with suspicious symptoms needs to be isolated for
timely medical management. When treating COVID-19-
positive patients or those with unknown COVID status,
the anesthesiologists should wear N95 masks preferably
with a powered air purifying respirator and a hood cover-
ing the head and neck areas during intubation [15]. All
intubations in these patients must be performed outside
the OR; if performed inside the OR, all the OR personnel
should leave the room for at least 30 minutes after intuba-
tion to avoid exposure of surgical team to the aerosolizing
effect on viruses during the process of respiratory man-
agement. Although ORs with negative pressure ventilation
facility are preferred, they are not mandatory [15].

11. Healthy intraoperative practices

Although ORs are highly sterilized zones, and all the
instruments and equipment are usually disinfected well,
such an atmosphere does not always guarantee full safety.
A combination of power surgical tools, pulse lavage, and
ventilations systems can potentially produce viral load
into the aerosol that may linger everywhere within the
OR, forming a major source of infection for several hours
or many days [2]. Pathogens can survive within particles
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smaller than 5 p in size that are suspended in the air and
can propagate infection when inhaled. In such OR condi-
tions, the spine surgeons need full personal protection
[15,30]. Minimizing the number of staff members in the
ORs is essential. It has been suggested that a dedicated
team of surgeons, paramedical, and nursing staff be re-
sponsible for reviewing and operating on the suspected or
definitive cases of COVID and be kept away from the rest
of the department to minimize cross infections. Alternate
teams may need to be created in situations of heavy casel-
oads or to relieve a team that has already been exposed to
a suspected or infected patient [15].

12. Special principles of intraoperative management
during spine surgeries

The following are some of the major principles to be ap-
plied during the surgery [5]: (1) The prone position is
usually preferred to reduce viral transmission via aero-
solized droplets. (2) It is necessary to reduce use of elec-
trotomes and high-speed burr or drills, to ensure good
intraoperative hemostasis, and to use cautiously suction
devices to reduce any aerosol diffusion. (3) Surgeries must
be performed gently and carefully to obviate body fluid
spatter or injury by sharp instruments. (4) During sur-
gery, nobody is allowed to enter or leave the OR, except
under certain special circumstances.

13. Postoperative care of patients undergoing spine surgery

All patients should wear surgical masks in the postop-
erative period. The practice of early discharge from the
hospital should be advocated, wherever feasible. All spine
surgeons should promote early, aggressive rehabilitation
postoperatively; and chest CT and SARS-CoV-2 nucleic
acid assessment should be obtained on postoperative
day 3 (for all patients undergoing surgeries and requir-
ing hospital stay >3 days). After ruling out COVID-19,
patients may be discharged after their condition stabilizes.
However, patients with suspected or confirmed COVID
during the hospital stay should be transferred to the iso-
lation ward and managed appropriately by the medical
team. The postoperative follow-up visits should be kept to
a minimum and preferably carried out remotely over tele-
conferencing [31].
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Conclusions

COVID-19 has presented a major challenge to specialty
medical practices since the beginning of 2020. As dis-
cussed in this article, the field of spine surgery has already
undergone a “sea of changes” during the previous few
weeks; with an increase in our understanding continues
to grow, still more modifications may be anticipated. A
major consequence of COVID-19 crisis has been the
economic strain on the state, hospitals, and surgeons.
Moreover, with the subsiding of the crisis, there will be
a huge strain on the health care facilities and health care
providers to accommodate all patients who have had their
surgeries postponed during the crisis. Such strains will be
telt more seriously in the developing and under-developed
economies. The apprehension of a “second wave” of infec-
tion also needs to be remembered. The need for some well
thought out, timely strategies to handle such anticipated
pressures in the future cannot be understated. We will
need to deal with the after-effects of this pandemic for
several years.
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