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PRESENTATION OF CASE: This was a case series of 14 patients. The study was performed at the emergency
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orthopaedic surgery in the emergency room of our institution. The mean age of the subjects was 40.07 +
20.5 years. Twelve (85.7%) were male patients and 2 (14.3%) were female patients. The average duration
of surgery was 125 minutes. The most used type of anaesthesia was general anaesthesia for 6 operations
(50%). Patients were hospitalized for an average length of 4 days. Three patients had infiltrates found
on plain x-ray examination, which required further examination to determine whether the cause was
COVID-19 infection or not. There was no ground glass appearance (GGO) in the three patients in further
follow-up examination.
CONCLUSIONS: We found that emergency orthopaedic surgery was not associated with increasing num-
ber of COVID-19 cases. Factors including duration of surgery, length of stay, types of anaesthesia and
comorbidities were also not associated with COVID-19 cases in this study.
© 2020 Published by Elsevier Ltd on behalf of [JS Publishing Group Ltd. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

At the beginning of 2020, the world was shocked by a major
disaster that occurred throughout the world. This disaster was a
biological disaster in the form of a global spread of a disease or
pandemic. The pandemic was caused by the spread of a virus known
as the corona virus or SARS-CoV-2 or COVID-19 [1].
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The first case of COVID-19 appeared in Wuhan, China at the end
0f2019. At 31st December 2019 the Wuhan government discovered
a pneumonia case with an unknown cause. Researchers in China
thenidentified anew virus as the cause of these cases in which there
was spread between humans [1]. Three months ago, COVID-19 had
spread to various countries in the world. As of 3rd April 2020, the
number of COVID-19 cases in the world reached 1,030,628 cases
resulting in the death of 54,137 people (death rate 5.25%) in 205
countries [2]. The first 2 cases of COVID-19 in Indonesia were found
on 2nd March 2020 and had reached 1986 cases as of 3rd April 2020
with deaths reaching 181 people (9.11%), this figure was the highest
in Southeast Asia [1]. Indonesia has a COVID-19 death rate above
the world average. This makes issues related to spread and efforts
to minimize spread are very important.

This pandemic has resulted in changes and adjustments to all
aspects of hospital services starting from outpatient care, inpatient
care, supporting examinations, surgical procedures, and emergency
services. Emergency services including emergency surgeries have
an indirect impact on this condition. Although until now there are
no data regarding the effects of carrying out an emergency surgery
on increasing the risk of disease spread, the related literature rec-
ommends delaying it. Correia et al. [3], stated that a hospital in a
pandemic condition needs to prepare facilities and other resources
in an emergency setting in order to anticipate a very fast spread.
They recommended delaying surgical procedures for various rea-
sons. The American College of Surgeon also recommends limiting
surgical procedures, especially elective surgery during this pan-
demic, but does not provide more detailed criteria regarding the
type of surgery and other related variables [4,5].

Every emergency surgery performed is of course aimed at sav-
ing lives, but in pandemic conditions the procedure should still
refer to the four principles in patient management: beneficence,
non-maleficence, respect for autonomy and justice [6]. Many exist-
ing recommendations take into account postponing surgery during
a pandemic. How these surgeries can lead to increasing infection
rates has not been widely published. This study aims to investigate
the relationship of emergency orthopaedic surgery and the inci-
dence rate of COVID-19. This paper had been written according to
the PROCESS guideline [7]. This study had been registered to Uni-
versity hospital Medical Information Network (UMIN) with registry
number UMIN000042453.

2. Presentation of case

This study was a case series performed at a national tertiary
hospital in Jakarta, Indonesia. Subjects were patients who under-
went emergency orthopaedic surgeries at our institution from April
to May 2020. Those who were previously infected with COVID-19
from polymerase chain reaction (PCR) reverse transcriptase (RT)
examination obtained via nasopharynx and oropharynx swab were
excluded from the study. Data were collected before, during, after
surgical procedure, and final evaluation a week after surgery.

Variables analyzed in this study includes age, gender, types of
anaesthesia, duration of surgery, length of stay, clinical symptoms,
and comorbidities. These variables were considered risk factors
that may contribute to the development of COVID-19 infection.

Patients indicated for emergency orthopaedic surgery were
examined preoperatively by laboratory testing (routine blood
test and differential blood count) and plain chest radiograph.
The patients also underwent COVID-19 screening by SARS CoV-2
Immunoglobulin G & IgM antibody test using 2019-nCoV IgG/IgM
Detection Kit® (Vazyme Biotech, China). Patients who were hav-
ing positive results from antibody test were undergone surgery in
a high protective measure. During every surgery, preventive mea-
sures were applied according to the level of infection spread risk.
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Table 1
Patient demographic characteristics.
Characteristics Value (n = 14)
Age (years) 40.07 +20.5
Gender
Male 12 (85.7%)
Women 2(14.3%)
Types of Anesthesia
Local 4 (28%)
Spinal 2(14%)
General 7 (50.0%)
CSE 1(7%)
Duration of surgery 125 £ 60.70

Length of stay (LOS)
Comorbidities

4(1,21) [median, (min and max)]

Diabetes 2 (14.3%)

Hypertension 1(7.14%)
SARS CoV-2 Immunoglobulin G &

IgM antibody test

Reactive 1(7.14%)

One week after discharge, laboratory testing (routine blood
test and differential blood count) and plain chest radiograph was
conducted from the Orthopaedic outpatient clinic. Diminished
leukocyte count and/or increased lymphocyte percentage were
considered suggestive laboratory results, while any evidence of
infiltrate/ground glass appearance in the chest x-ray were consid-
ered suggestive as well. During the polyclinic visit, certain health
measures were also applied by the health practitioners and the
patients to minimize the spread of the virus. Multiple screening
levels, social distancing, hand hygiene, utilization of protective
equipment including surgical masks by both health practitioners,
and the patients were all done in our polyclinic setting. Patients
indicative of having COVID-19 were then consulted to the Internal
Medicine Department for further workup including chest com-
puted tomography (chest CT) or nasopharyngeal/oropharyngeal
swab test.

Descriptive data were presented in frequency for categoric data
and mean/median for numerical data.

Atotal of 14 patients underwent surgery in the emergency room
of our institution. The mean age of the subjects was 40.07 & 20.5
years, with the youngest age being 2 years and the oldest being 70
years. Twelve (85.7%) were male and 2 (14.3%) were female. The
average duration of surgery was 125 min with the longest being
180 min, while the fastest surgery was 60 min. The most used type
of anaesthesia was general anaesthesia for 6 surgeries (50%) and the
least type of anaesthesia was combined spinal-epidural anaesthesia
(CSE) (9%). Patients were hospitalized for an average length of 4
days. The longest hospitalization was 21 days and the fastest was
one day. Characteristics of the subjects are presented in Table 1.

Before surgery, there was 1(7.14%) patient who had reactive IgM
results from pre-operative examinations. Patients who obtained
reactive rapid test results then underwent surgical procedures
using predefined preventive protocols. This patient with a suspi-
cion of COVID-19 then underwent PCR-RT examination obtained
via nasopharynx and oropharynx swab with negative results.

From 14 patients, one patient was performed chest tube
thoracostomy insertion and closed reduction of fracture and immo-
bilization using long leg cast, three patients were performed open
reduction internal fixation (ORIF) plate and screw, one patient had
repair stump with VY flap, four patient were performed repair of
vessel and tendon of hand, one patient was performed triangular
external fixator of ankle and fasciotomy of the foot, one patient
was performed remove implant of ORIF distal femoral locking com-
pression plate (DFLCP), one patient was performed debridement
and immobilization using long leg cast, one patient was performed
closed reduction and immobilization using hip spica cast, while
another patient was performed exploration, tendon and nerve
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repair of the foot. All of the surgeries were done by a team led by
senior chiefresidents of our academic hospital with the supervision
of orthopaedic Trauma consultant.

Investigations were also carried out on those 14 subjects after
discharge to see if there were any suggestive signs indicative to
COVID-19 infection. Blood tests that were performed include rou-
tine blood and differential count. Radiological examination in the
form of a plain chest radiograph was also performed on all patients.

During a week after discharge, there were 3 patients whose infil-
trates were found on plain chest radiograph, which required further
examination to determine whether the cause was COVID-19 infec-
tion or not. There was no ground glass appearance (GGO) in the
three patients in the follow-up examination using chest CT Scan. In
this study, 2 (14.3%) subjects had a history of diabetes, and 1 (7.14%)
patient had history of hypertension. From this study, none of the
patients developed symptoms suggestive of COVID-19 infection or
were confirmed cases.

3. Discussion

The general strategy preventing transmission of COVID-19 rec-
ommended by WHO is: avoiding traveling to high-risk places and
contact with symptomatic individuals [8]. The route of transmis-
sion of COVID-19 is mainly through droplets and also close contact,
where currently regulations that limit social gatherings and main-
tain distance from each other to prevent further transmission have
been enforced. Some of the existing data even support that this
virus may be transmitted through aerosols. This raise concerns that
the virus can infect health workers working in the vicinity if they
do not use complete personal protective equipment (PPE). One that
requires special attention is the surgical service in the operating
room [9].

In contrast to elective surgery, emergency orthopaedic surgery
requires special attention due to its inability to be postponed. As a
rule of thumb all elective operations are cancelled and only emer-
gency or oncological operations are said to be allowed to continue
[10].

In this pandemic, hospitals are faced with difficult choices espe-
cially in order to save important resources such as number of
beds, number of ventilators, ability for transfusions and so on. This
includes PPE, which during a pandemic is quite difficult to obtain.
Postoperative COVID-19 infection in patients will have a negative
impact on the patient’s recovery. In health services, adaptation to
pandemic conditions is needed. The authorities stated that non-
urgent surgery should be postponed, while emergency surgery and
oncology surgery with clear indications should be continued [11].
However, until now there is still limited data regarding the effect
of COVID-19 on the outcome of patients undergoing emergency
surgery.

Brindle et al. [12] identified key points that must be changed
during the COVID-19 period: 1) preparing a surgical response
including: delaying elective surgery, redesigning the operating
room as a place for critical care, restructuring the workflow of
surgical services, 2) develop a team-based plan to provide essen-
tial services for surgical emergencies during a pandemic, 3) ensure
personal protective equipment (PPE) for operating room person-
nel during the COVID-19 pandemic, 4) recognizing and managing
COVID-19 infection and reducing the spread of the infection, and 5)
creating a special operating room for patients with positive COVID-
19

It is important to prevent transmission of COVID-19 among
operating room personnel by re-distribution of the operating room
personnel themselves. Two independent teams should be formed,
namely a team that specifically handles routine patients in hos-
pitals and a special team to manage COVID-19 isolation patients.
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Fig. 1. Conditions for emergency surgery with highest level of PPE in our instution.

After a 2 week interval, the two teams were swapped to see if any
personnel developed symptoms of COVID-19 [13].

Based on consensus, there are several clinical practical guide-
lines applied in our institution regarding emergency surgery in
COVID-19 setting including 1) pre-operative screening should be
performed in all emergency patients requiring surgery, 2) consider
waiting for the results of COVID-19 screening if possible, 3) choose
nonsurgical therapy if clinically possible, and 4) use a negative pres-
sure operating room in surgery for asymptomatic and confirmed
cases of COVID-19 patients [14].

Several published literatures discussed the guidelines for
surgery in the emergency department. All of the guidelines agree
that all acute patients who come to the emergency department
are considered COVID-19 positive until proven otherwise [15,16].
In addition, it is advisable to do a deep history, especially regard-
ing contact tracing accompanied by swabs, plain chest radiograph,
abdominal and chest CT if necessary.

In this study, one patient had reactive IgM results from pre-
operative examinations. In this patient, we performed surgery with
highest level of PPE protocol as shown in Fig. 1. A meta-analysis
conducted by Deeks et al. [17] revealed that rapid test which was
the anti-SARS Cov-2 IgG/IgM serology test, regardless of the type
of brand, did not have a high sensitivity as a screening test. In the
article, he stated that the sensitivity of serological tests was influ-
enced by the time since the patient had symptoms, where the best
sensitivity was on the 21 st day after the onset of symptoms. The
review suggests that antibody tests can have a useful role in detect-
ing whether a person has contracted COVID-19, but the timing at
which the test was used was important. An antibody test can help
confirm COVID-19 infection in people who had symptoms for more
than two weeks and did not have an PCR-RT test, or a negative
PCR-RT test result. Camarena et al. [ 18] suggested creating a prepa-
ration flow chart for surgery to ensure that the patient was not
infected with COVID-19. In the diagram, the serology test was used
twice and the PCR-RT test. Even with a layered test according to
the diagram, Camarena stated that there was still a 10% chance of
patients with COVID-19 infection who will escape [18]. Our pre-
operative screening protocol was certainly not completely perfect,
but it was felt to be the most cost and resources effective compared
to requiring a Swab as a preoperative filter.

Administration of high-flow nasal oxygen, bronchial oxygena-
tion, suctioning, bronchoscopy, and sputum induction procedure
place health care workers in close proximity to the upper respira-
tory tract source containing viral load, which has been associated
with an increased risk of transmission of coronavirus [19]. In this
study, there was no link between the type of anaesthesia used in
emergency orthopaedic surgery because there were no patients
who showed symptoms or were confirmed as COVID-19 cases.
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The mean duration of surgery in this study was 125 + 60.70 min.
The duration of emergency surgery in this study was found to be
lower than in previous studies. Previous research stated that in the
conditions of the COVID-19 pandemic, the duration of surgery was
better shortened by measures that use minimally invasive meth-
ods [20]. However, there was no research that states that there
was a relationship between the duration of surgery and COVID-19
infection.

In this study, there was no link between length of stay and the
occurrence of COVID-19 infection. This could be due to the rela-
tively short length of stay in this study 4 (1, 21) days. In previous
studies, it was found that patients infected with COVID-19 had
a longer postoperative length of stay than those who were not
infected. [21] Previous studies have also suggested that lung infec-
tions can increase the risk of postoperative patients by increasing
mortality, length of stay, and general medical costs [21]. In other
study, it was stated that the length of stay after surgery, especially
in the intensive care unit (ICU), needs to be kept low considering
the possibility of transmission and the high need for ICU in the
COVID-19 pandemic [13]. According to Iyengar et al., the length
of stay in patients after orthopaedic surgery during the COVID-19
period must be minimized. Postoperative care wherever possible
was carried out in the patient’s home. Patient monitoring was done
via telemedicine or remote consultation. Direct contact between
patient and doctor is kept to a minimum [22].

In this study, the most common comorbidity was diabetes mel-
litus [2 patients (14.3%)]. Diabetes patients are known to have an
increased risk of developing infection. However, diabetes does not
increase the risk of COVID-19, although diabetes is more common
in patients with severe COVID-19 infection [23]. In this study, the
two patients did not show signs and symptoms towards COVID-19.

The fields of orthopaedics and traumatology play an impor-
tant role in which operations performed on patients will have a
lasting impact regardless of the status of COVID-19. Therefore, care-
ful planning is required and ensure that the surgical management
received is optimal. COVID-19 has an enormous impact on hospi-
tal services including emergency surgery. In a pandemic like this,
there is a fast-growing academic literature every day. While COVID-
19 continues to make its presence in healthcare around the world,
surgeons will surely adapt to its non-surgical role in the important
fight against the COVID-19 pandemic. Therefore, ongoing research
is needed on COVID-19.

4. Conclusions

We found that emergency orthopaedic surgery was not asso-
ciated with increased COVID-19 cases. Factors including duration
of surgery, length of stay, types of anaesthesia and comorbidi-
ties were also not associated with COVID-19 cases in this study.
However, we did not perform nasopharyngeal/oropharyngeal swab
pre-operatively to confirm the diagnosis, thus the results may not
be valid. We suggest performing PCR-RT swab examination for eti-
ological diagnosis in pre-operative settings in future studies.
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