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Abstract
Purpose We present an organized hospital plan for the management of Coronavirus disease (COVID-19) patients requiring 
emergency surgical interventions. To introduce a multidisciplinary approach for the management of COVID-19-infected 
patients and to report the first operated patient in the Corona unit.
Methods A detailed presentation of the hospital plan for a separate Corona unit with its intensive care unit and operating 
rooms. Description of the management of the first spine surgery case treated in this unit.
Results The Corona unit showed a practical approach for the management of an emergency cervical spine fracture-dislocation 
with acute paralysis. The patient is 92-year-old female. The mechanism of injury was a simple fall during the stay in the 
internal medicine department where the patient was treated in the referring hospital. The patient had no other injuries and 
was awake and oriented. The patient did not have the clinical symptom of COVID-19, and the test result of COVID-19 done 
in the referring hospital was not available on admission in our emergency room. Education of the medical staff and organiza-
tion of the operating theatre facilitated the management of the patient without an increased risk of spreading the infection.
Conclusions The current COVID-19 pandemic requires an extra-ordinary organization of the medical and surgical care of 
the patients. It is possible to manage an infected or a potentially infected patient surgically, but a multidisciplinary plan is 
necessary to protect other patients and the medical staff.
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Introduction

Coronavirus disease 2019

In late 2019, a series of severe acute respiratory syndrome 
(SARS) was reported in China. The causative organism was 
detected, and the term Coronavirus disease 2019 (COVID-
19) was introduced [1, 2]. A few weeks later, the number 
of cases increased dramatically. Cases outside China were 

detected [3]. Confirmation of human-to-human transmis-
sion leads to the application of specific measures to reduce 
the rate of infection and thus to allow medical systems to 
manage the exponential demand on intensive care beds for 
such patients. By 11 March 2020, as the number of countries 
involved reached 114 with more than 118,000 cases and over 
4000 deaths, the WHO declared the pandemic status [4].

Start of national measures in Germany

On Monday, 27 January 2020, a Chinese woman from 
Shanghai informed the company she was working for in 
Bavaria about her Coronavirus infection. Her German col-
league was then tested positive. He was the first confirmed 
case in Germany [5]. Starting from this day, the national 
authorities in Germany started a general plan to prepare the 
medical system for a dangerous situation [6, 7].

First, the hospitals were prepared to accommodate many 
seriously ill Corona patients under high pressure. Both the 
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government’s activities to slow the spread and the prepara-
tion of the hospitals for many intensive care patients with 
severe illnesses were aimed at ensuring the best possible 
care for every ill person. Before the Corona crisis, there were 
28,000 intensive care beds nationwide in Germany, includ-
ing 20,000 with ventilation. These were occupied on average 
of 70–80 percent. The intensive care capacity is divided into 
intermediate care units (IMC) where most patients are not 
ventilated and mainly for peri-operative care, and patients 
with a medical condition not suitable for a peripheral sta-
tion. Most IMC beds can be converted into ventilation units 
as the ventilators are available. The second category is the 
intensive care units (ICU), where all beds are equipped with 
ventilators. Before the pandemic, patients in both IMC and 
ICU were not all on ventilators [8].

Capacities were then expanded nationwide. Efforts were 
made in all hospitals, supported by central measures taken 
by the Federal Ministry of Health, to create further ventila-
tion places in the medium term and to supply additional 
ventilation devices. The number of intensive care beds did 
increase to 40,000 and the ventilation places to 30,000.

Second, the elective surgical procedures were rescheduled 
to allow hospitals to manage the expected increase in the 
number of COVID-19 patients and to avoid the postoperative 
increased risk of infection, especially after major operative 
interventions with reduced postoperative immune system 
response.

Third, educational and practical measures were under-
taken in each hospital, including information and training 
of employees, the examination of stocks and stockpiling 
with personal protective equipment, pharmaceuticals and 
disinfectants. Besides, detailed information for patients and 
visitors and travelling history for each person, together with 
the expansion of COVID-19 tests, were further measures 
undertaken.

The German Interdisciplinary Association for Intensive 
Care and Emergency Medicine (DIVI), the Robert Koch 
Institute (RKI) and the German Hospital Society (DKG) 
have activated together with the DIVI intensive care reg-
ister. This website registers and queries for free ventilation 
places in all clinics in Germany to optimize the cooperation 
between the hospitals and to provide a real overview of the 
intensive bed situation in the nation [9–11].

In our hospital, we have an intermediate care unit (IMC) 
with a capacity of 40 beds. The IMC is divided into a surgi-
cal IMC for peri-operative care and a medical IMC for car-
diac and pulmonary patients that are medically not suitable 
for a peripheral station. Almost all patients in the IMC are 
not on a ventilator, but 30 beds are equipped with a venti-
lator. Besides, there are 35 beds in the intensive care unit 
(ICU). These beds are all equipped with a ventilator. This 
explains the high ventilation capacity in the German medical 
system. Stopping the elective operation resulted in a very 

rapid increase of the IMC capacity within one or two days 
as most postoperative patients leave the IMC within the first 
24 h postoperatively.

Methods

Changes in spine surgery practice

In our hospital, the spine surgery department has resched-
uled all elective operations. The surgical intervention was 
limited to four categories of spine disorders. The first group 
consisted of patients with unstable spine fractures. The sec-
ond group included patients presenting with acute paralysis 
due to spinal canal stenosis or disc prolapse. The third cat-
egory was spinal oncology, and the fourth group was spon-
dylodiscitis patients presenting with sepsis or neurological 
deficits. Outpatient visits were limited to patients with a 
planned first postoperative examination or patients present-
ing with acute spine disorders or intractable symptoms. The 
waiting area for the outpatient clinic was modified to pre-
vent close contact between patients, and the appointments 
were terminated to limit the waiting time before meeting the 
treating doctors. In addition, all visiting patients were asked 
about their travel history as well as about the presence of any 
respiratory symptoms or fever. All these measures aimed to 
reduce the local spread of infection among our patients as 
well as to protect our medical staff.

Corona department

The hospital crisis team developed an emergency plan for 
patients with COVID-19. A separate emergency room with 
a separate entrance was organized (the Corona emergency 
room). An isolation station was further prepared for posi-
tively tested patients. This station consisted of two units: 
one with standard isolation rooms, and the other consisted 
of isolation intensive care beds. This isolation station was 
connected to two operating theatres for emergency surgical 
interventions. These Corona theatres were equipped with 
an operating microscope, as well as two C-arms. Suspected 
cases waiting for the result of the PCR test were admitted in 
the Corona station but separately isolated rooms.

A well-defined strategy for patients’ referral was then 
established. Any hospital seeking patient transfer to our 
hospital was asked to perform a PCR COVID test within 
48 h before transmission, to admit the transferred patient at 
the right place in our hospital. With a negative test, patients 
were admitted to the ordinary hospital departments. In the 
case of a positive test, patients were admitted to the Corona 
unit.

An emergency referral was addressed in a different 
way. Emergency cases were defined to be patients with 
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neurological deficits, sepsis or unstable spine. These patients 
were transferred without the COVID-19 test. The test was 
then performed on arrival, and the patients were operated 
when needed in the Corona theatre. All of them were man-
aged as Corona positive in the special station for suspected 
cases till otherwise proved.

Staff protecting measures

The protection of the staff is a priority to maintain adequate 
continuous medical service for the patients. In our hospital, 
we passed two phases; the first phase was at the beginning 
of the pandemic. Persons who were on vacation or visited 
a risk zone and have no symptoms were instructed to stay 
14 days in home isolation and can start working when stay-
ing symptom-free. People who have respiratory symptoms 
are immediately tested and were instructed to avoid working 
until the results were available. In the first three weeks, we 
did not have any positive cases in our staff.

The second phase started after the organization of the 
Corona unit. The medical staff is educated to be able to deal 
with infected or potentially infected patients. The staff is 
instructed to enter the hospital through a separate entrance. 
Protective medical supplies like masks and eye protection 
tools are available. The medical staff and the service person 
should wear a mask during the whole duty time. The hospital 
restaurant and café were closed. The gathering is limited to 
the minimum, and all should wear a mask. Meetings and 

communications between different departments were con-
verted to video conferences or telephone meetings. Persons 
with any respiratory symptoms are immediately tested for 
COVID-19 and are not allowed to work until the results are 
available. Any medical staff that had contact with a positive 
person outside the hospital was instructed to have 14 days 
of home isolation.

Patients protecting measures (Fig. 1)

On admission, the COVID-19-positive patients are directed 
to the Corona ER and then to the separate isolation rooms or 
ICU isolation rooms. Patients should wear a protective mask 
during the stay outside the isolation rooms for any diagnos-
tic procedure. The pathway in the hospital is planned, and 
the staff follows an exact route for connection between the 
different diagnostic and intervention rooms in the hospital. 
The main concern is the Corona-suspected patients as they 
may get the infection in the hospital. The suspected patients 
are managed in two ways, first as a source of infection. The 
personal measures are taken to avoid transmission to other 
patients and our staff. Second, the patient should be pro-
tected from the confirmed COVID-19-positive patients. The 
isolation rooms are separated in a way to prevent any contact 
between patients. The medical staff is not allowed to enter 
the isolation unit of different patients without a complete 
change of the protective measures, and proper disinfection 
must be done between every patient. Once the COVID-19 

Fig. 1  The construction of the Corona unit with the separate isolation rooms and ICU units for confirmed positive cases and suspected cases. 
The two Corona operation rooms are connected to the unit
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test is available (12–24 h), the patient is transferred to a 
suitable place in the hospital. Family visits are prohibited 
for all patients during the hospital stay with the exception 
of terminal patients and patients in the palliative oncology 
department, and the visitors should be symptom-free and 
wear a protective mask.

In this report, we are presenting the first spine emergency 
surgical intervention in a patient with suspected COVID-19.

Results

Case presentation (Fig. 2)

On 22 April 2020, a 92-year-old female patient was referred 
to our emergency department with acute paraplegia after 
cervical spine trauma. The trauma was in the form of falling 
during her hospital stay in the internal medicine department 
in the referring hospital. The patient was acutely referred 
to our hospital before the result of the COVID-19 test was 
available.

We considered the case as suspected COVID-19. The 
patient was immediately admitted to the Corona emergency 
room two hours after trauma. On admission, the patient had 
a rigid cervical spine collar and was awake with Glasgow 

coma scale 15. The neurological examination showed 
incomplete paraplegia below the neurological level of C6 
(ASIA B). Before the trauma, the patient was independent, 
and she had no significant associated medical disease. CT 
scan was performed in the referring hospital, and cervical 
spine MRI was immediately performed in the emergency 
department (Fig. 1). A traumatic fracture-dislocation C5-6 
with spinal cord oedema was diagnosed. As the patient had 
an unstable fracture with acute paralysis, the decision for an 
emergency surgical intervention was made [12]. A poste-
rior open reduction and stabilization combined with anterior 
decompression and fusion were planed.

Modifications in the Corona operating 
rooms

Before surgery

The Corona unit has two equipped operating rooms. One 
room is reserved for suspected patients, and the other room 
is for the confirmed cases. Measures are taken to prevent 
unnecessary movement of the staff. The instruments are pre-
pared adequately to avoid the need for springing between 
rooms. Protective masks (FFP3 filtering facepiece particle 

Fig. 2  A 92-year-old female patient presenting with fracture-dislocation C6-7. Sagittal CT a, facet joint dislocation on the right side b, facet 
joint dislocation on the left side c, MRI examination d and postoperative X-ray showing reduction and fixation e 
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3), head covers and eye goggles are adequately stocked in the 
operating rooms. The medical staff is trained for the proper 
dealing with the infected material during the operation. The 
number of persons in the operating room is reduced to a 
minimum. Patients are transferred to the Corona operating 
rooms under strict hygienic measures wearing a surgical 
mask and eye protection.

During intubation and surgery (Fig. 3)

The anaesthesia staff wears the same protective measures as 
the surgical staff. During intubation, only the staff involved 
in the procedure are allowed to enter the operating room. 
Endotracheal intubation, guided by a video laryngoscope 
with a disposable cover, is recommended. Disconnection 
of the patient for positioning should, when possible, be 
avoided. When disconnection is necessary, the ventilator 
filter must remain connected to the tube on the patients’ 
side to avoid the dissemination of infection. After intubation, 
a wet compress covers the patient’s face to reduce the pos-
sibility of infection transmission. The surgical team should 
reduce the use of cauterization and use the suction system 
properly. Extubation should be performed in the operating 
room and under the same measures used during intubation. 
The patient should wear a protective mask as soon as pos-
sible after the extubation.

After surgery

The surgical and anaesthesia staff are trained to take off the 
protective measures under the strict hygienic procedure. 
Additional help through another person is necessary to avoid 

contact with the infected masks, goggles and gowns during 
the removal of the protective material. The used instruments 
are separately sterilized. The potentially infected materials 
used during the operation, including surgical drapes, gowns, 
gloves and masks, were collected in separate trash with a 
double closure for proper disposal. The body fluids and the 
tissue material of the operated patients are also eliminated in 
the same way. After the procedure, all filters in the anaesthe-
sia machine are removed and changed. The room is appro-
priately webbed and disinfected. The service persons are 
trained to deal with the infected materials and to perform 
the proper postoperative disinfection. The operating room 
remains closed for a minimum of four hours after the surgi-
cal procedure to reduce the possibility of infection transmis-
sion for the next patient. Patients with confirmed COVID-19 
test stay in the Corona isolation unit until the improvement 
of the clinical symptoms and two negative COVID-19 tests 
48 h apart. The maximum isolation time for a suspected 
patient is until the test results are available in 12 to 24 h.

Operative profile of the presented case

The time between hospital admission and operation was 
135 min. The posterior approach with open reduction of the 
facet joint dislocation, posterior decompression and lateral 
mass screw fixation took 115 min. Anterior discectomy 
C6/7 with decompression and cage augmented fusion took 
40 min. Operative blood loss was 450 ml (300 ml posterior 
and 150 ml anterior). There were no intraoperative compli-
cations. The patient was extubated in the operation theatre 
under strict hygienic measures and then was transferred to 
the ICU of the Corona unit. Postoperatively, no change in 

Fig. 3  Operating room setting during the operation. Surgical team (a), anaesthesia team (b) and the operating room equipment (c)
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the neurological status was recorded (ASIA B). On the first 
postoperative day (12 h postoperatively), the result of the 
COVID-19 test was negative. The patient had no respiratory 
symptoms and was transferred from the suspected region of 
the Corona ICU to the normal intermediate care unit (IMC) 
for postoperative observation. The patient was transferred on 
the third postoperative day to the paraplegia rehabilitation 
clinic. Two weeks postoperatively, the patient had partial 
sensory improvement.

Discussion

Triage during the pandemic

The COVID-19 outbreak has induced many changes in the 
practice of spine surgery. Postponement of elective spine 
surgeries in order to save hospital capacities for COVID-19 
patients as well as to prevent nosocomial infections of elec-
tive patients was undertaken in our institution. We excluded 
four categories from the postponement plan, namely: neu-
rological deficits, spondylodiscitis, tumours and fractures. 
There is a consensus about the importance of such measures 
among most of the surgeons worldwide [13]. A comparable 
plan was undertaken by Soh et al. in Singapore, who reduced 
their elective lists to about 50% of the norm and postponed 
deformity and complex revision cases. Donnally et al. pub-
lished the Rothman Institute guidelines for spine surgery in 
the COVID-19 era [14]. They recommended triaging spinal 
operations into three levels. They recommended the surgery 
in the hospital for level I emergency cases, postponement of 
surgery for level III elective cases and surgery at ambulatory 
surgical centres for level II, including degenerative patholo-
gies with intractable pain. In our experience, we underwent 
an individual discussion with these level II patients with 
clarification of the possible risks, and when the decision for 
surgery was taken, this was then performed in the hospital. 
The same recommendation was given by Jain et al. [15], 
who again adapted a guide to outlining a triaging system of 
spine-specific surgical care. The crucial prerequisite to make 
these guidelines applicable is the availability of adequate 
healthcare resources to safely perform the procedures.

Operating room considerations

Dedicated operating theatres for COVID-19 patients are 
utilized in our hospital. These theatres are well equipped 
with an operating microscope and two C-arms. This step 
took place at the very beginning of the pandemic, and 
the rooms remained unused, waiting only for COVID-19 
patients. The same concept has been recommended by Soh 
et al. [13] as well as Jain et al. [15]. In case of emergency, 
delaying the surgery waiting for the COVID test is not 

clinically permissible. The case presented in this work 
with cervical spine fracture-dislocation reflects the impor-
tance of such measures. This plan helps to achieve the best 
medical service for any patient without any potential risk 
of increasing virus transmission.

Perspectives for the near future

Donnally et  al. [14] emphasized the fact that surgical 
delays should not be assumed to be for a short time. The 
risk of postponing a spine surgery should be assessed, 
understanding that eventual surgery may occur in 
3–4 months later. In our hands, the decision for delaying 
surgery is taken after a thorough evaluation of the patient’s 
radiological examinations and records as well as after a 
phone conversation with each patient to get informed about 
his actual state regarding the spine as well as the accom-
panying social and medical aspects. Furthermore, the role 
of telemedicine is getting more critical in our hospital. 
We increased the number of institutions connected to our 
department to offer more telemedical service. The online 
consultation, together with teleradiological connections, 
became a standard option besides the usual phone calls. 
Recommendations and regulations regarding the safe use 
of telemedicine are evolving to ensure both patient data 
protection and the possibility to minimize the unnecessary 
visits and patient transfer between hospitals [16].

Once an urgent surgery is performed, we aim to reduce 
the hospital stay to a minimum to decrease the strain on 
our hospital beds and healthcare resources. The case 
presented in this work was operated upon 135 min after 
admission and was then transferred postoperatively after 
three days to the paraplegic rehabilitation clinic, which 
was also beneficial to the patient to enhance neurological 
recovery. Soh et al. [13] recommended the same concept 
in their publication. They highlighted the current climate 
of economic uncertainty, and that shorter hospital stays 
would allow keeping healthcare costs down for patients 
and the nation. We recommend maintaining this strategy 
even after the pandemic as rapid discharge may reduce the 
possibility of in-hospital infections and reduce the cost for 
patients and the medical system.

A last aspect for the future is the extension of telemedi-
cine service to include surgical interventions. Tian et al. [17] 
recently published their experience with telerobotic spinal 
surgery based on 5G technology. They performed remote 
surgery in 12 cases and concluded that this technology could 
build a connection between surgeons and patients located in 
isolated or rural areas with a lack of medical resources. We 
do not have experience with this technology; however, this 
might be an attractive option in such pandemic situations 
provided the necessary infrastructures are available.
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Elective spine operations, is it the right time?

In the last few weeks, the number of new cases is signifi-
cantly reduced. We started to perform elective surgeries 
under close communication with the intensive care and 
anaesthesia departments. The prerequisites are the availabil-
ity of ICU reserve and the presence of adequate capacity in 
the Corona unit. In the last few days, new publications are 
discussing starting the elective operations during the pan-
demic [18, 19]. The main recommendations are summarized 
in this conclusion; elective surgery resumption should be 
cautious, especially in the area of pandemic focus. Elective 
surgery should ideally be strictly performed in a COVID-
free facility, and hospital stay should be as short as possible. 
Patients operated first should be carefully selected according 
to COVID exposure, age, ASA physical status classification 
system/risk factors, socio-professional situation and surgical 
indication. At the suspicion of COVID symptoms, elective 
surgery should be postponed. In the case of surgery, close 
monitoring of COVID-19 signs and adapted personal protec-
tive equipment is recommended [18].

Conclusion

The current COVID-19 pandemic requires an extra-ordinary 
organization of the medical and surgical care of the patients. 
It is possible to manage a potentially infected patient surgi-
cally, but a multidisciplinary plan is necessary to protect 
other patients and the medical staff.
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