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Abstract

The development of COVID-19 pandemic is the serious challenge for trauma care systems across the
world. Recommendations on general principles of trauma care in the settings of pandemic, medical stuff
protection and prevention of the spread of infection based on the data from international centers are
presented in the article. Delay of all elective cases, restriction of surgical treatment of fractures with
relative indications for surgery are recommended. The segregation of cases into COVID-19 confirmed
or suspected and COVID-19 negative patients is important. When possible before the admission to in-
patient department the patient shall be tested on COVID-19. When the COVID-19 status of the patient is
unclear all possible protection measures shall be used: patient isolation and medical stuff protection. To
prevent the spread of infection it is recommended to split the stuff of the trauma-center into 2 or 3 groups.
Each of the groups is working during the week with subsequent period of the self-isolation (remote work)
for the period of 1-2 weeks (according to the duration of incubation period of the COVID-19). During the
surgical treatment the most dangerous stages of the surgery are endotracheal intubation / extubation
and also aerosol-generative procedures: electrocoagulation, pulsed wound lavage, drilling, the use of
oscillating saw and medullary reaming. The stuff in the OP-theatre has to be accordingly equipped
(personal protection equipment). The risk factors for the medical stuff are fatigue from overwork, the
absence of real-time training in infection-prevention measures and non-compliance with PPE.
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Introduction

OnMarch 11,2020, WHO announced a global
pandemic because the spread of COVID-19 was
reported in more than 100 countries. COVID-19
is a disease that is caused by the SARS-CoV-2
virus. The virus affects through mucous mem-
branes after contact with an aerosol contain-
ing the pathogen (sputum droplets), or by di-
rect contact of the hands with a contaminated
object and the subsequent transfer of the virus
to areas susceptible to it (for example, touch-
ing the nose and face). In was demonstrated
the possibility of transferring the virus in an
aerosol, formed primarily during patients in-
tubation/extubation, as well as in the course
of surgical interventions, namely electrocau-
tery and the medullary canal reaming. SARS-

CoV-2 can be detected within 3 hours in the air
as an aerosol (which indicates the importance
of ventilation), and on surfaces: up to 24 hours
on cardboard and up to 3 days on plastic and
metal [1, 2, 3].

Trauma surgery is one of the branches of
medicine that cannot suspend its activities,
even despite the dangers of the epidemic.
The injuries rate decreases somewhat dur-
ing the periods of self-isolation and restric-
tions of social activities, although remains
significant.

The purpose of the review is to summarize
the current data on the organization of trau-
ma care for maintenancn a stable and efficient
system in the conditions of the COVID-19
pandemic.
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A quite large number of recommendations
have been developed which can be combined
in the following four important directions [2]:

— prevention of unnecessary contacts, pa-
tients transfer , surgeries;

- limit the number
visitors;

— reduction of waiting time, treatment
volumes;

— use of personal protective equipment
(PPE).

of consultations,

Organization of patient flows,
indications for hospital admissions
in the pandemic

In most cases, patients with acute injury
and the need for surgery usually were admitted
to a hospital for examination and preparation
for operation. In a pandemic, this approach can
cause local outbreaks of infection directly in an
in-patient setting involving both patients and
medical personnel. This can lead to the inabil-
ity to the specialized care provision. Therefore,
the primary measure is to limit optional hos-
pitalizations until the patients’ COVID status
is clarified.

The patients admission for elective ortho-
pedic surgery during the pandemic should
be completely ceased both due to the danger
of infection and the necessity to release po-
tentially important intensive care units re-
sources [4, 5, 6, 7, 8]. S. Lei et al. performed a
survival analysis of the patients with elective
surgery unintentionally performed during the
COVID-19 incubation period. Of 34 patients
with an average age of 55 (43-63 years), de-
veloped postoperative viral pneumonia, the
intensive care unit admission was necessary
in 15 (44.1%), and 7 (20.5%) patients died for
virus-induced ARDS, shock, arrhythmias, and
acute heart failure [6].

Thus, in the pandemic, the admission in a
trauma hospital is indicated only for fractures
that really require surgical fixation, in which
delaying the surgical treatment for a period
of 30 days or more will lead to outcome wors-
ening. All patients with fractures that can be
treated conservatively and on an outpatient

basis, should not be hospitalized. In the pan-
demic, such cases should also include fractures
in which surgery reduces the recovery time
of the patient, but does not improve the final
long-term outcome, e.g., the clavicle, humerus,
distal radius fractures with an acceptable posi-
tion of the fragments [4, 9].

Referral to the clinic of a patient with a
fracture needed the urgent surgery requires
a clear action plan. Measures should be tak-
en to separate patient flows into COVID-19-
negative and COVID-19-confirmed or non-
excluded. If surgery cannot be delayed until
test results are obtained, the patient should
be considered infected and all appropriate
precautions should be taken. Currently, there
are documented cases of nosocomial spread of
the virus; therefore, the strict protocol is ex-
tremely important [9, 10, 11]. In cases where
the surgery can be delayed for several days,
the initial outpatient care and preoperative
outpatient examination are optimal. This
should also include testing for SARS-CoV-2 at
a time as close to the appointed admission for
surgery date as possible [4, 9, 12]. If the test
is positive, preference is given to conservative
treatment, or surgical treatment is delayed
until the virus is eliminated from the body.
If emergency fracture surgery is really nec-
essary, it should be performed, but the treat-
ment plan must take into account all meas-
ures to prevent the spread of the virus.

The extremely high risk of life-threatening
complications in the patients with SARS-
CoV-2 should be considered [6, 10]. B. Mi et al.
analyzed the clinical course of COVID-19 in
10 patients with fractures. In seven of them,
the infection occurred in the hospital, three
became infected before injury. Three out of
10 underwent surgery, the rest were treated
conservatively. Four patients died within 2
weeks after admission. The authors recom-
mend limiting the indications for surgery for
infected patients, taking into account the type
of fracture and the risk factors on the part of
the patient [10]. If outpatient treatment is not
possible and admission for the emergency/
urgent surgery is necessary, e.g., a fracture
of the femur, the patient should be tested for
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COVID-19 as soon as possible. In the pres-
ence of a viral disease signs and symptoms,
the admission should be carried out at a spe-
cially designed box (ward/department) until
the status of the patient is clarified. If the test
result is negative, the patient is transferred to
the general department for subsequent surgi-
cal treatment [1, 4,9, 12].

Organization of work of the trauma
center personnel

Many hospitals provide the inpatient care
only for emergency cases now. This leads to
the release of a sufficiently large number of
specialists who previously were engaged in
planned orthopedic work. Several protocols
have been proposed to minimize the spread
of SARS-CoV-2 and ensure continuity of the
treatment process.

The main goal is to create a sustainable
model that provides a reasonable allocation of
resources to ensure the optimal trauma care
and, at the same time, to minimizs patient-to-
patient and patient-to-personnel virus spread.

E.g., A. Schwartz et al. described the crea-
tion of a system of two completely independ-
ent teams: one team works in a hospital, and
the othe— — remotely. The shift of the teams
takes place in a week. This should provide the
chance of the virus manifestation in a sick
member of the team before the person returns
to work in the hospital. The symptoms mani-
festation in an employee who is in relative iso-
lation outside the hospital will protect other
team members and patients from the risk of
infection [13].

Given that the incubation period of the virus
can reach 14 days, the optimal model is three
teams: one team works in the hospital for a
week, and the other two work remotely in iso-
lation from the flow of patients and colleagues
for 14 days. To limit the spread of the virus, such
teams should include not only physicians, but
also trainees, nurses and junior medical staff. It
is clear that the remote work in medical condi-
tions is difficult to organize, but it is necessary
to take all measures for the social separation of
personnel during the pandemic [1, 4, 7, 8].

For coordination of actions in the condi-
tions of the necessary social distance, instead
of traditional conference, and clinical rounds,
video conferences began to be used [7].

Surgical treatment

Surgery of a patient with an identified or
suspected COVID-19 requires a number of
precautions. In the operating room, the pres-
ence of optional medical personnel should be
limited by minimizing the number of assis-
tants. In view of the high risk of viral aerosol
formation during intubation and extubation,
the preference should be given to regional an-
esthesia. The patient’s face should be covered
with a surgical mask or protective respirator. If
intubation and extubation are necessary, they
should, if possible, be carried out in separate
rooms. During intubation/extubation directly
in the operating room, all other medical per-
sonnel must leave the room for the period of
airing [4, 5, 9, 12, 14, 15].

It is recommended to maintaig the negative
pressure in the operating room throughout the
treating of COVID-19-positive patients in or-
der to prevent the virus from spreading outside
the premises. This slightly increases the risk of
surgical infection in a particular patient, there-
fore it is advisable to know the patient’s status
before surgery [1, 4, 7, 9].

The dangerous stages of the operation are
the so-called aerosol-generating procedures.
Besides intubation/extubation, these include
the use of electrocautery, an oscillating saw,
and a bone and a bone marrow canal drilling.
These procedures require appropriate precau-
tions: the employment of a smoke evacuator
when electrocautery is used, the use of protec-
tive shields or glasses during aggressive pro-
cessing of bone tissue (sawing and drilling) [1,
4,9,16, 17].

To reduce the total operative time, it is rec-
ommended that the surgery should be per-
formed by the most experienced surgeons. Of
the possible surgical approaches and options,
it should be chosen one with the minimal op-
erative time and the optimal final expected
outcome [14].
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Wound closure is usually performed with a
removable surgical suture or stapler. In a pan-
demic, it is necessary to reduce the number of
outpatient visits; therefore, if possible, a com-
pletely buried continuous suture of the skin
with absorbable threads should be used [4].

After the surgery of the patient with the
suspicion for or confirmed COVID-19 is com-
pleted, the operating room should remain free
for the time necessary to completely airing in
accordance with the capabilities of the ventila-
tion system. Only after this, the personnel are
allowed into the operating room for cleaning
and washing surfaces (if they do not use PPE
with a high degree of protection) [9, 14, 16].

Outpatient treatment and counseling

If possible, the face-to-face patient consul-
tations are replaced by telemedicine ones (with
appropriate documentation). This is especially
true for the patients from remote regions to re-
duce the spread of the virus between regions.

To limit the patients visits to the clinic, the
necessary examinations are limited to the fol-
lowing cases:

— acute injury;

- direct control after surgery to remove the
sutures (if absorbable sutures were not used or
no one else can remove them);

— control of the position of the fragments in
the conservative fracture treatment;

- high potential risk of complications;

— the cases when the change in the dweight-
bearing regime depends on the X-ray data
or requires the removal of the mplaster cast)
dressing.

In the latter case, if possible, it is recom-
mended that X-rays should be performed at the
patient’s location and their evaluation should
be done by telemedicine counseling.

If it is necessary to immobilize withs plas-
ter, the wider use of longette rather than cir-
cular casts is recommended to reduce the du-
ration of the contact between the patient and
medical personnel at further stages of treat-
ment [4, 17].

Use of personal protective equipment

Recommendations for the use of PPE vary
significantly. Many countries and clinics expe-
rience acute deficiency of PPE. Unfortunately,
sometimes there is a tendency to make the lo-
cal recommendations on the basis on PPE ac-
tual availability, not on the principles of evi-
dence-based medicine. The hospital should be
divided into several zones depending on the
level of danger, and personnel should be pro-
tected accordingly [7, 18].

Level 1. Preliminary triage and general out-
patient department: disposable surgical caps
and masks, work uniforms, disposable gloves
and protective clothing.

Level 2. Hospital admission department, in-
tensive care unit, isolation wards, surgical in-
strument processing: above plus safety glasses
and 95 medical respirator.

Level 3. Operating room (confirmed case of
COVID-19 or suspicion), intubation, trache-
ostomy, esophagogastroduodenoscopy, bron-
choscopy: all of the above and a protective
shield/mask for the entire face.

A brief outline of the use of PPE developed
by the University of Kansas is presented in the
Table [19].

X. Guo et al. performed an analysis of the
COVID-19 morbidity in 24 orthopedic trauma
surgeons from hospitals in Wuhan (China).
According to their data, the peak incidence
among doctors was observed 8 days earlier
than the peak of the epidemic, which indicat-
ed not only the likelihood of doctors contact-
ing the virus within the hospitals, but also the
danger of transmission of the virus by medical
personnel. All the trauma surgeons recovered,
but in 15 cases hospitalization was required.
Possible places of infection in this group of the
patients were: general wards (80%), public are-
as of hospitals (20%), operating rooms (12.5%),
intensive care unit (4.2%) and outpatient de-
partment (4.2%). It was revealed that in 25%
of cases the infected orthopedists were infec-
tion carriers, including 20.8% of case — to the
members of their families [11].
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Table

Recommendations for PPE employment, by University of Kansas [19]

Care for the patients not
suspected for COVID-19

Care for the patients suspected
or positive for COVID-19

Aerosol-generating procedures™ on the patients
suspected positive for COVID-19 and airway
procedures on ALL patients

When
Patient has no COVID-19 Patient has COVID-19 Aerosol-generating procedures are being performed
symptoms symptoms OR
COVID test pending
Positive test
Where

Outpatient care
Admission departments
Intensive care units

PPE required
Surgical mask Surgical mask Respirator N95/FFP3
Eye protection (glasses/face Eye protection (glasses/face shield)
shield) Gown
Gown Gloves
Gloves

Hand hygiene before and after any patient

*Aerosol-generating procedures include laryngoscopy, intubation/extubation, cardiopulmonary resuscita-
tion, bronchoscopy, esophagogastroduodenoscopy, the use of an electrocautery, the use of saws and drills in the

operating room, etc.

The authors evaluated the risk factors for
morbidity by comparing the studied group of
trauma surgeons with a group of 48 trauma
surgeons who worked under the same condi-
tions but did not get COVID-19. These fac-
tors were: overwork and lack of sleep (up to
2 months prior to epidemic), absence of per-
sonal training in infection prevention (use of
PPE), unsystematic wearing of a N95 respira-
tor or surgical mask at work [11].

The main lines of action for the COVID-19
pandemic should be:

- to minimize or postpone the elective or-
thopedic care;

- to separate the patients and medical per-
sonnel flows;

— to test all patients for COVID-19 before
admission/emergency surgery;

- to treat any patient undergoing emer-
gency surgery with unconfirmed COVID-19 as
infected with all possible precautions and per-
sonnel protection;

- to divide the personnel into 2-3 trauma
teams with alternating periods of active work
in the hospital (usually 1 week) and periods of
isolation (remote work for 1-2 weeks).

— strict and regulated use of PPE.

Conflict of interest: The authors declare
no conflict of interest.

Source of financing: The state budget.

Authors’ contributions

A.A. Sitnik — research concept, collection of
material, data analysis and interpretation, text
preparation.

A.E. Murzich — research concept, collection
of material, data analysis and interpretation,
text preparation.

PA. Volotovski — research concept, collec-
tion of material, data analysis and interpreta-
tion, text preparation.

M.A. Gerasimenko — text editing and
approval of the final text for publication.

TRAUMATOLOGY AND ORTHOPEDICS OF RUSSIA

2020;26(2) 13



COVID-19

. Yeh

JInteparypa [References]

. Vannabouathong Ch., Devji T., Ekhtiari S., Chang Y.,
Phillips S.A., Zhu M. et al. Novel Coronavirus COVID-19
Current Evidence and Evolving Strategies. J Bone Joint
Surg Am. 2020 Apr 1. doi: 10.2106/JBJS.20.00396. [Epub
ahead of print].

. Ashford R.U., Nichols J.S., Mangwani J. Annotation:
The COVID-19 pandemic and clinical orthopaedic
and trauma surgery. J Clin Orthop Trauma. 2020 Apr 2.
doi: 10.1016/j.jcot.2020.04.002. [Epub ahead of print].
H.C., Jones R.K.,, Muggenburg B.A.,
Turner R.S. Characterization of aerosols produced dur-
ing surgical procedures in hospitals. Aerosol Sci Technol.
1995;22(2):151-116. doi: 10.1080/02786829408959736.

. Stinner D.]., Lebrun C., Hsu J.R., Jahangir A.A.,
Mir H.R. The Orthopaedic Trauma Service and
COVID-19 — Practice Considerations to Optimize
Outcomes and Limit Exposure. | Orthop Trauma. 2020
Apr 13. doi: 10.1097/BOT.0000000000001782. [Epub
ahead of print].

. Wen X., Li Y. Anesthesia Procedure of Emergency
Operation for Patients with Suspected or Confirmed
COVID-19. Surg Infect (Larchmt). 2020;21(3):299.
doi: 10.1089/sur.2020.040.

. Lei S., Jiang F., Su W., Chen C., Chen J]., Mei W.
et al. Clinical characteristics and outcomes of pa-
tients undergoing surgeries during the incubation pe-
riod of COVID-19 infection. EClinicalMedicine. 2020 Apr
5:100331. doi: 10.1016/j.eclinm.2020.100331. [Epub
ahead of print].

Ding B.T.K., Soh T., Tan B.Y., Oh ].Y., Mohd Fadhil
M.F.B., Rasappan K., Lee K.T. Operating in a Pandemic:
Lessons and Strategies from an Orthopaedic Unit at
the Epicenter of COVID-19 in Singapore. | Bone Joint
Surg Am. 2020 May 6. doi: 10.2106/JBJS.20.00568. [Epub
ahead of print].

. Iannuzzi N., Lack W., Gee A., Chansky H. An Orthopaedic
Department’s Response to the COVID-19 Health-
Care Crisis. Indirect and Direct Actions with Thoughts
for the Future. | Bone Joint Surg Am. 2020 May 5.
doi: 10.2106/]BJS.20.00611. [Epub ahead of print].

. Chang Liang Z., Ye Chong M.S., Sim M.A., Lim J.L.,
Castaneda P., Green D.W. et al. Surgical Considerations
in Patients with COVID-19: What Orthopaedic Surgeons
Should Know. | Bone jJoint Surg Am. 2020 Apr 24.
doi: 10.2106/]BJS.20.00513. [Epub ahead of print].

10.

11.

12.

13.

14.

15.

16.

Mi B., Chen L., Xiong Y., Xue H., Zhou W., Liu G.
Characteristics and Early Prognosis of COVID-19
Infection in Fracture Patients. J Bone Joint Surg Am. 2020
Apr 1. doi: 10.2106/]BJS.20.00390. [Epub ahead of print].
Guo X., Wang J., Hu D., Wu L., Gu L., Wang Y. et al.
Survey of COVID-19 Disease Among Orthopaedic
Surgeons in Wuhan, People’s Republic of China. J Bone
Joint Surg Am. 2020 Apr 8. doi: 10.2106/JBJS.20.00417.
[Epub ahead of print].

Mi B., Xiong Y., Lin Z., Panayi A., Chen L., Liu G.
COVID-19 Orthopaedic Safe Care Toolset. Guidelines
for the Diagnosis and Management of Patients with
Fracture and COVID-19. J Bone Joint Surg Am. 2020 May
5.doi: 10.2106/]BJS.20.00532. [Epub ahead of print].
Schwartz A., Wilson J., Boden S., Moore T., Bradbury T.,
Fletcher N. Managing resident workforce and educa-
tion during the COVID-19 pandemic. /BJS Open Access.
2020;5(2):e0045. doi: 10.2106/JBJS.0A.20.00045.
Coimbra R., Edwards S., Kurihara H., Bass G.A., Balogh
Z.]., Tilsed J. et al. European Society of Trauma and
Emergency Surgery (ESTES) recommendations for trau-
ma and emergency surgery preparation during times of
COVID-19 infection. Eur ] Trauma Emerg Surg. 2020 Apr
17:1-6. doi: 10.1007/s00068-020-01364-7. [Epub ahead
of print].

Wax R.S., Christian M.D. Practical recommendations
for critical care and anesthesiology teams caring for
novel coronavirus (2019-nCoV) patients. Can | Anaesth.
2020;67(5):568-576. doi: 10.1007/s12630-020-01591-x.
Rodrigues-Pinto R., Sousa R., Oliveira A. Preparing to
Perform Trauma and Orthopaedic Surgery on Patients
with COVID-19. J Bone joint Surg Am. 2020 Apr 10.
doi: 10.2106/JBJS.20.00454. [Epub ahead of print]

17. Viswanath A., Monga P. Working through the COVID-19

18.

19.

outbreak: Rapid review and recommendations for MSK
and allied heath personnel. J Clin Orthop Trauma. 2020
Mar 26. doi: 10.1016/j.jcot.2020.03.014. [Epub ahead of
print].

Tingbo L. Handbook of Covid-19 Prevention and
Treatment. Hangzhou: Zhejiang University School of
Medicine; 2020. Available from: https://gmcc.alibaba-
doctor.com/prevention-manual#prevention_manual
COVID 19: Considerations for Optimum Surgeon
Protection Before, During, and After Operation. Available
from: https://www.facs.org/covid-19/clinical-guidance/
surgeon-protection.

AUTHORS’ INFORMATION:

Alexandre A. Sitnik — Cand. Sci. (Med.), Assistant Professor, Scientific Leader, Adult Trauma Department,

Belarus Republic Scientific and Practical Center of Traumatology and Orthopedics, Minsk, Belarus

Alexander E. Murzich — Cand. Sci. (Med.), Head of Laboratory of Joints Pathology and Sports Injuries, Belarus

Republic Scientific and Practical Center of Traumatology and Orthopedics, Minsk, Belarus

Pavel A. Volotovski — Cand. Sci. (Med.), Academic Secretary, Belarus Republic Scientific and Practical Center

of Traumatology and Orthopedics, Minsk, Belarus

Mikhail A. Gerasimenko — Dr. Sci. (Med.), Professor, Director, Belarus Republic Scientific and Practical Center

of Traumatology and Orthopedics, Minsk, Belarus

2020;26(2)

TRAUMATOLOGY AND ORTHOPEDICS OF RUSSIA



