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ORIGINAL ARTICLE

Impact of the coronavirus disease 2019 pandemic
on the management of acute peptic ulcer perforation:
to be reconsidered(?)

Lubomir Tulinsky? @, llker Sengul3* @, Peter |hnat'? ®, Marcel Mittak? ®,
Daniel Toman®? @, Anton Pelikan2* @, Lubomir Martinek'? ®, Demet Sengul¢*

SUMMARY

OBJECTIVE: Peptic ulcer perforation presents the most serious complication of ulcer disease with mortality that varies significantly depending on
the age and conditions. The coronavirus disease 2019 pandemic was effective worldwide in 2020 and continues to date. The aim of this study was to
investigate the initial clinical parameters and short-term outcomes of patients with acute peptic ulcer perforation before and during the coronavirus
disease 2019 pandemic.

METHODS: A retrospective cohort study was conducted in the Department of Surgery, University Hospital Ostrava, Czech Republic. The patients
undergoing surgical modality of a simple suture of peptic ulcer perforation with/without omentoplasty in the post-coronavirus disease 2019 (January
1,2020to December 31,2021) and the pre-coronavirus disease 2019 (January 1, 2018 to December 31, 2019) had been incorporated in this study.
RESULTS: This study included a total of 46 cases (26 in the pre-coronavirus disease 2019, 20 in the post-coronavirus disease 2019). The age, body mass
index, Boey score, duration of symptoms, surgery time, and length of hospital stay were comparable in both study subgroups. During the coronavirus
disease 2019 pandemic, patients were admitted with a statistically significantly lower degree of perioperative risk according to the American Society
of Anesthesiologists classification (p=0.013). Notably, 30-day postoperative morbidity was significantly higher in pre-coronavirus disease 2019 (73.1
vs. 55.0%, p=0.038). The mortality rate in the laparoscopic group was 13.6%, in the laparotomy group 41.4%, and the mortality rate was higher in
pre-coronavirus disease 2019 than in post-coronavirus disease 2019 (34.6 vs. 20.0%, p=0.166).

CONCLUSION: In fact, the coronavirus disease 2019 pandemic had not significantly influenced therapeutic management and short-term outcomes
of patients undergoing acute surgical repair of peptic ulcer perforation.
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INTRODUCTION

determine the degree of risk of a patient with PU perforation.

Peptic ulcer (PU) disease is the most common disease of the
upper gastrointestinal tract with a worldwide incidence of about
90 cases per 100,000 inhabitants per year. The most serious
and life-threatening complication of PU disease is perforation,
the worldwide average incidence of which is approximately 9
cases per 100,000 inhabitants'. The mortality of PU perfo-
ration is generally around 10-40%%>* but varies significantly
depending on the patient’s age and condition prior to and at the
moment of admission to the hospital. For the patient with PU

perforation, some specific classification systems can be used to

Currently, the simple and accurate Boey score is used mainly
for this purpose®. The standard treatment option for patients
with PU perforation is a surgical suture of perforation, which
can be performed by laparotomy or using minimally invasive
surgical techniques.

The coronavirus disease 2019 (COVID-19) pandemic
affected the whole world in 2020 and continues to date. In
total, more than half a billion people have been proven to
be infected. Although the number of reported deaths from
COVID-19 reached 5.94 million worldwide at the end of
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Peptic ulcer perforation in the coronavirus disease 2019 pandemic

2021, it is estimated that up to 18.2 million people worldwide
have died from the disease to this date (95%CI 17.1-19, 6)°.
The Czech Republic, similar to Brazil, had one of the high-
est incidences of disease and subsequent mortality per million
inhabitants in the world®.

In addition to wearing masks, the basic mechanism of the
fight against COVID-19 was the isolation of the population.
Due to the isolation of the population and the overload of the
health system, patients with PU disease temporarily lost the
possibility of these regular checks and examinations that could
have resulted in a deterioration of their health status, stress,
and an augmentation in the risk of subsequent complications,
including acute PU perforation. Recently, some studies have
suggested a change in the spectrum of patients and treatment
modality for acute conditions during the pandemic period. These
studies reported an attenuated number of patients with acute
problems, but an increase in their more severe conditions’”.

The aim of this study was to investigate the initial clinical
parameters and the short-term outcomes of patients under-
going acute surgical repair of PU perforation pre- and post-
COVID-19. We ask ourselves whether the COVID-19 pan-
demic affected the availability of acute care for patients with
PU perforation and, therefore, worsened their condition before
admission and subsequently increased the risk of postoperative

complications and mortality.

METHODS

A retrospective cohort study with a total of 46 cases had been
conducted in the Department of Surgery, University Hospital
Ostrava, Ostrava, Czech Republic. To this end, the cases under-
going surgical repair, the simple suture of PU perforation, with
or without omentoplasty in the post-COVID-19 (January 1,
2020 to December 31, 2021) and the pre-COVID-19 (January
1,2018 to December 31, 2019) had been incorporated in this
study. All the cases had undergone simple acute surgical clo-
sure of PU perforation with or without omentoplasty by con-
ventional or laparoscopic approach. In addition, the cases with
different or other associated procedures and with incomplete
data in the hospital document database had been excluded
from the present study design.

Demographic and clinical data from all the studied cases,
such as the age, sex, body mass index (BMI), American Society
of Anesthesiologists (ASA) classification, duration of symptoms
of PU perforation, surgical modality, surgery time, length of
hospital stay, and 30-day postoperative morbidity were extracted
from hospital medical records. The preoperative clinical con-
dition of all the cases had been assessed according to the Boey
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score (Table 1). The duration of perforation was determined
as the time interval between the onset of severe acute abdom-
inal pain and arrival time at the hospital. Systolic blood pres-
sure <100 mmHg was considered a preoperative shock and the
health conditions of systemic heart, lung, liver, or kidney dis-
ease, cancer, and diabetes were considered concomitant severe
medical illnesses'. The postoperative complications were clas-
sified according to the Clavien-Dindo classification''.

The obtained data were analyzed using descriptive statistics
(mean, standard deviation, median, range, relative frequency).
The Student’s t-test or the Mann-Whitney U test was used for
quantitative variables while the y? test was used for the cate-
gorical variables. A level of significance of 0=0.05 and p<0.05
were considered statistically significant.

RESULTS

The study included a total of 46 cases after the surgical suturation
of the PU perforation. In the pre-COVID-19 (which was con-
sidered the reference period), 26 cases had been included while
20 were in the post-COVID-19. The basic demographic and
clinical characteristics of all the studied patients are presented
in Table 2. No statistically significant differences between the
pre- and post-COVID-19 in age (p=0.164), BMI (p=0.288),
or surgical modality (p=0.249) were recognized.

Regarding the Boey score and ASA classification, patients
in post-COVID-19 had better general health status at the
moment of hospital admission. Herein, 50.0% of the cases
in post-COVID-19 had a Boey score of 0 and no one had a
Boey score of 3. In contrast, 15.4% of the cases in the pre-
COVID-19 had a Boey score of 3, and solely 26.9% had a Boey
score of 0. Notably, the differences in Boey scores between the
study subgroups were not statistically significant (p=0.207).
Similarly, 35.0% of the cases of post-COVID-19 were preop-
eratively classified as ASA I-1I and only 15.0% as ASA IV-V.
In contrast, only 19.2% of patients in pre-COVID-19 were
classified as ASA I-1I and 50.0% as ASA IV-V. The differences
in ASA classification between the study subgroups were statis-
tically significant (p=0.013). The average duration of symp-
toms of perforation was 24.1421.8 h in 43.5% of the cases
with perforation lasting longer than 24 h and the differences

Table 1. The Boey score.

1 point Duration of perforation >24 h
1 point Preoperative shock
1 point Concomitant severe medical illness
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in the duration of perforation between study subgroups were
not significant (p=0.365, p=0.188).

The intra- and postoperative outcomes are presented in
Table 3. The average operation time was 53.0£17.7 min, and
the difference between the subgroups was not statistically sig-
nificant (p=0.291). The mean postoperative hospital stay was
13.018.6 days (13.6£8.9 days, post-COVID-19 and 12.6+8.6
days, pre-COVID-19 with a range of 3-35 days), which did
not reveal any significance (p=0.720). In addition, the 30-day

Table 2. The demographics and clinical data of the studied cases.

postoperative morbidity rate was 65.2%, whereas 55.0% in
post-COVID-19 and 73.1% in pre-COVID-19 had possessed
postoperative complications with a statistical significance in the
postoperative morbidity rate (p=0.038). The severity of post-
operative complications between the subgroups was not signif-
icant considering the Clavien-Dindo classification (p<0.0112).
Besides, 30-day postoperative mortality was 28.3%, which
was higher in patients in pre-COVID-19 compared to post-
COVID-19, without significance (34.6 vs. 20.0%, p=0.166).

Post-COVID-19 Pre-COVID-19
n=20 n=26

Age, years, meanSD 58.8+17.7 65.8+14.7 0.164 62.7+16.3
Gender, n (%) 1.000

Female 7(35.0%) 10 (38.5%) 17 (37.0%)

Male 13 (65.0%) 16 (61.5%) 29 (63.0%)

BMI (kg/m?), mean£SD 22.6+4.4 24.245.2 0.288 23.5+4.9
ASA, n (%) 0.013

-1l 7(35.0%) 5(19.2%) 12 (26.1%)

Il 10 (50.0%) 8(30.8%) 18 (34.8%)

V-V 3(15.0%) 13(50.0%) 16 (39.1%)
Boey score, n (%) 0.207

0 10 (50.0%) 7(26.9%) 17 (37.0%)

1 4 (20.0%) 6(23.1%) 10(21.7%)

2 6 (30.0%) 9 (34.6%) 15 (32.6%)

3 0 (0.0%) 4(15.4%) 4(8.7%)
Duration of symptoms, h, mean£SD 20.7423.1 26.7120.9 0.365 2414218
Duration of perforation >24 h, n (%) 6 (30.0%) 14 (53.8%) 0.188 20 (43.5)
Surgery approach, n (%) 0.249

Laparoscopy 12 (60.0%) 10 (38.5%) 22 (47.8%)

Laparotomy 8 (40.0%) 16 (61.5%) 24 (52.2%)

Table 3. The intraoperative and postoperative outcomes of study patients.

Post-COVID-19

n=20

Pre-COVID-19
n=26

Surgery time (min, meanSD) 49.6+17.1 55.4+£18.0 0.291 53.0£17.7
Length of hospital stay (day, meanSD) 13.648.9 12.618.6 0.720 13.048.6
30-Day postoperative morbidity, n (%) 11 (55.0%) 19 (73.1%) 0.038 30 (65.2%)
Clavien-Dindo classification, n (%) 0.112
Grade O 9 (45.0%) 7(26.9%) 16 (39.1%)
Grades |-l 4(20.0%) 5(19.2%) 9(19.6%)
Grades -1V 3(15.0%) 5(19.2%) 8(17.4%)
Grade V (postoperative mortality) 4(20.0%) 9 (34.6%) 0.166 13(28.3%)
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DISCUSSION

Patients with COVID-19 overwhelmed hospitals, which had
to attenuate care for the remaining patients. This might have
worsened the care of chronic patients and augmented the risk
of hidden problems turning into acute and life-threatening
conditions. A good example of the effect of delayed care on
chronic patients is reported by Mun et al.’s'* study in 2021.
The authors expressed a set of 1,453 cases with chronic pain
due to the postponement or cancellation of all regular checkups
and the restriction of access to prescription opioids during the
COVID-19 period, where approximately 25-30% of individ-
uals reported exacerbation of their chronic pain. Similar con-
clusions were also described by Pagé et al.’*, Chatkoff et al."4,
and Lang-Illievich et al.™.

The deterioration in care for patients without COVID-19
can be found in all medicines. Some authors'®'” described an
increase in the numerical value of seizures and a worsening
of sleep quality in cases with epilepsy during the COVID-19
period. Rabbone et al.'® reported that the COVID-19 pandemic
could have altered diabetes presentation, whereas Brown et al."”
showed disrupted medical care, exercise, and social activities
that led to worsening of motor and nonmotor symptoms in
about half of the cases.

The neglect of care for patients without COVID-19 was

also reflected in surgery. Serban et al.?

investigated the effects
of the COVID-19 pandemic on the clinical presentation and
therapeutic management of acute surgical abdomen. They found
that the number of patients with therapeutically neglected or
undiagnosed colorectal cancer who developed urgent com-
plications such as tumor obstruction or perforation increased
during the pandemic period*?2. The change in the frequency
of the most frequent acute surgical diagnoses was investigated
by Cano-Valderrama et al.?®, who reported that a significant
reduction was observed in the number of acute surgery pro-
cedures performed and the delay in the arrival of patients in
the hospital during the pandemics**?. Higher morbidity was
observed in patients undergoing acute surgery during the
pandemic period, although mortality did not change. Herein,
our study noted a slight decrease in the incidence of acute PU
petforation during the pandemic period but did not observe
a delay in the arrival of patients to the hospital or a worsening
of their clinical condition at the time of admission.

To the best of our knowledge, no study has reported the
effects of health restrictions during the COVID-19 pandemic
on the treatment of acute PU perforation in the English-
language literature. Preliminary outcomes of this study exhib-
ited that during the COVID-19 pandemic there was no
expected increase in PUP cases; in contrast, a slight decrease
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might be due to the patients’ fear of visiting the hospital during
the pandemic. Herein, an important question is whether the
change in the demographic curve of the population is behind
the decline. As is known, mainly older and already ill people
died from COVID-19; hence, the population most at risk of
complications from ulcer disease was significantly attenuated
by the pandemic. Therefore, fewer patients at risk for PU dis-
ease complications may have led to a lower incidence of PU
perforation in the era of COVID-19.

The alterations in the demographic curve can also explain
some of the outcomes of the present study. In post-COVID-19,
younger patients and patients with a lower average BMI (than
those pre-COVID-19) came to the hospital. However, this
change was not statistically significant, and, therefore, we can-
not take it as the result of an alteration in the distribution of
the studied population. In contrast, post-COVID-19, patients
came to the hospital with a statistically significantly lower
degree of risk according to the ASA classification, indicating
the selection of a relatively healthier population compared
with pre-COVID-19. The higher number of cases with a low
degree of risk according to the Boey score in post-COVID-19
can be explained similarly.

The better clinical condition of the patients post-
COVID-19 was also reflected in their postoperative out-
comes. We recorded a statistically significantly lower overall
patient 30-day postoperative morbidity in post-COVID-19,
and the cases in post-COVID-19 had significantly more
often an uncomplicated postoperative course or a lower
grade complication according to the Clavien-Dindo classi-
fication. Contrary to the expectation that the mortality of
patients with PU perforation would increase during the pan-
demic period, we recorded a substantial decrease. Mortality
in patients in post-COVID-19 was lower, which might be
explained by the better clinical condition and the younger
age of patients at admission to the hospital.

Limitations

The main limitations of the study are the size of the data set,
in which a trend is clearly visible but without statistical signif-
icance, and the retrospective study design.

CONCLUSION

The therapeutic management of patients with PU perfora-
tion has not been significantly influenced by the COVID-19
pandemic. In contrast, we have recorded a better clinical con-
dition of patients before admission to the hospital and lower
postoperative morbidity/mortality after the surgical repair of
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PU perforation. It might be explained by the alteration in the
demographic distribution of the study population as a result
of the COVID-19 pandemic. Finally, we postulate that it is
critical for physicians and health providers to stay informed of
the growing spectrum and clinical presentation of PU issues in
this pandemic to ensure appropriate clinical care and the rel-
evant treatment modalities to minimize both disease-induced

injury and disease transmission.
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