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Abstract

Importance: A little known on early and late outcomes of abdominal surgery in patients with coronavirus disease 2019 (COVID-19).

Objective: To describe early and late complications after abdominal surgery in patients with COVID-19.

Design, setting, and participants: A prospective cohort study is conducted at Astghik Medical Center, Yerevan, Armenia, from February 1 until October 31, 2020. The
study population comprised 259 patients with COVID-19 and 245 patients without COVID-19 matched by operation type, age, sex, and comorbidities, underwent
abdominal surgery. Differences between early (1-30 postoperative days) and late (31-60 postoperative days) complications in both groups were analyzed.

Exposures: Patients with COVID-19 had been diagnosed based on both clinical and laboratory (RT-PCR, reverse transcriptase-polymerase chain reaction assay
in nasopharyngeal swabs) criteria at least 14 days before abdominal surgery. Patients without COVID-19 were not screened at time of surgery, but were free from
any respiratory symptoms and had negative RT-PCR results during preoperative 14 days.

Main outcomes and measures: The primary endpoints were early and late postoperative complications. Secondary endpoints were to determine 60-day surgical
mortality and the impact of comorbidities as additional risk factor of postoperative complications in patients with COVID-19.

Results: A total of 29 patients with COVID-19 developed early or late postoperative complications. Only 4 patients without COVID-19 with early postoperative
complications were identified. The median age of patients with COVID-19 who had early and late postoperative complications were 54.5 (range: 45-64) and 69.5
(range: 65-74), correspondingly. At least one comorbidity was present in 25 (86.2%) of 29 patients with COVID-19 who developed early or late postoperative

complications. A 60-day surgical mortality was 14.3%.

Conclusion and Relevance: COVID-19 is associated with high risk for postoperative complications of abdominal surgery even if surgical procedures are
performed after 14 days of COVID-19 onset. Only patients aged 45 to 74 years developed complications in our study. Presence of at least one comorbidity was
an additional risk factor of postoperative complications. Larger and better designed studies are needed to find out indicators for early detection of postoperative
complications in patients with COVID-19, especially in people older than 45 years and in those with comorbidities.
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Introduction

Coronavirus disease 2019 (COVID-19) caused by the novel severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has complex
pathogenetic mechanisms affecting many organ systems, including
gastrointestinal tract and liver. Reports published on the outcome of surgical
procedures in COVID-19 patients indicate that COVID-19 is a highly
challenging topic in surgery. Even though during the COVID-19 pandemic,
hospitals recommend postponing surgeries, if possible [1], many patients
still need emergent, urgent, or semi-urgent procedures. Studies revealed
high mortality of surgical patients with active and asymptomatic coronavirus
infection varying from 14.3%-38.5% and depending on whether the surgery
performed electively or urgently [2-10]. Poor surgical outcomes defined as
prolonged hospital stay, perioperative complications and high mortality,
were most frequent in general surgery or oncological surgery patients, in
individuals 65 year and older and in those with chronic comorbidities [11].

We conducted a cohort study to investigate early and late complications
after abdominal surgery in patients with COVID-19 in Armenia. Taking into
account prolonged course of coronavirus infection, we selected patients
in their clinical recovery period, i.e. after 14 days of COVID-19 onset and
looked for complications during 60 postsurgical days that is a longer period
than usually used in surgical practice [12].

Methods

We conducted a prospective cohort study to investigate complications
in patients with COVID-19 after abdominal surgery performed at Astghik
Medical Center of Yerevan, Armenia between February 1 and August 31,
2020. A total of 259 patients in clinical recovery period of COVID-19 (>14
days after disease onset) were selected as cases [13]. All of them had been
diagnosed with COVID-19 by clinical and laboratory criteria (RT-PCR assay
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in nasopharyngeal swabs). All of them had moderate forms of COVID-19
with lung affection of various degrees on time of COVID-19 diagnosis
and oxygen saturation > 94% at the time of the surgery. Patients with
mild or severe forms of COVID-19, those admitted within first 14 days of
COVID-19 or being diagnosed based on only one criterion (either clinical,
or laboratory) have been excluded from the study. The 245 controls were
selected and matched for age, sex, comorbidities, and surgery type and
urgency to the cases. No screening RT-PCR was performed at the hospital
before surgery due to limited resources; however, they had documented
outpatient data of negative RT-PCR results within preoperative 14 days
and were screened for absence of any recent (14-day) close contact with
COVID-19 patients. Patients from both groups were taken under dynamic
medical control for 60 days (until October 31, 2020). All patients gave
oral consent to use their medical information for the study. Differences in
postoperative complications between the two groups were analyzed. We
defined early and late postoperative complications as those developing
during 1-30 and 31-60 postoperative days, respectively. The presence
of at least one comorbidity as an additional risk factor for postoperative
complications and 60-day surgical mortality was observed as secondary
endpoints of the study (Table 1).

Results

Thirty-six patients with COVID-19 died in early postoperative period.
The median age of them was 63.5 (range: 52-74). Males and females were

52% and 48%, respectively. All of them had at least one comorbidity. No
patient without COVID-19 died during the study.

Twenty-nine (11.2%) patients with COVID-19 and four (1.6%) patients
without COVID-19 developed postoperative complications. Early and late
postoperative complications in patients with COVID-19 were 21 and 8,
accordingly. All four complications described in patients without COVID-19
were early.

Patients with COVID-19 who developed early postoperative
complications had median age of 54.5 (range: 45-64). Males and females
were 11 and 10, respectively. At least one comorbidity was present in 17
of 21 (80.9%) patients. The spectrum of early complications was paralytic
ileus, small bowel ischemia, pancreatitis, and moderate (5 to 10 times
the upper reference limit) transaminitis. All 21 patients recovered with
therapeutic treatment only.

The median age of the patients with late postoperative complications was
69.5 (range: 65-74). The numbers of male and female patients were equal.
All of them had at least one comorbidity. The spectrum of late complications
consisted of spleen infarction, abdominal abscess, necrotizing pancreatitis,
total intestinal necrosis, and pleural empyema. Three patients required
minimal invasive procedures. Five patients underwent major surgery, one of
them died due to total intestinal necrosis.

The characteristics of early and late postoperative complications and
their outcomes are presented in Table 2.

Table 1. Demographics and characteristics of surgical patients with or without COVID-19.

Patients with

Patients without

CcoviID-19 CcoviD-19

No. of patients 259 245
Sex, No. (%)
Male 121 (46.7) 110 (44.9)
Female 138 (53.3) 135 (55.1)
Age groups, median (range), y, No. (%)
31.5 (19-44) 46 (17.7) 40 (16.3)
54.5 (45-64) 88 (34) 82 (33.5)
69.5 (65-74) 125 (48.3) 123 (50.2)
Presence of =1 comorbidity, No. (%) 98 (37.8) 102 (41.6)
Comorbidity, No (%)

Diabetesa 33(12.7) 30(12.2)
Cardiovascular diseaseb 28 (10.8) 32 (13.1)
COPD 20(7.7) 16 (6.5)
Chronic kidney disease 11(4.2) 8(3.3)
Other 14c (5.4) 17d (6.9)

A. Type 2 diabetes with metabolic syndrome or obesity (BMI>30)
B. Hypertension or ischemic heart disease

C. Autoimmune hepatitis, deep venous thrombosis, hyperthyroidism, or combination of 2 comorbidities

D. Chronic hepatitis C, rheumatoid arthritis, osteoarthritis, or combination of 2 comorbidities

Abbreviation: BMI, body mass index; COPD, chronic obstructive pulmonary disease

Table 2. Characteristics and outcomes of early and late complications in patients with COVID-19 after abdominal surgery.

Postoperative complications

Early (1-30 postoperative days)

Late (31-60 postoperative days)

No. of patients 21 8

Age median, y (range) 54.5 (45-64) 69.5 (65-74)
Sex, No. (%)

Male 11 (52.4) 4 (50)
Female 10 (47.6) (50)
Presence of 21 comorbidity 17 (80.9) 8 (100)

No. of patients (%)

Spectrum of complications
No. of patients

Paralytic ileus, n=13

Pancreatitis, n=2
Transaminitis, n=2

Small bowel ischemia, n=4

Spleen infarction, n=3

Abdominal abscess, n=2

Necrotizing pancreatitis, n=1

Small bowel ischemia with total necrosis, n=1
Pleural empyema, n=1

Outcomes, No. (%)

Recovery with therapeutic treatment, n=21 (100)

Minimal invasive procedure with recoverya, n=3
(37.5)

Major surgery with recovery, n=4 (50)

Major surgery with lethal outcome, n=1 (12.5)

2Computed tomography or ultrasound-guided drainage
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In patients without COVID-19 we observed only early postoperative
complications. All of them were 65 years or older (median age 69.5 within
65-74 range) with one or more comorbidities. Three of them were male, one
patient was female. We revealed paralytic ileus in two patients, surgical
wound infection in one patient, and moderate transaminitis in one patient.
All of them recovered with therapeutic treatment.

During study 37 patients with COVID-19 died, thus 60-day surgical
mortality was 14.3%.

Discussion

In our study significant association between COVID-19 and
postoperative complications, as well as, high surgical mortality was found.
Even having the operative procedures performed after 14 days of the
disease onset, COVID-19 is responsible for high incidence of postoperative
complications (11.2% vs. 1.6% in patients without COVID-19). Early
postoperative complications were more prevalent than late ones (72.4%
vs. 27.6%) in patients with COVID-19, however late complications tended
to be more severe. People aged 65 and older developed mostly late
complications. These patients had nonspecific symptoms for a long time,
such as low-grade fever or short spikes of high-grade fever, malaise,
diffuse abdominal pains; however, they considered the symptoms as
manifestations of the post coronavirus syndrome and sought medical help
late. Many possible explanations starting from decreased immunity, more
prolonged consequences of COVID-19 in older adults and finishing with
socioeconomic factors and low literacy can be supposed [14].

The presence of at least one comorbidity was noticed as an additional
risk factor for developing postoperative complications. Twenty-five (86.2%)
patients with COVID-19 from those who develop early or late postoperative
complications had at least one comorbidity, more commonly, severe
hypertension, poorly controlled type 2 diabetes (fasting blood glucose>130
mg/dL (7.2mmol/L) within preoperative 3 months) with metabolic syndrome
or obesity (BMI>30), prolonged ischemic heart disease (more than 5 years),
and hypertension managing with two or more medications.

The pathogenetic mechanisms described in COVID-19 such as binding
angiotensin-converting enzyme (ACE2) present in many cell types and
tissues, including digestive system, as well as, promoting hypercoagulable
states mostly illicit the spectrum of postoperative complications that
we diagnosed during our study, such as small bowel ischemia with or
without necrosis, spleen infarction, transaminitis, pancreatitis with or
without necrosis. In many patients with COVID-19 who died or developed
postoperative complications we detected the preoperative laboratory
abnormalities indicating the involvement of gastrointestinal system, such
as elevated levels of transaminases, hypoproteinemia, prothrombin time
prolongation, along with high levels of fibrinogen in blood and lymphopenia.
However, further investigation of these data was not performed as we could
not match them with patients without COVID-19 due to limited resources.

Cases of COVID-19 usually present in the older adults and in those with
an underlying disease, remarkably, hypertension, cardiovascular disease,
respiratory system disease, diabetes, obesity, chronic kidney disease,
and immunocompromised states [15]. Our patients with COVID-19 who
developed poor surgical outcomes (death or postoperative complications)
had median age of 59.5 year (range: 45-74); most of them (93.4%) had one
or more comorbidities. Therefore, increasing age and presence of at least
one comorbidity are additional risk factors for postoperative poor outcomes;
nevertheless, strict matching without potential confounders is required.

Based on literature data patients with COVID-19 who underwent
surgical procedures develop serious perioperative complications such as
thromboembolic disease, pulmonary complications, thrombocytopenia,
secondary bacterial infections, cardiac and renal failure [16]. High mortality
of surgical patients with active and asymptomatic coronavirus infection
varying from 14.3%-38.5% is documented. In our study 60-day surgical
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mortality in patients with COVID-19 was 14.3%. Despite being unacceptably
high, it is still one of the lowest described in the literature that can be
judged as a positive result for the country with limited resources [17]. The
reasons of death in 36 patients who died in early postoperative period were
not included as early postoperative complications because of inability to
perform postmortem analysis in patients with COVID-19 in Armenia and
exclude comorbidities as confounders [18,19].

More frequent postoperative follow-up checks of surgical patients with
COVID-19 were recommended by authors without precision of duration.
Taking into account the data derived from our study [20], we recommend
postsurgical follow-up at least for 60 days, especially in older adults and in
patients with comorbidities. Any nonspecific symptom treated as a sign for a
postoperative complication can decrease the chance of lethal outcome as it
was in our patient with total intestinal necrosis who died vs them with small
bowel ischemia diagnosed and treated earlier [21,22].

Conclusion

COVID-19 is an independent risk factor for both early and late
postoperative complications after abdominal surgery and high surgical
mortality. Patients aged 45 to 74 years and those with one or more
comorbidities have higher risk of postoperative complications. Better
designed studies are required to detect all risk factors, especially
manageable ones, thus to find out preventive strategies for poor surgical
outcomes.

Limitations

Several limitations to the study include limited resources and inability to
match patients based on laboratory abnormalities; absence of postmortem
analysis; small study size with noncomparable outcomes and inability to
eliminate confounders, such as age, sex, and comorbidities. Nonetheless,
our study described the risk of early and late complications after abdominal
surgery in patients with COVID-19 along with the impact of increasing age
and comorbidities in both with or without COVID-19 groups. These findings
warrant further studies with larger sample size and more parameters of
matching, including but not limited to laboratory abnormalities that are
characteristic for coronavirus infection.
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