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Summary/Резюме

Today, it is clear that the COVID�19 pandemic has become a challenge for the health
care system in all countries. Vast financial and human resources are involved in providing
care to infected patients. Many multidisciplinary hospitals have been repurposed into in�
fectious diseases hospitals. In the conditions when the pandemic is in full swing, it is also
necessary to solve the issue of specialized trauma care. The purpose of our work was to
generalize global and own experience in the problem of treating fractures in patients with
the coronavirus disease COVID�19 and to develop modern recommendations in the tech�
nology of providing medical care to patients of this category. To carry out the research
tasks, we formed a retrospective study array, which consisted of 289 cases of skeletal
bone fractures, which were treated at the “Kiev City Clinical Hospital of Emergency Med�
ical Care” from March 2020 to February 2021 and met the criteria for inclusion in the
study. The total array of the study was 289 cases of fractures of the bones of the skele�
ton. The COVID�19 pandemic undoubtedly has many important consequences for health,
the economy and society, and it also requires several initiatives to determine which mea�
sures are most appropriate to prepare to reduce occupational risks. These initiatives in�
clude understanding various aspects of disease control and transmission in the context of
an ongoing pandemic. Strict adherence to the World Health Organization’s evidence�based
recommendations for PPE and environmental hygiene increases safety and improves in�
fection mitigation in acute orthopedic practice. Nevertheless, we believe that these rec�
ommended measures can optimize the medical services provided to patients with con�
firmed COVID�19 and should reduce the risk of occupational transmission to other pa�
tients and healthcare workers.

 Keywords: pandemic, COVID�19, traumatology, fractures, long bones, algorithm,
treatment,

Сьогодні очевидно, що пандемія COVID�19 стала викликом для системи охорони
здоров’я в усіх країнах. Величезні фінансові та людські ресурси залучаються для
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надання допомоги інфікованим пацієнтам. Багато багатопрофільних лікарень
перепрофільовано в інфекційні. В умовах розпалу пандемії необхідно також
вирішувати питання спеціалізованої травматологічної допомоги. Метою нашої роботи
було узагальнення світового та власного досвіду з проблеми лікування переломів у
хворих на коронавірусну хворобу COVIDK19 та розробка сучасних рекомендацій з
технології надання медичної допомоги пацієнтам цієї категорії. Для виконання завдань
дослідження було сформовано масив ретроспективного дослідження, який склав 289
випадків переломів кісток скелета, які перебували на лікуванні в «Київській міській
клінічній лікарні швидкої медичної допомоги» з березня 2020 року по лютий 2021
року та відповідали критеріям включення до дослідження. Загальний масив
дослідження склав 289 випадків переломів кісток скелета. Пандемія COVIDK19,
безсумнівно, має багато важливих наслідків для здоров’я, економіки та суспільства,
а також вимагає кількох ініціатив, щоб визначити, які заходи є найбільш доцільними
для підготовки для зниження професійних ризиків. Ці ініціативи включають розуміння
різних аспектів контролю та передачі захворювань у контексті пандемії, що триває.
Суворе дотримання заснованих на доказах рекомендацій Всесвітньої організації
охорони здоров’я щодо ЗІЗ та гігієни навколишнього середовища підвищує безпеку
та покращує пом’якшення інфекцій у невідкладній ортопедичній практиці. Тим не
менш, ми вважаємо, що ці рекомендовані заходи можуть оптимізувати медичні
послуги, які надаються пацієнтам із підтвердженим COVIDK19, і мають зменшити ризик
професійної передачі іншим пацієнтам і медичним працівникам.

Ключові слова: пандемія, COVID�19, травматологія, переломи, довгі кістки, алго�
ритм, лікування,

[2, 18]. Virus infection occurs through muK
cous membranes through contact with an
aerosol, containing the virus (particles of
sputum), or by direct hand contact with a
contaminated object and subsequent transK
fer of the virus to susceptible areas (for
example, hand contact with the nose and
face). The possibility of transmission of the
virus in the aerosol, which is formed primaK
rily during intubation/extubation of patients,
as well as when using during surgical interK
ventions electrocoagulation, drilling of the
bone marrow canal, is shown. In the air in
the form of an aerosol, SARSKCoVK2 can be
detected for 3 hours, and on surfaces — up
to 24 hours on cardboard and up to 3 days.
on plastic and metal [8]

Today, it is clear that the COVIDK19
pandemic has become a challenge for the
health care system in all countries. Vast fiK
nancial and human resources are involved
in providing care to infected patients. Many
multidisciplinary hospitals have been repurK
posed into infectious diseases hospitals. In
the conditions when the pandemic is in full

Introduction

The emergence of a new coronavirus
a year ago became one of the key events
for the entire civilization in the 21st century,
had and will continue to have a strong imK
pact on the development of our society. At
the same time, it came as a surprise to viK
rologists. The possibility of the emergence
of such a virus has always been discussed,
and after the appearance in 2002 of the
coronavirus, the causative agent of SARS,
which became a kind of “educational alarm”,
in the leading countries of the world, espeK
cially in the USA, China and Germany, active
work was carried out to study the potential
virtually all mammalian viruses as sources of
new human pathogens [6, 22]. However,
many questions remain unsolved today: why
does the mortality rate differ in different
countries and among different population
groups; how effectively the immune system
fights a viral infection and how long immuK
nity is preserved in a person, does virus inK
fection affect the occurrence and course of
fractures in patients of different age groups
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swing, it is also necessary to solve the isK
sue of specialized trauma care. According to
Gur’ev S.O et al. (2024), traumatology is one
of the branches of medicine that cannot
suspend its activities, despite the danger of
the epidemic. The level of injury slightly
decreases during periods of selfKisolation
and restrictions on social activities, but reK
mains significant [10]. These problems canK
not be solved in isolation from providing care
to patients of other specialties. After all,
during the pandemic, not only skeletal injuK
ries occur, but also craniocerebral injuries,
acute surgical diseases, conditions related
to the provision of emergency neurological
and cardiac care, and much more. ThereK
fore, the adequate work of one of these
services, for example, the trauma service,
is impossible without the creation of a sysK
tem of providing assistance to patients with
multidisciplinary emergency pathology in the
conditions of a pandemic.

The purpose of our work was to genK
eralize global and own experience in the
problem of treating fractures in patients with
the coronavirus disease COVIDK19 and to
develop modern recommendations in the
technology of providing medical care to
patients of this category.

Materials and methods

To fulfill the tasks of the study, we
formed a retrospective array of the study,
which consisted of 289 cases of fractures
of the bones of the skeleton, which were
treated in the KNP “Kiev City Clinical HospiK
tal of Emergency Medical Care” from March
2020 to February 2021 and met the criteria
for inclusion in the study. The total array of
the study was 289 cases of fractures of the
bones of the skeleton, which were divided
into two groups: the main and the control.
157 cases of skeletal fractures against the
background of COVIDK19 were included in
the main group and met the selection criteK
ria for the study. In relative terms, this acK
counted for 54.3 % of the total array. The
control group included 132 cases of skeleK
tal fractures in which there was no COVIDK
19 infection and also met the selection criK
teria for the control group. In relative terms,

this accounted for 45.7 % of the total array.
In the main group, there were 88 men, which
constituted 56.0 % of the mass of the group,
and 69 women, respectively, which constiK
tuted 44.0 % of the mass of the group. The
average age in the group was 52.1 ± 8.8
years. In the control group, there were 82
men, which constituted 62.1 % of the mass
of the group, and 50 women, which constiK
tuted 37.9 % of the mass of the group.
Scientific information was collected and
analytically processed using systematic and
comparative analysis. PubMed NCBI, GooK
gle Scholar and others were the most freK
quently used search engines. In addition, the
data of literary sources were compared with
the own experience of treating patients with
bone fractures against the background of
the disease of COVIDK19.

Results

 Looking back, it should be admitted
that after the publication of information
about the spread of a new viral infection in
China, its true danger and possible conseK
quences of widespread distribution, up to
the development of a pandemic, not only in
Ukraine, but also in many other countries,
were underestimated. This circumstance led
to the fact that at the beginning of the panK
demic, measures for the prevention and
treatment of COVIDK19 did not involve seriK
ous structural changes in the system of proK
viding medical care, but were limited to loK
cal measures within medical institutions. At
the same time, when we had the first seriK
ous patients with a clinical picture of a new
infection and when the real danger of COVK
IDK19 was realized, measures were initiated
to radically reorganize the provision of care,
to ensure a sufficient number of disinfecK
tants and personal protective equipment for
personnel. The described picture is not
unique to Ukraine. To one degree or anothK
er, the same mistakes were made in other
countries. Everywhere, with the accumulaK
tion of experience came an understanding
of how to fight infection and how to care for
patients with other diseases and injuries
[10].

Based on the world and our own exK
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perience, we have developed recommendaK
tions that can be combined in the following
four important areas:

1. Prevention of unnecessary contacts,
transfers of patients, operations;

2. Limiting the number of consultations
and visitors;

3. Reduction of waiting time, volumes of
treatment;

4. Use of personal protective equipment
(PPE).

Organization of patient flows, indicaK
tions for hospitalization under pandemic
conditions. In most cases, patients with
acute trauma requiring surgical treatment
were hospitalized for examination and prepK
aration for surgical treatment. In the condiK
tions of the pandemic, this approach was
caused by local outbreaks of infection diK
rectly in the hospital with the involvement of
both patients and medical personnel, which
led to the impossibility of providing specialK
ized care. Therefore, in our opinion, limiting
optional hospitalizations until the patients’
COVIDKstatus is clarified was the first priorK
ity. Hospitalization of scheduled patients for
orthopedic operations during the pandemic
was completely suspended both due to the
risk of infection and to free up potentially
necessary intensive care unit resources.
Thus, in the conditions of the developing
pandemic, hospitalization in a trauma hosK
pital is indicated only for patients who really
required surgical fixation of the fracture, in
which the delay of surgical treatment for a
period of 30 days or more will lead to a
worsening of the result. We did not hospiK
talize all patients with fractures who could
be treated conservatively and on an outpaK
tient basis. In the conditions of a pandemic,
such cases should also include fractures in
which surgical treatment shortens the paK
tient’s recovery time, but does not improve
the final longKterm result of treatment, for
example, fractures of the clavicle, humerus,
distal part of the radius with an acceptable
position of the fragments [17].

Referral to the clinic of a patient with
a fracture who needs urgent surgical treatK

ment requires a clear plan of action. ArK
rangements should be made to separate
patient flows into COVIDK19Knegative and
COVIDK19Kconfirmed or nonKexcluded. If
surgery cannot be delayed until the test reK
sults are available, the patient should be
considered infected and all appropriate preK
cautions should be taken. Currently, there
are documented cases of nosocomial
spread of the virus, so such a strict protoK
col is extremely important

Detailed information on the selection
of patients of all surgical profiles, screenK
ing, places and the amount of care providK
ed to them, antiKepidemic requirements for
staff and patients, maintenance and exK
change of medical documentation, recomK
mendations for rest of medical staff are
contained in the recommendations of the
American Academy of Orthopedic Surgeons.
There is also a table in which all surgical
pathology is divided into 5 sections accordK
ing to the degree of their priority. Priority A
includes interventions that must be perK
formed urgently (within 24 hours). These
include open fractures; femoral neck fracK
tures in young people; pelvic fractures acK
companied by bleeding; fractures with damK
age to large vessels; compartment synK
drome; dislocations; necrotizing fasciitis;
closed fractures with compromise of soft
tissues; complex fractures (external fixation
only).

Priority B includes urgent (up to 48
hours) operations that must be performed
for fractures of the neck of the femur in the
elderly, fractures of the neck of the talus,
fractures of the diaphyses of the femur and
tibia, and the distal part of the femur. All
other operations for fractures are prioritized
and can be performed within two weeks. All
scheduled operations are classified as priK
ority D and E and may be delayed for three
months or more.

This document also presents an exemK
plary staffing schedule for the trauma deK
partment with the allocation of three sepaK
rate teams that do not overlap with each
other. Also, which is very important, the necK
essary parameters for computers, networks,
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data storage format and exchange of inforK
mation about patients are defined. In cases
where surgery can be delayed for several
days, primary outpatient care and preoperK
ative outpatient examination, which should
also include testing for SARSKCoVK2 as
close as possible to the scheduled date of
hospitalization for surgical treatment, are
optimal. With a positive test result, preferK
ence is given to conservative treatment, or
surgical treatment is postponed until the viK
rus is eliminated from the body. If urgent
surgical treatment of the fracture is necesK
sary, it should be performed, but the treatK
ment plan should take into account meaK
sures to prevent the spread of the virus. A
very high risk of developing lifeKthreatening
complications in patients infected with
SARSKCoVK2 should be taken into account
[11]. Park C, et al. (2020) analyzed the clinK
ical course of COVIDK19 in 10 patients with
fractures. Seven of them became infected
during their stay in the hospital, three were
infected before they were injured. Three out
of 10 were operated on, the rest were treatK
ed conservatively. Four patients died within
2 weeks. after hospitalization. The authors
recommend limiting indications for surgical
treatment of infected patients, taking into
account the type of fracture and the paK
tient’s risk factors. If outpatient treatment is
not possible and emergency hospitalization
is required for urgent/urgent surgical treatK
ment (for example, femur fracture), the paK
tient should be tested for COVIDK19 as soon
as possible. If there is a viral disease clinic,
hospitalization should be carried out in a
specially designated box (ward/department)
until the patient’s status is clarified. If the
test result is negative, the patient is transK
ferred to the general ward for further surgiK
cal treatment [20].

Surgical treatment

A number of precautions should be
taken when surgically treating a patient with
known or suspected COVIDK19. In the opK
erating room, the presence of nonKessenK
tial medical personnel should be limited by
reducing the number of assistants as much
as possible. Given the high risk of formaK

tion during intubation and extubation of an
aerosol containing the virus, regional anesK
thesia methods should be preferred. The
patient’s face should be covered with a surK
gical mask or respirator. If intubation and
extubation are necessary, they should be
carried out in separate rooms if possible;
when performing intubation/extubation diK
rectly in the operating room, the rest of the
medical staff must leave the room during the
manipulation and for the period necessary
to change the air in the room. In the operK
ating room, when treating COVIDK19KposiK
tive patients, it is recommended to maintain
negative pressure to prevent the spread of
the virus outside the room — this slightly
increases the risk of surgical infection in a
particular patient, so it is desirable to know
the patient’s status before the operation
[14].

The dangerous stages of the operation
are the soKcalled aerosolKgenerating proceK
dures. In addition to intubation/extubation,
these include the use of an electrocoagulaK
tor, an oscillating saw, bone drilling, and
reaming of the bone marrow canal. These
stages require appropriate precautions: reK
moval of smoke during coagulation using an
aspirator, use of protective shields or insuK
lating glasses during aggressive processing
of bone tissue (sawing and drilling) [1].

Outpatient treatment of patients and
consultation

If necessary, personal consultations of
patients are replaced by telemedical consulK
tations (must be accompanied by appropriK
ate documentation). Personal visits of paK
tients to the clinic are canceled whenever
possible. This especially applies to patients
from regions far from the trauma center,
reducing the spread of the virus between
regions. To limit personal visits to the clinic,
necessary examinations are limited to the
following cases:

– acute injury;

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

K Control of the position of fragments
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during conservative fracture treatment;

K High potential risk of complications;

K Cases when the change in the load
mode on the limb by body weight
depends on the radiograph data or
requires removal of the (gypsum)
bandage [3].

In the latter case, it is also recomK
mended, if possible, to perform xKrays at the
place of residence and evaluate them
through telemedical consultation. If immoK
bilization with plaster casts is necessary, it
is recommended to use lancet rather than
circular plaster casts as widely as possible
to reduce the duration of contact between
the patient and the medical staff in the subK
sequent stages of treatment [19].

The main directions of action in the
developing COVIDK19 pandemic should be:

K Minimization or postponement of
planned orthopedic care;

– separation of flows of patients and
medical staff;

– testing of patients for COVIDK19 before
hospitalization/performance of
emergency trauma operations;

– in the case of urgent surgical
interventions on a patient with
unconfirmed COVIDK19, he should be
treated the same as an infected person,
with all possible precautions and
personnel protection being observed;

K division of personnel into 2K3 trauma
teams with alternating periods of active
work in the hospital (usually 1 week)
with periods of isolation (remote work
for 1K2 weeks).

K strict and regulated use of personal
protective equipment.

Discussion

The main conclusion of this study was
that the outbreak of COVIDK19 trauma care
conditions for patients worldwide. So acK
cording to Barahona M, et al. (2020) in Chile
during the COVIDK19 epidemic, the number
of surgeries decreased by 22.3 % compared
to 2019. The most affected months were
May, June and July, which according to the

mobility of the country were the period of
greatest restriction [1]. A singleKcenter study
in India reported a 43.92 % reduction in
orthopedic surgeries over a full year. In our
study, we also observed a similar trend demK
onstrating the impact of COVIDK19 on orthoK
pedic surgery throughout the year [14].

Country mobility was strongly correlatK
ed with number of procedures; also the
number of cases of COVIDK19 had a more
significant effect on the number of proceK
dures performed in the public health netK
work. Mobility restrictions dictated by the
government of Ukraine were determined by
such factors as accumulated cases of COVK
IDK19, hospital capacity and socioKeconomic
conditions. During the second wave in JaK
pan, Nakai et al. (2022) showed that orthoK
pedic procedures performed in preoperaK
tively negative patients did not result in an
increased complication rate, even in those
who were immunoglobulin G (IgG) positive
[18]. These findings are supported by an
observational study in the United Kingdom
(UK), which found no significant complicaK
tions during lower extremity surgery during
the peak of COVIDK19 [7]. Preoperative testK
ing for COVIDK19 is important to reduce risk
even in asymptomatic patients. In addition,
Kader N., et al. (2020) estimated a low
mortality risk for elective surgery in asK
ymptomatic patients when all were tested for
COVIDK19, even with the risk of a falseKnegK
ative test [12]. Therefore, each hospital inK
stitution must weigh the benefits of performK
ing elective surgery based on staffing, hosK
pital availability, PPE provision, and governK
ment policy [14].

Hip fracture is a critical pathology in
orthopedics that requires multidisciplinary
care to improve outcomes and survival. ReK
ports from the United Kingdom show an inK
crease in 30Kday mortality after hip fracture
in the first wave of the outbreak, with the
risk of mortality being higher in COVIDK19K
positive patients. This study shows a reducK
tion in hip fracture surgery [11]. A lower inK
cidence rate may play a role, but this is
unlikely, as other countries report a decline
in the quality of care for this condition, and
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during the first during the wave of the panK
demic, no reduction in morbidity was noted
[13]. Efforts must be made to support the
operation of trauma units so as not to inK
crease the morbidity, mortality, and longK
term health care costs of this vulnerable
patient population [22].

The main principles of separation of
personnel, physical restructuring and the
developed work process should focus on
reducing exposure and contamination, enK
suring compliance with PPE and subsequent
decontamination. Ideally, there should be
two types of hospital segregation. SegregaK
tion of orthopedic staff by location reduces
the potential risk of crossKcontamination. For
example, orthopedic surgeons should not
screen the population because of the risk
of exposure [3]. Geographic separation withK
in the complex of operating rooms limits the
traffic of the operating rooms, reduces the
impact and minimizes the area of contamiK
nation. Due to the rapid increase in the numK
ber of patients with COVIDK19, the orthopeK
dic staff should be divided between those
treating suspected/confirmed patients with
COVIDK19 and those treating nonKinfectious
patients if this is not possible. However, this
may not be possible in smaller hospital sysK
tems and practices. In addition to screenK
ing and isolating highKrisk patients with conK
firmed COVIDK19, rigorous and frequent
screening of individual operating room perK
sonnel is imperative. Members of isolated or
unprotected personnel must immediately
report any signs of illness and must be imK
mediately relieved of duty. In addition, all
contact between patients and staff should
be recorded so that contact tracing and inK
fection control measures can be implementK
ed quickly if any member of the isolated staff
tests positive [4].

Conclusions: The COVIDK19 pandemK
ic undoubtedly has many important conseK
quences for health, the economy and sociK
ety, and it also calls for several initiatives to
determine which interventions are most apK
propriate for preparing to reduce occupaK
tional risks. These initiatives include underK
standing various aspects of disease control

and transmission in the context of an ongoK
ing pandemic. Strict adherence to evidenceK
based CDC and World Health Organization
guidelines for PPE and environmental hyK
giene increases safety and improves infecK
tion mitigation in acute orthopedic practice.
Nevertheless, we believe that these recomK
mended measures can optimize the mediK
cal services provided to patients with conK
firmed COVIDK19 and should reduce the risk
of occupational transmission to other paK
tients and healthcare workers.
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