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ABSTRACT
BACKGROUND: The COVID-19 pandemic has affected healthcare systems worldwide. The effect of the
pandemic on emergency general surgery patients remains unknown.
OBJECTIVE: To reveal the effects of the COVID-19 pandemic on mortality and morbidity among emergen-
cy general surgery cases.
DESIGN AND SETTING: Data on patients who were admitted to the emergency department of a tertiary
hospital in Samsun, Turkey, and had consultations at the general surgery clinic were analyzed retrospectively.
METHODS: Our study included comparative analysis on two groups of patients who received emergency
general surgery consultations in our hospital: during the COVID-19 pandemic period (Group 2); and on the
same dates one year previously (Group 1).
RESULTS: There were 195 patients in Group 1 and 132 in Group 2 (P < 0.001). While 113 (58%) of the pa-
tients in Group 1 were women, only 58 (44%) were women in Group 2 (P = 0.013). Considering all types
of diagnosis, there was no significant difference between the two groups (P = 0.261). The rates of abscess
and delayed abdominal emergency diseases were higher in Group 2: one case (0.5%) versus ten cases
(8%); P < 0.001. The morbidity rate was higher in Group 2 than in Group 1: three cases (1.5%) versus nine
cases (7%); P=0.016.
CONCLUSIONS: The COVID-19 pandemic has decreased the number of unnecessary nonemergency ad-
missions to the emergency department, but has not delayed patients'urgent consultations. The pandemic
has led surgeons to deal with more complicated cases and greater numbers of complications.

INTRODUCTION

The disease caused by the new coronavirus started in Wuhan, China, and has spread all over the
world. It was named Coronavirus Disease 2019 (COVID-19) by the World Health Organization
on February 11, 2020.!

The COVID-19 pandemic has endangered health worldwide and has also threatened health-
care professionals. Elective interventions have been postponed around the world because of the
COVID-19 pandemic, in order to make empty beds in the hospitals and intensive care units
available for people suffering from the COVID-19 disease. However, it is not possible to delay
emergency patients and emergency interventions.

Emergency cases are probably the most dangerous situation for healthcare workers, since
it is unclear whether patients admitted to the emergency department carry COVID-19. People
do not want to leave their homes and go to hospitals, for fear of the COVID-19 pandemic. This
raises a number of questions: Are people coming late for admission to the emergency department
because of the COVID-19 pandemic, even if they are sick? Does this lead surgeons to encounter
more complicated and more difficult cases? Have the mortality and morbidity rates relating to

emergency surgery performed during the COVID-19 pandemic period increased?

OBJECTIVE
Our aim in this study was to investigate the effects of the COVID-19 pandemic on emergency

general surgery cases, through the characteristics of our clinical data.
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METHODS

All the procedures performed in this study that involved human
participants were conducted in accordance with the ethical
standards of our institution’s research ethics committee and/or
national research committee and with the 1964 Helsinki declara-
tion and its later amendments or comparable ethical standards.
This study was conducted with approval from our hospital’s eth-
ics committee (approval number: 2020/366; approval date: June
15. 2020).

Our study included retrospective analysis on patients who
received emergency general surgery consultation in our hospital
during the COVID-19 pandemic period and on the same dates
one year previously. The patients were divided into two groups.
Group 1 included patients who were seen one year before the pan-
demic episode, between March 15, 2019, and May 15, 2019. Group
2 included patients who were seen between March 15, 2020 and
May 15, 2020, i.e. during the COVID-19 pandemic period.

The patients’ demographics, general findings (age and gender,
etc.) and emergency diagnoses, and the results from those who
underwent surgery (type of surgery, length of stay and compli-
cations, etc.) were recorded separately for Group 1 and Group 2.
Differences between the groups were investigated.

The data were analyzed using the SPSS tools, version 18 (SPSS
Inc., Chicago, IL, United States). We used descriptive statistics,
chi-square tests and Mann-Whitney U tests to analyze the data.

Statistical significance was accepted at P < 0.05.

RESULTS

There were 195 patients in Group 1 and 132 patients in Group
2 (P < 0.001; Table 1). While 82 patients (42%) in Group 1 were
male and 113 (58%) were female, these proportions changed to
74 men (56%) and 58 women (44%) in Group 2. There was a sig-
nificant difference between the groups in this regard (P = 0.013;
Table 1). There was no difference in median age between the
groups (53 years versus 50 years, respectively; P = 0.177).

There were no significant difference between the groups in terms
of the following clinical characteristics: chronic diseases (diabetes
mellitus, hypertension, coronary artery disease, etc., P = 0.104),
time elapsed from the beginning of complaints to admission to the
emergency department (P = 0.933), proportion of trauma patients
(P = 0.608), rate of hospitalization with refusal of treatment (P =
0.283) and length of hospital stay (P = 0.430) (Table 1). In Group
2, four patients (3%) with a COVID-19 diagnosis or suspicion of
this had consultations regarding emergency surgery.

The diagnoses of patients who had consultations regarding gen-
eral surgery and the results from patients who underwent surgery
are also shown in Table 1. In both groups, non-specific abdomi-
nal pain was diagnosed most frequently: 33 cases (17%) in Group

1 versus 31 cases (23.5%) in Group 2. When all types of diagnosis

were considered, there was no significant difference between the
two groups (P = 0.261).

While the rate of emergency general surgery (EGS) was 40
cases (30%) in Group 2, it was 41 cases (21%) in Group 1 (P =
0.079; Table 1). Although there was no statistical difference in
this regard, the patients in Group 2 had a higher rate of surgery.
The most common type of surgery in both groups was appendec-
tomy: 18 cases (9%) versus 19 cases (14%), respectively. There was
no difference in the variety of operations between the groups (P
= 0.441; Table 1). The rates of abscesses and delayed abdominal
emergency diseases were significantly higher in Group 2: one case
(0.5%) versus ten cases (8%), respectively; P < 0.001. The mortal-
ity rates were similar between the groups, but the morbidity rate
was significantly higher in Group 2 than in Group 1: three cases
(1.5%) versus nine cases (7%); P=0.016 (Table 1).

DISCUSSION

The COVID-19 pandemic has brought an ongoing situation that
has spread around the world and is affecting people negatively. It
has been reported globally that the pandemic has stressed health-
care systems and threatens the ability to provide patients with full
and adequate care.?

We conducted this study in the light of changes to patients’ ten-
dencies for admission to the emergency department. Many articles
have been published emphasizing the effects of the COVID-19 pan-
demic on many surgical procedures that would be performed either
under elective or under emergency conditions and the precautions
that should be taken.® However, during the COVID-19 pandemic
period, when most elective surgeries were not being performed, no
study has yet been conducted on how emergency applications are
affected and how the pandemic has affected the morbidity and mor-
tality of emergency surgeries. In this study, we wanted to discuss this.

When we evaluated the results from our own clinic, we found
that the rate of consultation for general surgery for patients who
had been admitted to the emergency department decreased signifi-
cantly, as was predicted (132 patients versus 195 patients; P < 0.001;
Table 1). Patients may have been afraid of acquiring COVID-19
and, hence, the number of admissions to the emergency depart-
ment decreased. Moreover, the number of emergency consulta-
tions for general surgery likewise decreased.

The finding in Table 1 to which attention is drawn is that
the gender of the patients in Group 2 was significantly male.
Women accounted for 58% (113) in Group 1, but only 44% (58)
in Group 2 (P = 0.013). This result brings two things to mind:
either women were afraid of the pandemic and did not come to
the emergency room; or, in the pre-pandemic period, women
kept the emergency services unnecessarily busy.

As seen in Table 1, there was no difference regarding the dura-

tion of complaints and the time of emergency admission (P = 0.933).



This makes us think that when people had real intractable pain,
they sought admission to the emergency department irrespective
of the pandemic. Considering the fact that more men were admit-
ted to the emergency department during the pandemic period,

this strengthens the idea that women had sought admission to the

emergency department in the pre-pandemic period even though
they did not have any emergency disease.

Although it was thought that people would not accept hospi-
talization during the COVID-19 pandemic period because they

were afraid of this disease, there was no difference between the

Table 1. Demographics, general findings, diagnoses and results from patients who underwent surgery

Total number of patients
Sex
Male
Female
Median age (with interquartile range), in years
Additional diseases”
Yes
No
Time between the onset of complaints and admission to the
emergency room"
Time period < 24 hours
Time period > 24 hours and < 48 hours
Time period > 48 hours
Traumatized
Yes
No
COVID-19-positive or suspected case
Refusal to accept hospitalization or treatment
Length of stay in the hospital,
[median (with interquartile range)], in days
Patient diagnoses
Nonspecific abdominal pain
Acute appendicitis
Acute hepatobiliary infections™
Acute mesenteric ischemia
GIS perforations
Intestinal obstructions
GIS bleeding
Other diagnoses
Emergency general surgery
Types of surgery
Appendectomy
Colon or small bowel resection
Hartman procedure
Bridectomy
Stoma creation
Primary repair for GIS perforation
Total gastrectomy
Herniography
Diagnostic laparotomy
Others
Abscessed or delayed cases
Mortality

Morbidity

Group 1 (2019) Group 2 (2020) p

[n (%])] [n (%)]

195 132 <0.001

82 (42) 74 (56) 0.013
113 (58) 58 (44)

53 (39) 50 (40) 0.177
105 (53.8) 59 (44.7) 0.104
90 (46.2) 73 (55.3)

91 (46.9) 61 (46.2) 0.933
36 (18.6) 23(17.4)
67 (34.5) 48 (36.4)

16 (8.2) 13(9.8) 0.608
179 (91.8) 119 (90.2)

- 4(3) 0.014
20(10.3) 9(6.8) 0.283
4.50(7) 6.00 (8) 0.430

33(17) 31(23.5)

21(11) 21(16)

27 (14) 14 (11)

5(2.5) 3(2) 0.261

7 (3.5) 3(2)

25(13) 8(6)

6(3) 2(1.5)
71 (36) 50(38)
41 (21) 40 (30) 0.079
18(9) 19 (14)
4(2) 10(8)
1(0.5) 1(0.8)
1(0.5) 1(0.8)
2(1) 1(0.8) 0.441
3(1.5) 1(0.8)
1(0.5) 1(0.8)
6(3) 2(1.5)
1(0.5) 2(1.5)
4(2) 2(1.5)
1(0.5) 10(8) <0.001
6(3.1) 4(3.0) 0.625
3(1.5) 9(7) 0.016

‘Diabetes mellitus, hypertension, coronary artery disease, chronic kidney failure etc; “The time between the onset of the patient’s complaints and his
presentation to the emergency room; "“Acute cholecystitis, acute pancreatitis, acute cholangitis etc,; GIS = gastrointestinal system.



two groups in our results (P = 0.283; Table 1). Again, only four
patients (3%) in Group 2 were COVID-19-positive or were sus-
pected cases. This very low rate suggested that the healthcare work-
ers dealing with the emergency patients did not need to be overly
anxious about COVID-19.

Lima et al. suggested that, among patients admitted to the emer-
gency department with acute abdomen, if they undergo abdomi-
nal computed tomography (CT), chest CT should be added even
if there is no respiratory complaint.” We therefore requested chest
CT for all our patients who would undergo emergency surgery.
However, the low number of COVID-19-positive or suspected
cases among our patients showed that it was wrong for us to per-
form chest CT on all patients. Consequently, in our opinion, it is
unnecessary to have chest CT for all patients.

The diagnoses among the patients who had consultations for
general surgery were similar in Group 1 and Group 2 (P = 0.261;
Table 1). Nonspecific abdominal pain was diagnosed most fre-
quently in both groups: Group 1, 33 cases (17%); Group 2, 31 cases
(23.5%) (Table 1). There was no significant difference between the
rates of patients undergoing emergency surgery, but the operation
rate among the patients in Group 2 was higher than among those
in Group 1: Group 1, 41 cases (21%); Group 2, 40 cases (30%);
P =0.079 (Table 1).

Fewer patients were admitted to the emergency department
during the COVID-19 pandemic, but a higher proportion then
underwent surgery. This result supports the idea that some of the
patients admitted to the emergency department before the pan-
demic were not really emergencies.

During the pandemic, many things have changed regarding
the approach to emergency general surgery patients. Suggestions
such as applying laparotomy instead of laparoscopy and treating
acute appendicitis with antibiotic therapy instead of surgery if no
perforation is presented were added to the algorithms.'*! Our
appendectomy rates did not decrease during the pandemic period
(Group 2), as seen in Table 1, because the new directive to treat
acute appendicitis with antibiotics was implemented only after the
period studied here. Because we will change our algorithm from
now on, our appendectomy rate will decrease.

The rates of intra-abdominal abscesses and delayed emergency
surgical cases were found to be significantly higher in Group 2:
one case (0.5%) versus ten cases (8%), respectively; P < 0.001.
Considering that there was no difference between the two groups
in terms of the time between the onset of patients’ complaints and
their admission to the hospital, delays in making diagnoses may
have been due to the time-consuming evaluations that physicians
and surgeons undertook in the initial period of the pandemic. Di
Saverio et al. suggested that all emergency general surgery patients
should be tested for COVID-19, but that the testing process should

not delay emergency surgery.'

Through having thoracic tomography performed on all our
patients who would undergo emergency surgery, we may have
lost time for these patients and may have consequently encoun-
tered cases that were more complicated. We performed various
examinations, especially thoracic computed tomography scans,
to ascertain whether any of our patients undergoing emergency
surgery had COVID-19. This was a self-protection reflex to guard
against this disease, but the time loss in making the diagnosis
may have led to greater complications among these cases. Given
that many surrounding hospitals have been serving as pandemic
hospitals, patients in these hospitals have not been undergoing
operations. Cases requiring urgent surgical intervention are
directed to tertiary-level hospitals like ours. This may therefore
have caused delays in operations for these patients.

While the mortality rate seen among cases of emergency lap-
arotomy is 14-20% in the literature,”® our mortality rates were
lower and our two groups had similar rates: Group 1, six cases
(3.1%); Group 2, four cases (3%) (Table 1). However, our mor-
bidity rates were significantly higher during the pandemic period.
This may have related to delayed diagnoses or delayed operations:
three cases (1.5%) versus seven cases (7%) (P = 0.016).

During the COVID-19 pandemic, one of our patients died due
to this disease. Also during the pandemic period, one surgeon and
one nurse working in our clinic were diagnosed with COVID-19
and were treated in our hospital. COVID-19 poses a great risk to
healthcare professionals, given that it is a disease that has not yet
been fully identified and for which no cure is yet available. This
inevitably worries all healthcare professionals, including surgeons.
In particular, it may cause delays in making diagnoses and treating
emergency surgical patients among whom it is not certain whether
they might have COVID-19.

Our study has some shortcomings. We were unable to add the
durations of the operations into our study data because these were
not recorded. If they had been recorded, some differences between
the groups might have been seen. Again, it should be kept in mind
that we may have encountered more complicated cases because
our hospital is a tertiary-level hospital.

The strength of our study is that it was the first to investigate the
effects of the COVID-19 pandemic on emergency general surgery.

CONCLUSION

The COVID-19 pandemic has had the result of decreasing the
number of unnecessary nonemergency admissions to our emer-
gency department, but it has not delayed urgent consultations
for emergency cases. In our opinion, the processes of making
diagnoses and undertaking emergency surgery on patients have
been negatively affected by the COVID-19 pandemic period.
The pandemic has led surgeons to deal with more complicated

cases and greater numbers of complications.
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