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Abstract

Background The aim of this study was to investigate the effects of the COVID-19 pandemic on emergency anterior abdomi-
nal wall hernia surgeries (EAAWHS) by comparing the pandemic period with the control period a year ago and to share our
experiences in the pandemic period.

Methods This single-center retrospective cohort study included all patients who underwent EAAWHS during the pandemic
(from 11 March 2020 to 25 January 2021) and control period (1 year before the same period, from 11 March 2019 to 25 Janu-
ary 2020). Demographic data, preoperative clinical and pathological parameters, intraoperative findings and postoperative
complications secondary to operation and COVID-19 infection, length of intensive care and hospital stay of patients were
recorded, and the pandemic and control groups were compared.

Results Of the 87 patients who underwent anterior abdominal wall hernia surgery during the COVID-19 pandemic, 41
(47.1%) were operated emergently and 46 (52.9%) were operated electively. Of the 485 patients who underwent anterior
abdominal wall hernia surgery during the control period, 24 (4.95%) were operated emergently and 461 (95.05%) were
operated electively. The decrease in the number of elective operations and the increase in the number of emergency opera-
tions were significant during the pandemic (p <0.001).There was a decrease in the number of emergency inguinal hernia
operations and an increase in the number of emergency ventral (incisional, umbilical) hernia operations during the pandemic
period compared to the control period (p < 0.05).The mortality rates were similar (8.3 vs. 9.8%, p > 0.05) in both periods.
Conclusion Despite the increase in the number of EAAWHS during the COVID-19 pandemic, there was no significant dif-
ference in mortality and morbidity rates. EAAWHS can be performed safely during the pandemic by taken necessary and
adequate precautions.
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Introduction

The World Health Organization (WHO) declared COVID-19
infection a pandemic on March 11, 2020 [1]. On the same
date, the first case of COVID-19 infection was reported in
Turkey, since then restrictions have been implemented in
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the whole country to reduce contact and transmission in line
with the decision taken by the Ministry of Health and the
Scientific Board. From the date of 11 March 2020, elec-
tive surgical operations have been postponed throughout the
country, and only oncological and emergency operations had
been performed.

During the COVID pandemic that redistribution of all
healthcare personnel including surgeons to effectively man-
age the surge in patient numbers required most hospital
to restrict elective surgery and outpatient admissions due
to limited hospital beds and equipment which were being
used at maximum capacity for COVID-19 patients. The
mortality rate of COVID-19 infection reported by WHO
is approximately 3%. The mortality rates increase even
more in the elderly patient population, hypertensive and
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immunosuppressed patients, those undergoing surgery, and
those with cancer [2-4].

Anterior abdominal wall hernia surgery is among the
most frequently performed operations in general surgery
practice. Postponing elective hernia operations has raised
concerns that the number of patients presenting with incar-
ceration and strangulation emergencies might increase. A
pre-pandemic study reported the long-term probability of
requiring emergency hernia repair as 0.2% for male patients
with minimally symptomatic inguinal hernia followed up
non-operatively (watchful waiting) [5]. Moreover, although
Lima et al., in their letter to the editor published in the early
period of the pandemic, reported no increase but a decrease
in the number of elective hernia surgeries and a significant
decrease in the number of emergency consultations for her-
nia with the cessation of elective hernia operations, there are
also publications indicating no change in the hospitalization
rates from the emergency department during the pandemic
[6-8].

High mortality rates have been reported in patients with
perioperative COVID-19 infection [3]. Although East et al.
reported that a manual reduction of hernia under analgesia/
sedation (TAXIS) could be safely performed on selected
patients during the pandemic period, some strangulated
incarcerated hernias should be immediately operated [9].
Studies in the non-pandemic period have reported the mor-
tality rate of EAAWHS between 1.5 and 4.5%, while mor-
bidity rates up to 38.8% have been reported and the most
important predictive factor for mortality has been shown
to be intestinal infarction [10-12]. COVID-19 infection is
expected to increase mortality and morbidity rates during the
pandemic in these patients requiring to be operated urgently
[3]. Management of these patients in terms of COVID-19
infection is of great importance to reduce mortality and mor-
bidity rates.

The aim of this study was to investigate the effects of
COVID-19 infection on EAAWHS by comparing the out-
comes of patients who underwent EAAWHS during the
pandemic with those who underwent the same surgery in
the non-pandemic control period a year ago. Furthermore,
we aimed to share our precautions and experiences during
the pandemic.

Materials and methods

This single-center retrospective study included the period
between 11 March 2020 and 25 January 2021 as the pan-
demic period and between 11 March 2019 and 25 January
2020 as the control period. The study included all patients
who were operated for anterior abdominal wall hernia in the
General Surgery Clinic of the University of Health Sciences
Adana City Training and Research Hospital, which serves
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pandemic patients with 1450 service beds and 300 intensive
care beds. Patients who underwent hernia repair in addition
to the primary operation and those who were operated for
eventration or evisceration were excluded from the study.

The data of only emergency operated patients were ana-
lyzed by reviewing the hospital system. Patients presenting
with symptoms of mechanical intestinal obstruction, incar-
ceration and/or strangulation were urgently operated, while
patients with a history of incarceration in the pandemic
period or severe pain who did not have an indication for
emergency surgery were operated electively. Demographic
data (age, gender), ASA (American Society of Anaesthesiol-
ogists) score, comorbidity status, hernia type, whether resec-
tion was performed, use of mesh, COVID-19 reverse tran-
scription polymerase chain reaction (RT-PCR) test results,
preoperative and postoperative chest computed tomography
scores according to the CO-RADS classification (A Cat-
egorical CT Assessment Scheme for Patients Suspected of
Having COVID-19-Definition and Evaluation), the severity
of postoperative surgical morbidities were graded accord-
ing to the Clavien—-Dindo Classification, length of hospital
stay (service and intensive care unit), and mortality status
of patients were recorded [13, 14]. The results of hospital
readmission, hospitalization, and mortality due to COVID-
19 infection within the first 30 days after discharge were also
evaluated. COVID-19 infection status of the general surgery
physician team was also recorded.

Preoperative and postoperative COVID-19 infection sta-
tus of patients during the pandemic period was evaluated
according to the classification proposed by Cano-Valderrama
et al. [15]. COVID-19 status was classified as follows: nega-
tive (negative reverse transcription polymerase chain reac-
tion (RT-PCR) for SARS-CoV-2), not-suspected (not tested
for SARS-CoV-2 and no clinical symptoms), suspected
(clinical symptoms of COVID without SARS-CoV-2 test or
with negative RT-PCR), and positive (positive RT-PCR for
SARS-CoV-2). Using separate elevators and transfer routes
for suspected or positive patients, they were admitted to the
service and intensive care units reserved for COVID-19
patients and operated in COVID-19 operating rooms.

Based on the evaluation of clinical, laboratory and imag-
ing tests at emergency admission, patients who were eli-
gible for TAXIS procedure were attempted to be treated
with reduction under analgesia and sedation, and those who
achieved reduction were observed in the ward for 24-48 h.
Patients whose symptoms regressed and who tolerated the
oral intake were planned to be discharged by scheduling an
elective operation. Those with a failed or successful reduc-
tion in the emergency department and progressive symptoms
during the ward follow-up were urgently operated.

All patients were followed up postoperatively in a single-
room inpatient service unit, and they were invited for out-
patient follow-up examinations by planning their discharge
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as soon as possible with and without drain. In case that the
healthcare personnel was infected with COVID-19, they
immediately took leave with isolation rules, and then started
working at the hospital again if they were symptom-free fol-
lowing 10 days of quarantine.

Statistical analysis

The statistical analysis was performed using SPSS 25 (SPSS
Inc). Chi-square test was used to compare categorical vari-
ables between groups. The Shapiro—Wilk normality test was
used to determine whether the continuous variables had a
normal distribution. The non-parametric Mann—Whitney U
test was used to compare the continuous variables without
a normal distribution. Student t test was used, if continous
variables have normal distribution. A p value <0.05 was
considered statistically significant.

Research is being reported in line with the STROCCS
criteria [16]. This study was registered in the Chinese Clini-
cal Trial Registry (Code: ChiCTR2100048866).

Results

Of the 87 patients who were operated for anterior abdominal
wall hernia during the COVID-19 pandemic, 41 (47.1%)
were operated urgently and 46 patients (52.9%) were oper-
ated electively. Of the 485 patients who were operated dur-
ing the control period, 24 (4.95%) were operated urgently
and 461 (95.05%) were operated electively. The comparison
of the two groups showed that the decrease in the number of
elective operations and the increase in the number of emer-
gency operations were statistically significant during the
pandemic (p <0.001).

From this point of our article, the outcomes of patients
who underwent EAAWHS during the pandemic and con-
trol period will be given comparatively. Of the patients who
were operated urgently during the pandemic, 26 (63.4%)
were female and 15 (36.6%) were male, with a mean age
of 63.26 +16.20 years. Of the patients who were operated
during the control period, 6 (25%) were female and 18 (75%)
were male, with a mean age of 54.54 +22.54 years. There
was a more than twofold increase in the number of female
patients operated during the pandemic compared to the
control period, while there was a decrease by half in the
number of male patients, which was statistically significant
(p=0.003).

The analysis of the hernia types of the emergency oper-
ated patients revealed that 10 (24.4%) patients were operated
for inguinal hernia, 12 (29.3%) patients for umbilical her-
nia, 18 (43.9%) patients for incisional hernia, and 1 (2.4%)
patient was operated for femoral hernia during the pandemic.
In the control period, 13 (54.2%) patients were operated for

inguinal hernia, 4 (16.7%) patients for umbilical hernia, 5
(20.8%) patients for incisional hernia, and 2 (8.3%) patients
were operated for femoral hernia. The comparison of the
two groups by hernia types showed a statistically significant
difference (p =0.042). There was a proportionate decrease
in the number of inguinal hernias and an increase in the
number of ventral (incisional, umbilical) hernias during the
pandemic.

The most common comorbidities observed in patients
operated during the pandemic and control period were diabe-
tes mellitus and hypertension (19.5 vs. 20.8%, 22 vs. 16.7%,
respectively). The evaluation of the ASA scores regarding
these comorbidities showed that most patients in both groups
had an ASA score of 3, with no difference between the two
groups (p>0.05). The data on the demographic and clini-
cal status of patients operated in the pandemic and control
period are given in Table 1.

Intraabdominal organ resection was performed on 14
(34.1%) patients during the pandemic and on 10 (41.7%)
patients during the control period, with no statistically sig-
nificant difference between the two groups (p > 0.05). The
small intestine was the most frequently resected organ in
both groups. The comparison of the groups by the use of
mesh in emergency hernia surgery revealed that mesh was
used for 23 (56.1%) patients operated during the pandemic
and for 12 (50%) patients operated in the control period,
with no difference between the two groups (p > 0.05).

When complications were graded according to the
Clavien—Dindo classification, the rates of grade 3-5

Table 1 Comparative demographic and clinical characteristics of
patients who underwent emergency anterior abdominal wall hernia
surgery during the pandemic and control period

Pandemic n % Control n % P

Age mean year +SD 63.26+16.20 54.54+£22.54 0.07
Gender
Female 26 (63.4) 6 (25) 0.003
Male 15 (36.6) 18 (75)
Hernia type
Inguinal 10 (24.4) 13 (54.2) 0.042
Umbilical 12 (29.3) 4 (16.7)
Insicional 18 (43.9) 5(20.8)
Femoral 1(2.4) 2(8.3)
Comorbidities
Hypertansion 9 (21.6) 4 (16.7) 0.15
Diabetes mellitus 8(19.2) 5(20.8)
Cardiac 12 (29.3) 4 (16.7)
Malignancy 7 (16.8) 14.1)
Pulmonary 2 (4.8) 14.1)
ASA score
ASA-1 8(19.2) 4 (16.7) 0.45
ASA-2 13 (31.7) 7(29.1)
ASA-3 17 (41.4) 8 (33.3)
ASA-4 3(7.3) 5(20.8)

@ Springer



836

U.Turan, A. B. Dirim

postoperative morbidities were higher in the control period
compared to the pandemic (16.7 vs. 9.8%, p=0.413), with
no statistically significant difference (p > 0.05). The postop-
erative outcomes of patients are given in Table 2.

For patients operated during the pandemic and con-
trol period, the mean length of intensive care stay was
1.73 +£3.18 vs. 1.20+2.16 days and the mean length of hos-
pital stay was 6.68 +7.78 vs. 6.79 +8.15 days. The compari-
son of the two groups by the length of stay revealed that the
length of intensive care stay was longer during the pandemic
but was not statistically significant (p > 0.05).

During the pandemic, 1 (2.4%) patient was preoperatively
suspected of having COVID-19 infection, while 3 (7.3%)
patients were postoperatively suspected of having COVID-
19 infection, and 1 (2.4%) patient had a positive RT-PCR test
result postoperatively. The patient with a positive test result
was operated for incisional hernia without organ resection
and was discharged after being followed up in the pandemic
service. Three (7.3%) of the patients who were operated
during the pandemic were readmitted to the hospital within
the first 30 days post-operation due to suspected COVID-19
infection; however, the RT-PCR test results of these patients
were negative. Of the patients with a negative RT-PCR test
result, 1 presented as an outpatient, while 2 were referred to
our hospital from the intensive care unit of another hospi-
tals. During the study period, 8 individuals (25%) from the
physician team of the General Surgery Clinic had a positive
RT-PCR test result. COVID-19 status of patients who under-
went EAAWHS during the pandemic period is presented in
Table 3. Patients with preoperatively and postoperatively
suspected COVID-19 and a positive RT-PCR test result were
not the same patients.

Death was observed 4 (9.8%) vs 2 (8.3%) in the pan-
demic and control group, with no difference between the
two groups (p>0.05). One of the patients who died dur-
ing the pandemic had severe heart failure and died of car-
diac arrhythmia in the postoperative third hour. The other 3

Table 3 Preoperative and postoperative COVID-19 status of patients
with anterior abdominal wall hernia emergency surgery during the
pandemic

Preoperative n % Postoperative n %

Negative 2(4.8) 14 (34.1)
Not suspected 38 (92.6) 24 (58.5)
Suspected 1(2.4) 3(7.3)
Positive 0 12.4)

patients died of pulmonary complications. The RT-PCR test
results of these 3 patients who died of pulmonary complica-
tions were negative. One of them was operated for an umbili-
cal hernia, underwent small bowel resection for necrosis,
could not be disconnected from the mechanical ventilator
postoperatively, died on postoperative day 16, and the chest
CT was consistent with CO-RADS 4. The other 2 patients
who died, readmitted to another center with pulmonary
symptoms during the one month of follow-up period after
discharge and were transferred to our hospital. Their chest
CT’s were consistent with CO-RADS 3 and 4. Two patients
who died in the control period required small bowel resec-
tion for necrosis, and an ileostomy was created for these
patients due to intraabdominal contamination. 89-year-old
patient developed postoperative neurological symptoms and
was found to have cerebral meningioma on post office work
up, the other patient was 45-year-old and died of intraab-
dominal sepsis. The general characteristics of the patients
who died are presented in Table 4.

Discussion

Although postponing elective hernia operations during the
pandemic has raised concerns that the number of EAAWHS
may increase due to incarceration or strangulation, recent

Table 2 Comparison of

: . Pandemic n % Control n % p
postoperative results during the
pandemic and control period Resection
Yes 14 (34.1) 10 (41.6) 0.43
No 27 (65.8) 14 (58.3)
Mesh
Yes 23 (56) 12 (50) 0.54
No 18 (44) 12 (50)
Clavien—Dindo classification, grade (III-V) 4.(9.75) 4 (16.66) 0.41
Postoperative complication 12 (29.2) 7 (29.16) 0.63
Length of hospital stay, mean day +SD 6.68 +7.78 6.79+8.15 0.72
Length of ICU stay mean day + SD 1.73+3.18 1.20+2.16 0.39
Death status
Yes 4(9.7) 2(8.3) 0.84
No 37 (90.3) 22 (91.7)
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Table 4 Characteristics of patients who underwent emergency anterior abdominal wall hernia surgery during the pandemic and control period

with postoperative mortality

Age Gender ASA  Resection Covid status Comorbidity ~ Complication Surgery type (Hernia Repair)

Pandemic

1 67 F 2 - Suspected Lymphoma Pulmonary Insicional

2 82 F 3 Small bowel  Suspected Cardiac Pulmonary Umbilical

3 55 M 2 - Suspected - - Umbilical

4 78 M 4 - Not suspected ~ Cardiac Cardiac Inguinal
Control

1 89 F 4 Small bowel — Malignancy =~ Wound infection Femoral ileostomy

2 45 M 2 Small bowel - - Intraabdominal sepsis  Inguinal ileostomy

studies have reported a decrease in the number of patients
[21,22]. In our study, 41 patients were operated emergently
during the pandemic, while 24 patients were operated dur-
ing the control period. We believe that the reason for the
increase in the number of our EAAWHS patients during
the pandemic is due to the fact that our hospital is a ter-
tiary referral center serving a population of 4.5 million and
elective hernia surgeries have been restricted during the
pandemic.

The comparison between the pandemic and control period
in this study showed a difference in the rate of operated her-
nia types, with a statistical significance. While there was
a decrease by approximately half in the number of ingui-
nal hernias operated urgently during the pandemic, there
was approximately a twofold increase in the number of
ventral hernias (incisional, umbilical). In a non-pandemic
period study of 1358 patients by Kokotovic et al. analyz-
ing "watchful waiting" in ventral hernias reported the rate
of ventral hernia patients requiring emergency operation
as 4% within 5 years [17]. A similar study by Martin et al.
reported this rate as 8.3% [18]. The rate of emergency repair
has been reported to be 0.2% when male patients with mini-
mally symptomatic inguinal hernia are not operated [5]. As
reported by previous studies, the possibility of requiring
emergency surgery in the "watchful waiting" approach to
ventral hernias is much higher than inguinal hernias. The
increase in the number of urgent ventral hernias in our study
is considered to be due to the restriction of elective opera-
tions. Therefore, we think that the reliability of the "watchful
waiting" approach to ventral hernias should be questioned.

During the pandemic period, non-operative treatment
approaches have been recommended for selected patients
with general surgical emergencies such as acute cholecysti-
tis and acute appendicitis [19, 20]. Non-operative treatment
approaches cannot be used in incarcerated/strangulated her-
nias which leads mechanical obstruction and tissue ischemia.
For this reason, the rate of emergency hernia surgery may
increase in emergent general surgery operations. In short-
term studies with a low number of EAAWHS cases, it was

reported that EAAWHS was decreased during the pandemic
period compared to the control period. [21, 22]. Oscar Cano-
Valderemma et al. reported a decrease in the number of gen-
eral surgery emergency groups but an increased number of
incarcerated hernia cases [15].

Previous studies have reported the mortality rate fol-
lowing EAAWHS in the non-pandemic period between
1.5 and 4.5% [8, 9]. In our study, the mortality rate was
8.3% during the control period, while it was 9.8% during
the pandemic. We think that the reason for the higher mor-
tality rate in our study compared to previous studies is due
to the fact that our hospital is a tertiary referral hospital to
which elderly patients with a higher prevalence of comor-
bidities are referred. In our study supporting this opinion,
the mean age of patients operated during the pandemic was
high (63.26 + 16.20 years) and 75% of these patients had at
least one comorbid disease. The comparison between two
groups by gender showed that there was a more than two-
fold increase in the number of female patients operated dur-
ing the pandemic compared to those operated in the control
period, while there was a decrease by half in the number of
male patients. We could not explain the reason for such a
difference in gender in our study patient population.

When complications were graded according to the Cla-
vien—-Dindo classification, the rates of grade 3-5 postop-
erative complications were higher in the control period
compared to the pandemic, though not statistically sig-
nificant (16.7 vs. 9.8%). Most of the patients undergoing
EAAWHS have advanced age and a high prevalence of
comorbidities [8]. These are the risk factors for mortality
from COVID-19 infection. The mortality of emergency
surgery, on the other hand, is higher in patients with
COVID-19 infection. In their studies of 22 patients with
COVID-19 infection who underwent emergency abdomi-
nal surgery, Rasslan et al. reported the mortality rate as
31.8% [23]. Our study demonstrated that the pandemic
did not increase the mortality and morbidity rates for
EAAWHS in the general surgery clinic. The reason of no
increase in mortality during the pandemic is that we have
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been able to minimize the cross transmission of the virus
from patient to patient and from patient to healthcare staff
depending on the precautions we have taken.

The evaluation of the mean length of intensive care
(1.73+3.18 vs. 1.20+2.16 days) and hospital stay
(6.68+7.78 vs.6.79 + 8.15 days) during the pandemic
and control periods revealed that though not statistically
significant, the length of intensive care stay was longer
during the pandemic period despite our efforts to discharge
patients as early as possible to reduce virus transmission
during the pandemic period. We are of the opinion that
this is due to older age and comorbidities of patients oper-
ated in the pandemic compared to those operated in the
control period.

In addition, the analysis of the 4 patients who died during
the COVID-19 pandemic revealed that 1 of these patients
died of cardiac complications and 3 of them died of pul-
monary complications. The COVID-19 RT-PCR results
of these 3 patients were negative. While 1 (2.4%) of the
patients included in our study had a positive RT-PCR test
result postoperatively, 8 (25%) of the physician team work-
ing in the general surgery clinic had a positive RT-PCR test
result in the same period, and 1 from the physician team was
hospitalized due to his comorbidities. As a similar result of
our study, Gallego et al. reported that 12 (24%) of the gen-
eral surgeons in their study were infected [24]. We thought
that the reason why the surgical team was infected by 25%
despite the strict contact isolation precautions, may be due to
the aggressiveness of the virus and the fact that the surgeons
worked in the COVID-19 service and intensive care units.

During the pandemic period, 3 (7.3%) patients were read-
mitted to the hospital within the first 30 days after discharge
upon the suspicion of COVID-19 infection; however, none
of these patients had a positive RT-PCR test result. One
patient was followed up as an outpatient, while the other
2 patients who were hospitalized for respiratory distress in
the intensive care unit of another centers within 3 weeks
after discharge were referred to us and died. Patients could
also come into contact with virus in their normal lives, and
we interpret the low number of patients presented with the
suspicion of COVID-19 in the early postoperative period as
an indicator of how effective the virus transmission meas-
ures were.

The limitations of this study are its single-center retro-
spective nature and small sample size. However, we are of
the opinion that the demonstration of the reliability of sur-
gery during the COVID-19 pandemic with the protective
measures, showing the increase in the number of EAAWHS
and the proportional change in hernia types are valuable
outcomes. Furthermore, our work is the first study includ-
ing such a long period for EAAWHS during the pandemic
as well as presenting the data of such a large number of
patients.
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Conclusion

In conclusion, our study demonstrated an increase in the
number of emergency anterior abdominal wall hernia sur-
geries and a proportional change in hernia types during
the pandemic but no difference in terms of mortality and
morbidity. While the rate of requiring emergency surgery
for inguinal hernias was reduced by half with the watch-
ful waiting approach and TAXIS procedure during the pan-
demic, there was a twofold increase in the number of ven-
tral hernias. These results should be evaluated with larger
patient series. We are of the opinion that EAAWHS can be
performed safely during the pandemic by taking the neces-
sary precautions.
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