European Journal of Trauma and Emergency Surgery (2021) 47:647-652
https://doi.org/10.1007/500068-020-01534-7

ORIGINAL ARTICLE q

Check for
updates

Effects of COVID-19 pandemic on general surgical emergencies: are
some emergencies really urgent? Level 1 trauma center experience

Ahmet Surek'® - Sina Ferahman' - Eyup Gemici' - Ahmet Cem Dural’ - Turgut Donmez' - Mehmet Karabulut'

Received: 6 June 2020 / Accepted: 17 October 2020 / Published online: 2 November 2020
© Springer-Verlag GmbH Germany, part of Springer Nature 2020

Abstract

Purpose The aim of this paper is to investigate the effect of COVID-19 pandemic on general surgical emergencies as well as
analyzing the effectiveness of measures taken in reducing the incidence of COVID-19 in patients and healthcare professionals.
Methods Patients who underwent emergency surgery between the pandemic period of March 14th to May 15th 2020 and
within the same period from the previous year were reviewed retrospectively. COVID-19 incidence in patients and health
professionals working in the general surgery department during these periods was questioned.

Results Demographic data were similar between the two time periods. The number of patients who underwent surgery in the
pandemic group (n = 103) was lower than the control group (n=252). There was a 59.1% reduction in emergency surgeries.
The biggest decreases were the admissions of incarcerated hernia, uncomplicated appendicitis and acute cholecystitis (92%,
81.3%, 47.3%, respectively). During the pandemic, an increase was of patient rates who underwent surgery for complicated
appendicitis and AMIO (p=0.001, p=0.019, respectively). The rate of mortality was higher in patients who underwent
emergency surgery during pandemic (p =0.049). The results of COVID-19 screening were positive in 6 (6/103, 5.82%)
patients undergoing emergency surgery. None of the doctors working in the ward were infected with COVID-19 infection
(0/20). The screening tests were positive in only two nurses working on the ward (2/24, 8.33%).

Conclusion In this and similar pandemics, we suggest that a new algorithm is necessary to approach emergencies and the
results of this study can contribute to that end.
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Introduction

Coronavirus disease 2019 (COVID-19) is an infectious
respiratory disease caused by the new virus, severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2). Since
its appearance in December 2019, the COVID-19 infection
has spread globally and has been declared a pandemic by
the World Health Organization on March 11, 2020 [1, 2].
SARS-CoV-2 is characterized by respiratory symptoms
such as fever, dry cough, shortness of breath and infiltration
in chest X-ray [3]. Despite the mild or moderate progno-
sis in most COVID-19 patients, up to 5-10% can follow a
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severe, potentially life-threatening course [4]. In addition to
the risk of death, due to the rapid spread of the pandemic,
easy transmission from person to person and high mortal-
ity rate, it brought unbearable psychological pressures and
concerns [5]. In this context, there may have been a decrease
in patients’ application to hospitals even in emergencies.
There is a reported 38% reduction in US cardiac catheteriza-
tion laboratory ST-Elevation Myocardial Infarction (STEMI)
which occurred in the early stage of the COVID-19 pan-
demic. Similar results were reported in Spain with a 40%
reduction [6-8].

COVID-19 infection was detected for the first time in Tur-
key on March 11th and the first death took place on March
18th. The number of non-COVID-19 patients admitted to
hospitals decreased after the number of cases started to
increase and deaths related to the disease started to appear.
However, the rapid spread of the infection caused a drasti-
cally increase for the need of beds in hospitals. During this
period, European Association for Trauma and Emergency
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Surgery (ESTES) recommended postponing elective cases
to a later date, except for some identified cases, and a series
of recommendations for perioperative preparation for emer-
gency surgery and trauma patients were reported [9]. These
recommendations guided us through the challenges we
followed during the early stage of the pandemic. Also, the
data reveal that the hospital-acquired virus was recorded to
be 41% among patients during the COVID-19 pandemic
[10]. According to these recommendations, we have post-
poned our elective surgeries, except for cancer cases, and
reduced the surgical admissions in outpatient clinics and
wards to protect the patient and staff health and meet the
increased need for bed. Emergency cases requiring surgery
were admitted without any interruption during that period.
However, a significant reduction occurred in general hospital
admissions.

In this study, we compared the emergency surgeries per-
formed in our general surgery clinic during the COVID-19
pandemic period with the same period of last year. We aimed
to investigate the effect of COVID-19 outbreak on emer-
gency surgeries. For a second progress report of the study,
we analyzed the effectiveness of the measures we have taken
and the incidence of COVID-19 of patients and healthcare
professionals.

Materials and methods

In the pandemic period between March 14 and May 15,
2020, and in the same period of the previous year, the files
of patients who underwent emergency surgery and followed
up non-operatively were reviewed retrospectively. All surgi-
cal procedures performed on patients requiring surgery in
the first 24 h of admission and those who need an urgent
surgery during non-operative follow-up in the emergency
department are categorized as “emergency surgery” in this
study. Also, patients who followed non-operatively by sur-
geons in emergency department were included to study for
the analysis of two study periods. Patients who were urgently
re-operated due to complications after elective surgery were
excluded from the study. Demographic data, number of
surgeries, type of surgery, surgical findings, re-operations,
morbidity and mortality rates were recorded. Patients who
underwent emergency surgery in the pandemic period in
2020 were named as “Pandemic Group” and patients who
underwent emergency operations during the same period in
2019 were named as “Control Group”. The data obtained
were compared between the two groups.

As a secondary outcome, patients were investigated
for COVID-19 infection. Those who had pre-operative
COVID-19 infection and those who had postoperative hos-
pital-induced COVID-19 infection were investigated. Pre-
operative chest tomography was performed in all patients
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who underwent emergency surgery in the Pandemic Group.
The patients with findings consistent in pre-operative chest
tomography with COVID-19 pneumonia and patients with
symptoms suggestive of COVID-19 infection were PCR
tested and these patients were hospitalized in isolated rooms
in surgery ward. In addition, chest tomography and PCR
tests were performed on patients with postoperative clini-
cal findings. Finally, the doctors, ward and operation room
nurses, transport personnel and other healthcare profession-
als who had contact with these patients were screened for
the COVID-19 infection.

Statistical analysis

Statistical analysis was performed with Statistical Package
for the Social Sciences (SPSS) program version 24.0 IBM
Corp, Armonk, NY). Patient characteristics were analyzed
via descriptive statistics. For continuous variables, the mean
and standard derivation or median and interquartile ranges
were calculated and Student’s ¢ test was used for the analysis
of two groups. For categorical variables, the numbers and
percentages in each category were recorded and variables
were compared with Pearson chi-square or Fisher’s exact
test for suitable parameters. P values of 0.05 or below were
accepted as statistically significant.

Results

Within the two periods in this study’s scope, a total of 453
patients, including 355 patients who underwent emergency
surgery and 98 patients who were followed up nonopera-
tively, were included in present study. There was a 59.1%
reduction in the number of emergency surgeries and 50%
decrease in the number of non-operatively followed patients
in the Pandemic Group. The demographic data and the
number of patients who underwent surgery for trauma, GIS
bleeding, perforation of gastrointestinal tract and mesenteric
ischemia in the two groups were similar (Table 1).

In the Pandemic Group, the rate of surgery was statisti-
cally higher in patients who were admitted to hospital for
AMIO (Table 1). There was a severe decrease in the num-
ber of patients followed up non-operatively. When the etio-
logical reasons were examined, the admissions for adhesive
bowel obstruction were quite low in the Pandemic Group
(15t0 2).

Although in the Pandemic Group, there were 92% fewer
surgeries performed for incarcerated hernia; there was
no statistically significant difference in the patients who
underwent small bowel resection between the two groups
(Table 1).
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Table 1 Demographic data and

. ; Control group Pandemic group P value
comparison of patients who
underwent emergency surgery Age (mean +SD) 46.1+17.9 46.6+18.9 %0.890
and patients were who followed b
non-operatively Gender 0.928
Male, n (%) 160 (63.5) 67 (65)
Female, n (%) 92 (36.5) 36 (35)
Trauma (Total), n 11 12 °0.863
Blunt trauma, n (%) 3(27.3) 3(25)
Gunshot wound, 1 (%) 3(27.3) 2(16.7)
Stab wound, n (%) 5(45.5) 7(58.3)
GIS bleeding (Total), n 9 7 €0.902
Surgery performed, n (%) 3(33.3) 2 (35)
Nonoperatively followed, n (%) 6 (66.7) 5(65)
Acute mesenteric ischemia (Total), n 2 2 NS
Perforations (Total), n 14 18 °0.892
Peptic ulcus, n (%) 6 (42.9) 9 (50)
Small intestine, n (%) 2(14.3) 3(16.7)
Colon, n (%) 6 (42.9) 6(33.3)
AMIO (Total), n 46 24 €0.019
Surgery performed, n (%) 25 (54.3) 20 (83.3)
Nonoperatively followed, n (%) 21 (45.7) 4 (16.7)
Incarcerated hernia (Total), n 25 2 €0.279
Without resection, n (%) 22 (88) 1 (50)
With resection, n (%) 3(12) 1 (50)
Acute cholecystitis (Total), n 55 29 €0.203
Surgery performed, n (%) 17 (30.9) 5(17.2)
Nonoperatively followed, n (%) 38 (69.1) 24 (82.8)
Acute appendicitis (Total), n 155 42 €0.001
Uncomplicated, n (%) 126 (83.2) 24 (57.1)
Complicated, n (%) 29 (16.8) 18 (42.9)

GIS gastrointestinal system, AMIO acute mechanical intestinal obstruction

4Student’s 7 test
®Pearson chi-square test

Fisher’s exact test

During the pandemic period, the number of patients
admitted for acute cholecystitis decreased by 47.3%.
Although the rate of surgery was higher in the Control
Group, it was statistically insignificant (Table 1).

In the Pandemic Group, there was a 73% reduction in
the number of patients who underwent surgery for acute
appendicitis. Admissions for uncomplicated appendicitis
decreased by 81.3%, and admissions for complicated appen-
dicitis decreased by 38%. However, the rate of patient who
underwent surgery for complicated appendicitis was statisti-
cally higher in the Pandemic Group (Table 1).

While the total postoperative complications and reop-
erations were similar between the two groups, the rate of
mortality was statistically higher in the Pandemic Group
(Table 2).

As a secondary outcome, in preoperative evaluation,
findings compatible with COVID-19 infection were

observed in chest tomography of six (5.8%) patients. PCR
test of two (1.94%) of these patients was determined posi-
tive. These patients were consulted with the infectious
diseases clinic and received COVID-19 treatment. None
of the patients deceased. In one patient without any initial
COVID-19 signs and symptoms, findings consistent with
COVID-19 infection were observed in chest tomography
performed during postoperative intensive care follow-up.
PCR test of this patient was negative. This patient was
determined ASA 4 and was admitted to the postoperative
intensive care unit. The patient deceased on the 5™ postop-
erative day. None of the doctors who working on the ward
and none of the healthcare professional participating in
emergency surgeries were infected with COVID-19 infec-
tion. However, COVID-19 infection was detected in two
(8.3%) nurses working in our ward.
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Table 2 Short-term surgical
outcomes of patients who
underwent emergency surgery

Control group Pandemic group P value
(n=252) (n=103)

Total post-operative complications, n (%) 43 (17.06) 25 (24.27) €0.137
Cardiovascular system 4 (1.58) 2(1.94)
Pulmonary system 6(2.38) 4 (3.88)
Urinary system 2(0.79) 1(0.97)
Post-operative hemorrhage 3(1.19) 1(0.97)
Prolonged ileus 5(1.98) 4 (3.88)
Superficial wound infection 11 (4.36) 6(5.82)
Wound dehiscence 3(1.19) 2(1.94)
Intra-abdominal abscess 6(2.38) 3(2.91)
Anastomotic leakage 3(1.19) 2(1.94)

Re-operations, n (%) 6(2.38) 4 (3.88) €0.722

Mortality, n (%) 3(1.19) 5(4.85) €0.049

Fisher’s exact test

Discussion

The number of emergency surgeries decreased by 59.1%
during the pandemic period. The biggest decreases observed
were in incarcerated hernia, uncomplicated appendicitis and
acute cholecystitis. The number of patients who underwent
surgery for trauma, gastrointestinal system bleeding, acute
mesenteric ischemia and gastrointestinal perforation were
similar in both groups. During pandemic, an increase in the
rate of surgeries for complicated appendicitis and AMIO
was observed. In addition, the rate of mortality was higher
in patients who underwent emergency surgery in the pan-
demic period.

ESTES recommended that the management for trauma
and emergency general surgery operations should be the
same as in the non-pandemic period [9]. Although we fol-
low this recommendation, the number of emergency surger-
ies decreased significantly during the pandemic. A study
by Gallego et al. [11] reported that during the pandemic,
the number of general surgery emergency interventions
decreased from 3.6 to 1.6 a day on average. In present study,
the surgeries performed for uncomplicated appendicitis,
acute cholecystitis and incarcerated hernia were affected the
most by the pandemic. The decrease in the number of surger-
ies for uncomplicated appendicitis and acute cholecystitis
may be due to the more antibiotic treatment administered
during pandemic or some patients could have recovered with
symptomatic treatment in quarantine. Although laparoscopic
surgery is the gold standard treatment for uncomplicated
appendicitis and acute cholecystitis, antibiotic therapy is an
option [12, 13]. In addition, a multi-center study by Tan-
kel et al. [14] states that admissions of acute appendicitis
decreased by 40% during the pandemic period, and con-
cluded that patients with possibly mild appendicitis recov-
ered with symptomatic treatment at home. Although there
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was a 92% reduction in the number of surgeries for incar-
cerated hernias, the proportion of patients requiring small
bowel resection remained the same. Nevertheless, in present
study, the emergency surgeries performed due to trauma,
GIS bleeding, perforation and mesenteric ischemia were
not affected by the pandemic. One of similar the features
of these emergencies were that they are in the emergency
surgery category that requires intervention within several
hours or immediately which shows high mortality if early
intervention is not performed [15]. Similarly, in a study
by Madelona et al. [16], although there was a decrease in
total urological emergencies, number of admissions requir-
ing immediate intervention such as testicular torsion, acute
obstructive pyelonephritis and acute obstructive renal injury
did not decrease. These results reveal that patients who
really need emergency surgery are applied to the hospital
during pandemic.

The rate of surgeries performed for complicated appen-
dicitis and AMIO increased statistically significantly dur-
ing the pandemic period. Gallego et al. [11] reported that
they performed only four appendectomy in a 20-day period
during the pandemic and all cases were complicated appen-
dicitis. Similarly, in a multicenter retrospective study, it
was reported that the rate of surgery performed for AMIO
increased during the pandemic [17]. In present study, one of
the reasons for the increase in the rate of surgeries performed
for AMIO was the 86% decrease in hospital admissions for
adhesive intestinal obstruction, for which non-operative
follow-up is successful. World Society of Emergency Sur-
gery (WSES) recommended that these patients be followed
up non-operatively in the absence of signs of peritonitis
or bowel ischemia and success rates have been reported
between 70 and 90% [18]. One of the important results of
this study is that although the rates of reoperation and mor-
bidity were similar in patients who underwent emergency
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surgery between the both periods, the rate of mortality was
higher during pandemic. The study of Cano-Valderrama
et al. [17] reported the rate of morbidity was higher in
patients who underwent emergency surgery during the pan-
demic, while mortality and reoperation rates were similar.
This may be due to the delayed admission of patients to
hospitals during the pandemic period. In a multicenter study,
delayed treatment was reported in more than 40% of non-
traumatic abdominal emergencies during pandemic [19].

De Simone et al. [20] reported that non-operative
approach can be applied acute appendicitis, acute cholecys-
titis, adhesive small bowel obstructions and incarcerated
hernias in pandemic period. East et al. [21] reported that
the use of taxis procedure (a manual reduction of hernia
under analgesia/sedation) for incarcerated inguinal hernia is
a useful first-line treatment in situations where surgical care
is not immediately available, including the COVID-19 pan-
demic. In this study, there was a severe decrease in the num-
ber of these patients who were recommended nonoperative
follow-up in recent publications during pandemic. Especially
in these pandemic situations, we wonder whether outpatient
follow-up is possible in these patient groups, where non-
surgical follow-ups are successful to meet the increasing bed
need in hospitals.

As a secondary outcome, the effectiveness of the meas-
ures taken to protect against COVID-19 infection was inves-
tigated. Preoperative chest tomography was performed in all
patients who underwent emergency surgery. Preoperative
PCR test was not routinely performed due to delayed test
results. ESTES stated that the delay in PCR test results may
affect the time-critical operative management of surgical
conditions [9]. In addition, studies have reported that chest
tomography is more sensitive than PCR test [22, 23]. The
patients who had clinical suspicion and positive tomography
findings were isolated and PCR tested. A special operat-
ing room and elevator are designed only for patients with
suspected COVID-19. During operations of these patients,
our surgical team absolutely used N95/FFP3 masks, protec-
tive overalls and eye visors. No doctors or members of the
surgical team were infected with COVID-19 on account of
the measures we took in line with the recommendations of
ESTES [9]. In the study by Gallego et al., 12 (24%) general
surgeons were reported to be infected with COVID-19 [11].

The main limitation of the study is its single-center ret-
rospective design. The results may not be generalizable to
all hospitals. Patients may have been admitted to less risky
hospitals. More comprehensive national and international
studies are needed for the reliability of these results.

In conclusion, the number of emergency surgeries
decreased by 59.1% during the pandemic. Perhaps a new
algorithm is required for emergencies in these unusual situ-
ations. Based on the results of this study, to meet the increas-
ing bed requirement during pandemic, it may be possible

to follow-up patients with uncomplicated appendicitis and
acute cholecystitis with antibiotics as outpatients and to per-
form the Taxis procedure in incarcerated hernias.
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