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Advice on Standardized Diagnosis and Treatment 
for Spinal Diseases during the Coronavirus Disease 

2019 Pandemic
Jun Zou, Hao Yu, Dawei Song, Junjie Niu, Huilin Yang

Department of Orthopaedic Surgery, The First Affiliated Hospital of Soochow University, Suzhou, China 

Coronavirus disease 2019 (COVID-19) outbreak started in December 2019 that caused difficulties for clinical work. Practical work 
experience in our spinal outpatient and emergency department during the COVID-19 pandemic is summarized in this article, with com-
bined evidence-based medical evidence to explore a standardized process of diagnosis and treatment for spinal diseases. Outpatient 
reservation, continuous screening, triage, and isolation, first consultation accountability system, pandemic reporting system, and on-
line revisit were strictly followed. We hope that our experience in prevention and control of COVID-19 can help spine surgeons glob-
ally in stopping the spread of COVID-19. Spine surgeons should collaborate with infection control specialists to avoid cross-infection 
in hospitals and optimize treatment.
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Introduction

Last December 2019, coronavirus disease 2019 (CO-
VID-19) was discovered in Wuhan, Hubei province, and 
has spread rapidly to various areas. This has caused seri-
ous harm to people’s health and a huge economic burden 
[1]. As of March 23, 2020, a total of 332,930 patients were 
confirmed positive of the disease and 14,510 died world-
wide [2]. The World Health Organization has increased 
the assessment of the risk of spread and impact of CO-
VID-19 to very high at the global level [3]. COVID-19 
is characterized by strong infectivity, rapid spread, and 
general susceptibility, which brought a great challenge to 
spine surgery. Optimizing the diagnosis and treatment for 

spinal diseases under the condition of blocking the pan-
demic transmission is a problem that spine surgeons need 
to solve. This paper summarized the recent experiences 
in spine surgery and provided recommendations on how 
to carry out the standardized diagnosis and treatment for 
spinal diseases during the COVID-19 pandemic.

Clinical Features and Management  
Principles of COVID-19

1. Clinical features of COVID-19

Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) is the causative agent of COVID-19 [4]. It invades 
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the target cell by binding to angiotensin-converting en-
zyme 2 via the S protein on its surface, with 10–20 times 
higher affinity than SARS [5]. The incubation period of 
COVID-19 is usually 3–7 days and no more than 14 days, 
while it can also last up to 24 days in rare cases. Con-
firmed, asymptomatic, and incubation period patients are 
the sources of infection. The transmission route mainly 
includes respiratory droplets and direct contact, but the 
possibility of aerosol propagation and vertical propagation 
is not excluded [6].

The main symptoms of COVID-19 are fever, dry cough, 
sore throat, fatigue, and muscle pain. A small number of 
patients appear to exhibit nasal congestion, runny nose, 
diarrhea, and other symptoms [7]. In critical patients, the 
disease progresses rapidly, and dyspnea may occur 1 week 
after onset and may advance to acute respiratory distress 
syndrome, sepsis, internal environmental imbalance, and 
multiple organ dysfunction syndrome. In the early stage, 
total leukocyte and lymphocyte counts are normal or de-
creased, C-reactive protein and erythrocyte sedimentation 
rate are increased, and procalcitonin is normal. Multiple 
ground-glass opacities are typical findings in chest com-
puted tomography (CT) and air bronchograms in both 
lungs. Lung consolidation, pleural thickening, and pleural 
effusion can be seen in severe cases [8].

2. The principle of COVID-19 management

To determine whether the patient is suspected of having 
the infection, the epidemiological history, clinical symp-
toms, and laboratory and imaging examination should 
be evaluated. Diagnosis of COVID-19 must meet any of 
the following criteria [9]: (1) positive nucleic acid test of 
SARS-CoV-2 detected by reverse transcription-quanti-
tative polymerase chain reaction, (2) highly homologous 
genome sequencing to SARS-CoV-2, and (3) positive se-
rological testing of SARS-CoV-2-specific immunoglobu-
lin G (IgG) and immunoglobulin M antibodies (serum 
SARS-CoV-2-specific IgG antibody is 4 times higher in 
the recovery period than in the acute phase). Patients who 
meet the above conditions but have no clinical symptoms 
are diagnosed as asymptomatic infection. Any patient 
with suspicious symptoms should be actively tested for 
etiology

The principles of COVID-19 management can be 
summarized as “early detection, early report, early isola-
tion, and early treatment.” Any patient with suspicious 

symptoms should be actively tested for etiology. Once 
suspected or asymptomatic infection or confirmed case is 
identified, a report to the Centers for Disease Control and 
Prevention (CDC) should be submitted within 2 hours, 
and the patients should be admitted to the designated 
hospital. Single isolation treatment should be implement-
ed for suspected infections, intensive isolation for asymp-
tomatic infections or confirmed cases, and intensive care 
unit for critical patients.

Characteristics and Principles of Spinal 
Outpatient and Emergency during the  

Pandemic

1. ‌�Characteristics of spinal outpatient and emergency 
during the pandemic

Spinal diseases are injuries of the vertebrae, discs, spi-
nal cord, nerves, or surrounding muscles due to various 
causes. Common spinal diseases include congenital spinal 
deformity, degenerative changes, spinal stenosis, spinal 
fractures, spondylolisthesis, spinal infections, and tumors. 
These diseases vary in course and symptoms. The mild 
form only appears with ache or numbness, which can be 
alleviated by resting, while the severe can cause paralysis 
and even death. Additionally, some patients may present 
with abnormal blood pressure, gastrointestinal disorders, 
and other symptoms [10].

During the COVID-19 pandemic, the condition of pa-
tients in spinal outpatient and emergency departments 
is more critical and serious than usual, which mainly in-
cludes spinal fracture, lumbar disc herniation, and spine 
surgery complications. Meanwhile, the proportion of 
patients with anxiety increased, manifested by excessive 
worry about their illness and fear of possible infection 
during hospital visits.

2. ‌�Management principles of spinal outpatient and 
emergency during the pandemic

Prevention and control in the spread of COVID-19 is 
the priority in the outpatient and emergency. All patients 
should receive COVID-19 screening to prevent nosoco-
mial cross-infection. Mild patients are mainly treated con-
servatively to relieve symptoms and psychologically coun-
seled. For the critical spinal patients, the aim should be 
saving lives and preserve spinal cord function and adopt 
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surgical treatment if necessary. Patients should appropri-
ately reduce the number of hospital revisits and try to use 
the Internet for online consulting. Noncritical surgery 
should be avoided during the pandemic. Patients requir-
ing elective surgery can be operated after the pandemic is 
under control.

Standardized Procedures for Spinal  
Outpatient and Emergency during the  

Pandemic

1. Screening and triage

Because of mobility limitations caused by spinal diseases, 
prolonged bed rest can aggravate the underlying diseases 
and lead to complications such as deep vein thrombosis, 
pneumonia, pressure ulcers, urinary tract infection, and 

osteoporosis. Previous studies have shown that older 
populations with underlying diseases have significantly 
increased susceptibility to COVID-19 and relatively poor 
prognosis [11]. Spinal patients are more susceptible to 
COVID-19; hence, screening is of vital importance in 
outpatient and emergency work in spine surgery during 
the pandemic. Medical workers should strictly follow 
standard medical procedures and urge all patients to be 
screened before treatment. Patients with suspected or 
confirmed COVID-19 should first visit the fever clinic, 
and consultation is conducted by the spine surgeon with 
completed personal protection. If possible, consultation 
can be conducted online. After signing the consent form 
for health education, patients with normal screening can 
go to the spinal outpatient or emergency department for 
treatment and receive further screening (Fig. 1).

Advanced appointment

Preliminary screening and triage

Sign the consent form of health education

Suspected or confirmed cases

Fever outpatient clinic

Consultation of spinal surgeon

Report to medical department and CBC

Transferred to designated hospital for isolation treatment

Need operative treatment

Admitted to hospital

Non-operative treatment

Online follow-up

Suspected infections Screening normal patients

Surgical outpatient clinic

CBC and chest CT

Spinal examination

Screening normal patients

Fig. 1. Procedure of spinal outpatient and emergency. CBC, complete blood cell count; CT, computed tomography.
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2. Personnel protection

The objects of protection mainly include medical staff, 
patients, and accompanying persons. Medical staff should 
wear disposable caps, goggles, N95 masks (National Insti-
tute for Occupational Safety and Health-approved masks), 
overalls and protective clothing, disposable gloves, and 
disposable shoe covers [12]. Except for the necessary 
physical examination, medical staff should keep at least 
1 m away from the patient and accompanying persons. 
Gloves should be changed or disinfectant should be used 
after contact with every patient. Patients should take 
proper healthy precautions, avoid contact with people, 
and limit the number of accompanying persons to only 
one.

3. Site and equipment management

Two separate waiting areas should be set up at the screen-
ing triage station for febrile and non-febrile patients. The 
consultation room should be equipped with disinfection 
equipment such as quick-drying hand disinfectant and so-
dium hypochlorite disinfectant. Indoor ventilation should 
be enhanced when the consultation room is occupied, and 
the equipment in the clinic should be thoroughly cleaned 
and disinfected by specialist staff after outpatient service.

4. Procedures for spinal outpatient and emergency

A solid outpatient reservation system should be estab-
lished in the hospital during the COVID-19 outbreak. 
Patients can make an appointment in advance through 
the Internet and provide the information about recent 
travel history, contact history of infected cases, and clini-
cal manifestations including but not limited to fever, dry 
cough, and fatigue. At the hospital, patients should coop-
erate with temperature measurement and other screening 
triage work. In principle, the spinal outpatient depart-
ment only treats patients with normal screening results. 
Spine surgeons make a preliminary diagnosis according 
to patients’ medical history and physical examination. If 
necessary, X-ray, CT, and magnetic resonance imaging are 
conducted to make a definite diagnosis.

Outpatient and emergency staff should follow the first 
consultation accountability system. Complete blood count 
and chest CT are recommended as routine examination 
during the epidemic [13], and medical records should be 

written in detail. If the examination results indicate the 
possibility of pneumonia, it should be reported to the 
hospital and CDC in time and the patients should be ad-
mitted to a designated hospital for isolation treatment and 
further screening programs.

Hospitalized suspected or confirmed patients whose 
body temperature returns to normal after more than 3 
days, symptoms are significantly improved, pulmonary 
inflammation in imaging is significantly alleviated, and 
respiratory nucleic acid test of the pathogen is negative 
for 2 consecutive times are regarded as clinically cured 
[14,15]. Clinically cured patients can be discharged from 
the hospital, while visitors are strictly controlled during 
the patients’ stay in the hospital. It is still recommended to 
continue home isolation or intensive medical observation 
for 2 weeks to minimize the potential risk of viral trans-
mission.

For patients with critical spinal diseases, the isolated 
treatment room can be used for diagnosis and treatment 
under the premise that both the hospital staff and patients 
complete their health protection and the level of protec-
tion should be equal to confirmed COVID-19 cases. Pa-
tients need to receive a screening test after vital signs are 
stable. For patients with surgical indications, those with 
normal screening results can be admitted to the hospital 
according to the conventional process. However, sus-
pected or confirmed cases with surgical conditions should 
be admitted to a designated hospital. The medical depart-
ment, infection control division, operating room, and 
anesthesiology department should be informed to prepare 
for the operation in advance.

Strategies of Treatment for Spinal Diseases 
during the Epidemic

1. Nonoperative treatment

Nonoperative treatment applies to mild patients, elec-
tive surgery patients, and patients who cannot tolerate 
the operation. The available measures include analgesic 
treatment, rehabilitation exercise, traction therapy, and so 
on [16-18]. Nonoperative treatment should aim at reliev-
ing pain and to ease respiratory burden by suppressing 
the increase of systemic oxygen consumption caused by 
pain, which can contribute to improve the COVID-19 
condition [19]. It is important to note that conservative 
treatment, including prolonged bed rest, increases the risk 
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of respiratory and urinary tract infections. Thus, spine 
surgeons should weigh the advantages and disadvantages 
of conservative treatment, actively communicate with pa-
tients and their families, and adopt the most appropriate 
treatment methods. Moreover, patients can use online fol-
low-up in order to minimize unnecessary hospital visits. 
Patients whose symptoms have not improved significantly 
after a period of standardized conservative treatment can 
be admitted to the hospital for surgery after the epidemic 
is under control.

2. Operative treatment

Emergency or confined operation should be performed 
for patients with severe nerve compression, spinal cord 
injury, progressive aggravation of nerve dysfunction, or 
spinal fracture with obvious displacement or compres-
sion. The patient can be admitted to the hospital after the 
possibility of infection is excluded by expert panel consul-
tation. During hospitalization, a separate ward is provided 
for every noninfected patient. Chest CT and SARS-CoV-2 
nucleic acid test should be reexamined 3 days before the 
operation, and operation can be performed timely after 
diagnosis is excluded. Spine surgeons should take mea-
sures to promote postoperative rehabilitation and reex-
amine the patients’ chest CT and SARS-CoV-2 nucleic 
acid test 3 days after surgery. The excluded diagnosed 
patients need to be discharged early after their condition 
stabilized. If suspected or confirmed COVID-19 cases are 
found during hospitalization, the patient should be trans-
ferred to the isolation ward for further treatment.

3. ‌�Treatment strategies for spinal patients with CO-
VID-19

Suspected or confirmed COVID-19 cases should be 
treated with more caution and conservative treatment 
should be given priority. The following strategies should 
be adopted in patients with emergency or confined opera-
tion indications [20]: (1) Try to use minimally invasive 
surgery, reduce the scope of surgery, and shorten the 
operation time. (2) Prone position is preferred to avoid 
viral transmission by respiratory droplets. (3) Reduce the 
use of electrotomes under the principle of ensuring com-
plete hemostasis, and use suction devices with caution 
to reduce aerosol diffusion. (4) The operation should be 
gentle and careful to avoid body fluid spatter and sharp 

instrument injury. (5) During the operation, no one is al-
lowed to enter or leave the operating room except under 
special circumstances. (6) Operation personnel should be 
screened for the virus before and after an operation, and 
anyone with suspicious symptoms should be isolated for 
medical treatment in time.

Conclusions

In summary, spinal diseases are prone to respiratory in-
fections and related complications, thus increasing the in-
fection risk for COVID-19. Spine surgeons are facing the 
dual challenges of spinal disease and COVID-19 during 
the epidemic. To ensure the safety of patients and health 
care workers, spine surgeons need to follow standard pro-
cedures of diagnosis and treatment. Based on the actual 
work of spinal outpatient and emergency departments 
and the suggestions of other orthopedic practitioners, 
outpatient, and emergency management procedures for 
patients with spinal diseases during the epidemic of CO-
VID-19 were formulated. We hope to provide a reference 
for the first-line medical staff in blocking viral transmis-
sion and improving treatment of spinal diseases.
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