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Abstract

The coronavirus disease 2019 (COVID-19) pandemic has had a considerable
impact on the work of physicians and surgeons. The connection between the
patient and the surgeon cannot be replaced by telemedicine. For example, the
surgical staff faces more serious difficulties compared to non-surgical specialists
during the COVID-19 pandemic. The primary concerns include the safest
solutions for protecting healthcare staff and patients and the ability to provide
adequate surgical care. Additionally, the adverse effects of any surgery delays and
the financial consequences complicate the picture. Therefore, patients' admission
during the COVID-19 pandemic should be taken into consideration, as well as
preoperative measures. The COVID-19 situation brings particular risk to patients
during surgery, where preoperative morbidity and mortality rise in either
asymptomatic or symptomatic COVID-19 patients. This review discusses the
recent factors associated with surgical complications, mortality rates, outcomes,
and experience in COVID-19 surgical patients.

Key Words: COVID-19; SARS-CoV-2; Surgery; Surgery complications; Mortality rate;
Acute respiratory distress syndrome; Thrombosis
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Core Tip: The clinical outcomes of coronavirus disease 2019 (COVID-19) patients
undergoing urgent or emergent surgeries have shown that the estimated duration of
hospitalization is 10.55 d, with 15% admission in the intensive care unit and up to 15%
in the postoperative period. Several complications are described in patients with
COVID-19 who underwent surgical procedures, including acute respiratory distress
syndrome and other pulmonary complications (e.g., pneumonia, shortness of breath,
dyspnea, fever, cough). These complications lead to respiratory and cardiovascular
system failure (i.e. heart attack, arrhythmia, and infarction), secondary infection,
fatigue or myalgia, severe lymphopenia, sepsis/shock, acute kidney injury, efc.
Pulmonary complications are considered the primary cause for the low survival rate
and prolonged immobility in surgical COVID-19 patients. Lung involvement is also
associated with high postoperative mortality, contributing to a 30-d mortality rate of
38%. Furthermore, cancer patients are more likely to contract COVID-19 than non-
cancer patients. Therefore, they are more vulnerable to complications and have a
higher mortality rate postoperatively. Thus, the impact of the COVID-19 pandemic on
surgical patients in terms of delays or complications is noteworthy, and is expected to
continue after the end of the pandemic.

Citation: Gulinac M, Novakov IP, Antovic S, Velikova T. Surgical complications in COVID-19
patients in the setting of moderate to severe disease. World J Gastrointest Surg 2021; 13(8):
788-795

URL: https://www.wjgnet.com/1948-9366/full/v13/i8/788.htm

DOI: https://dx.doi.org/10.4240/wjgs.v13.i8.788

INTRODUCTION

The coronavirus disease 2019 (COVID-19) pandemic has had a considerable impact on
the work of physicians and surgeons. The treatment for patients with surgical illness
involves a special and personal connection between the patient and the surgeon. This
connection cannot be replaced by telemedicine. For example, the surgical staff faces
more serious difficulties compared to non-surgical specialists during the COVID-19
pandemic. The primary concerns include implementing the safest solutions for
protecting healthcare staff and patients, and providing adequate surgical care.
Additionally, the adverse effects of any surgery delays on people with surgical illness
and the financial consequences complicate the picture. In addition, the economic
effects of the pandemic on the patient care system, surgical staff management
shortage, educational, scientific, professional growth ramifications, and the emotional
tribute increase the impact of these issues[1].

Another big obstacle is the need to cease non-urgent and non-emergency surgical
activities. As personal protective equipment availability improves and the research
develops, resuming and extending surgical procedures have become essential.
Unfortunately, many surgical patients have limited access to surgical care due to
probable COVID-19 infections or lack of "COVID-free" facilities in the hospitals or
physicians' offices[2]. As a result, non-urgent and non-emergency services have been
deferred, and a considerable backlog of surgery patients has accumulated.
Furthermore, the impact of the COVID-19 pandemic on patients with cancer or chronic
illnesses and those anticipating organ donation has yet to be revealed. Therefore, it is
necessary to create an algorithm for expanding surgical facilities in a practical and
working manner([1].

PREADMISSION AND ADMISSION CONSIDERATIONS DURING THE
COVID-19 PANDEMIC

The novel coronavirus outbreak has affected surgery all over the world. Elective
operations are postponed from this point of view, and surgeons are called upon to
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perform only emergency and urgent (i.e. cancer) surgery[3-5]. Therefore, there is a
need for preadmission and admission considerations for the patients indicated for
such types of surgery. The main target is to categorize patients into two groups (based
on the possibility of having COVID-19): Non-infected and infected. Infected people
should be further divided into asymptomatic or symptomatic[6]. Other authors have
proposed the classification of potentially severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) infected people for surgery into three categories (i.e. non-
infected people, asymptomatic carriers, and symptomatic patients).

In addition, preadmission history involving the general health status of the patient,
active or signs of recent respiratory or gastrointestinal disorders, the history of recent
visits to endemic regions in the last 14 d, or history of contact with a person at risk for
COVID-19 should be carefully assessed[3]. The presence of signs and symptoms (i.e.
anosmia, loss of taste, cough, headache, nausea, vomiting, fever) should also be
evaluated. Symptomatic or suspected infected patients need to be classified carefully
to confirm the diagnosis of COVID-19. Detection of viral RNA using real-time reverse
transcriptase-polymerase chain reaction (PCR) of the clinical diagnosis is used[7]. In
addition, an antigen test for SARS-CoV-2 for asymptomatic patients and a screening
test to detect or exclude COVID-19 should be done[8]. In cases where PCR and antigen
testing is not available, all patients elected for admission due to emergency and urgent
surgery should be considered infected and approached similarly to confirmed
patients.

Many hospitals monitor all patients in the preoperative stage. The internal database
of the University of North Carolina indicates that the positive test rate for pre-
operational COVID-19 is about 0.86% (61 of 7100)[3].

Since the rates of pre-operational positive test results differ by area based on the
prevalence of COVID-19 in the population, asymptomatic SARS-CoV-2 patients must
be detected, and surgery must be postponed. Thus, this approach benefits the
healthcare providers and patients by eliminating excessive exposure to SARS-CoV-2

[3].

PERIOPERATIVE MEASURES IN COVID-19 PATIENTS

Firstly, stable and functional operational personnel are essential to provide surgical
services. Both healthcare workers must also be adequately protected. At the onset of
the pandemic, many healthcare services faced problems due to the lack of proper
personal protective equipment. The capacity to defend the medical staff increased with
the supply and availability of personal protective equipment. Universal pandemic
preparations are in everybody's best interest[9,10]. Protection involves keeping
physical distance, wearing a well-fitting mask over the nose and mouth, strict
washing, and disinfection of the hands.

Additionally, beneficial practices include face and eye protection in all patient
interactions and frequent surface disinfection[9]. These steps limit the propagation of
COVID-19 from those that are sick and reduce the risk of obtaining COVID-19 from
infected individuals.

In the operating room, the universal use of smoke evacuators is necessary to absorb
any droplets produced by electrocautery. This approach decreases the risk of
personnel exposure to aerosols[10]. In addition, special measures should be taken for
all procedures affecting airways and the gastrointestinal tract. In general, well-
established and accepted uniform pandemic measures must be followed[1].

Both healthcare providers in the COVID-19 pandemic must follow the uniform key
perioperative acts, including the use of personal protective equipment, to monitor the
spread of disease and prevent unintended complications. Patients must be treated as
COVID-19-infected in lifesaving operations before verification. Elective treatment
should be omitted. Only lifesaving and oncological surgery, whose delay is related to
bad or fatal outcomes, should be considered. Laparoscopy is also a legitimate
alternative to cope with pneumoperitoneum, cardiopulmonary physiology, and gas
deflation for additional security[3].

PERIOPERATIVE MORTALITY RATE DUE TO UNEXPECTED COVID-19

There are limited data reporting the mortality rate due to unexpected COVID-19 in
preoperative patients. However, according to a recently published study by Nahshon
et al[11], the postoperative mortality rate of patients with COVID-19 during the periop-
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erative period was 27.5%, caused essentially by severe pulmonic complications.

COVID-19 itself carries particular risks in surgical patients. The risk of perioperative
morbidity and mortality is raised in both asymptomatic or symptomatic COVID-19
patients. Doglietto et al[12] observed that the 30-d mortality rate for COVID-19 patients
undergoing surgery (n = 41) was slightly higher compared with non-COVID-19
patients (n = 82), according to an Italian case-control study (19.51% vs 2.44%; odds
ratio [OR]: 9.5; 95% confidence interval [CI]: 1.8-96.5). There were also slightly higher
risks for perioperative pulmonary complications (OR: 35.6; 95%CI: 9.3-205.6), such as
the chances of thrombotic complications (OR: 13.2; 95%CI: 1.5-00)[12].

On the other hand, Lei et al[13] reported 20% postoperative deaths and 100%
postoperative pneumonia among 34 asymptomatic COVID-19 patients who
underwent various surgeries. The average age of the described 34 cases was 55 years,
58.8% of whom were women. All patients developed COVID-19 pneumonia shortly
after surgery, shock, arrhythmia, and acute cardiac injury. All patients had more than
one accompanying medical condition, with the most common being cardiovascular
disease, malignancy, and hypertension. The average duration from the first symptom
to death was 9 d. According to the authors, the patients developed the first symptoms
of COVID-19 infection very early (in general, 2-6 d) after surgery. Twenty percent of
patients died due to COVID-19-related complications. Thus, the mortality rate was
reportedly much higher than the reported overall mortality rate of 2-3% in patients
without COVID-19, including patients without COVID-19 infection accepted in the
intensive care unit due to other severe medical conditions[13].

In their systematic review and meta-analysis, Abate et al[14] showed a high
mortality rate of 20% postoperatively among COVID-19 patients and a postoperative
intensive care unit admission rate of 15%. In another meta-analysis by Wang et al[15]
involving 269 patients from 47 studies, the average age of surgery COVID-19 patients
was 50.91 years, with 49% being women. The analysis showed that 28 of the 269
operative patients died perioperatively or because of COVID-19 complications. Thus,
the estimated overall mortality rate was 6%. Additionally, most of the patients rapidly
developed respiratory failure/acute respiratory distress syndrome (ARDS). These
results are consistent with other authors' findings[16,17].

Nevertheless, the outcomes of patients with unexpected coronavirus infection
undergoing surgery vary broadly. Studies have shown that in-hospital mortality in
patients with COVID-19 is very high, reaching 52% of hospitalized patients.

FACTORS ASSOCIATED WITH SURGICAL COMPLICATIONS AND
MORTALITY RATE

In their meta-analysis, Wang et al[15] revealed the most common surgical complic-
ations in COVID-19 patients before, during, and after surgery. Postoperative and
COVID-19 complications included one or more signs of respiratory failure, ARDS,
shortness of breath, dyspnoea, fever, fatigue, weakness or myalgia, cardiopulmonary
failure, acute kidney damage, and extreme lymphopenia. These symptoms were
associated with significantly higher mortality (r = 0.891, P < 0.001). On the other hand,
symptoms such as fever, cough, fatigue, or myalgia demonstrated a lighter impact on
the mortality rate (r = 0.675, P = 0.023).

Twenty studies have documented infections in medical professionals and
technicians. However, personnel who utilized biosafety level-3 protection was not
contaminated. Nevertheless, the authors concluded that COVID-19 patients might
have high postoperative mortality, especially those with severe respiratory complic-
ations. Therefore, medical personnel directly exposed to infectious patients should
take high-level personal protection equipment[15].

In their study, Doglietto et al[12], using different models (cumulative link model and
classification tree), demonstrated the risk factors for presurgical complications and
death. In total, 33 (80.5%) of 41 patients were tested positive for COVID-19
preoperative, and 8 (19.5%) obtained positive results within 5 d after the surgery. The
30-d mortality of those with COVID-19 was slightly higher among the 123 patients in
the combined cohorts (women, at average age 76.6 (14.4) years) compared to control
patients without COVID-19 (OR: 9.5; 95%CI: 1.77-96.53). Age was considered a
significant factor for developing complications. Each additional year contributed to a
1.04 higher OR for complications. The adjusted analysis demonstrated that 30-d
mortality was associated with male sex (OR, 1.75; P < 0,0001), 70 years or older
compared to younger patients (OR, 2.30; P < 0.0001), American Society of Anesthesi-
ologists grades 3-5 vs grades 1-2 (OR, 2.35; P < 0.0001), malignant vs benign or
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obstetric diagnosis (OR, 1.55; P = 0.046), emergency vs elective surgery (OR, 1.67; P =
0.026), and major vs minor surgery (OR, 1.52; P = 0.047)[18], as well as pre-existing co-
morbidities (cardiac and pulmonary, hypertension, diabetes). As discussed above,
pulmonary and thrombotic complications were considered a significant attributing
factor to high mortality. Therefore, surgery and major surgical procedures during the
COVID-19, especially for men age 70 years and older, should be more limited in
standard practice[18].

Surgery-related death and complications in COVID-19 patients were higher than in
non-infected patients. Moreover, these results indicate that operations in patients with
COVID-19 should be delayed whenever possible since COVID-19 is the primary factor
for complications occurrence[12]. Indeed, the world guidelines have introduced the
principle of limiting surgery to only severe and urgent (i.e. cancer).

SURGICAL COMPLICATIONS AND OUTCOMES IN COVID-19 PATIENTS

According to the modest data available in the literature, the most common surgical
complications in patients with COVID-19 infection are as follows: ARDS (with a
prevalence of about 71.5%)[19], other pulmonary complications leading to respiratory
failure (such as pneumonia, shortness of breath, dyspnea, fever, severe cough) in
27.3%[20], cardiovascular complications (i.e. cardiac arrest, arrhythmia, and infarction),
secondary infection, fatigue or myalgia, severe lymphopenia, sepsis/shock, and acute
kidney injury[17,21,22].

As stated above, the detailed meta-analysis of Wang et al[15] revealed the most
common causes of postoperative death in patients with COVID-19, including ARDS. In
their scientific report, 28 of the 269 operated patients died from surgery or COVID-19-
related complications; thus, the overall mortality rate was estimated as 6%. They also
point out that the patient's immune system is a significant determinant of the disease's
severity. The stress of surgery can impair immune function and cause a systemic
inflammatory response[23].

From our experience, the autopsy of patients with postoperatively developed ARDS
shows inflammation-mediated damages (necrosis) of the alveolar-capillary
endothelium and epithelium and interstitial and intra-alveolar edema (Figure 1A).
Additionally, in most patients, histology examination revealed hyaline membranes on
alveolar walls or sacs (Figure 1A), micro-thromboembolism (Figure 1B), and areas of
hemorrhages (Figure 1C), as well as virus-associated intracellular inclusions in some of
the cases. Furthermore, the morphological changes of the organs in sepsis cases are
also considered to be a consequence of pathophysiologic changes cause by ARDS
(Figure 1A-G). Similarly, the autopsy of patients with myocardial infarction showed
typical histological changes expressed as coagulative/ischemic necrosis of the
cardiomyocytes, well-developed neutrophilic infiltration, and in some areas, stretching
and waviness of the myocardial fibers due to severe ischemia.

The research article analyses of surgical outcomes allow evaluating the clinical
outcomes of patients undergoing urgent or serious surgeries during the COVID-19
pandemic. It was established that the average duration of hospitalization among
surgical COVID-19 patients was 10.55 d[24,25]. Once again, the main question in this
pandemic situation remains the surgical outcomes in patients with COVID-19 infection
[26]. The data indicate a very high rate of intensive care unit admission among surgical
COVID-19 patients in the postoperative period - up to 15%[14,23]. Several complic-
ations in patients with COVID-19 who underwent surgical procedures are at a rate of
about 14%[14]. Pulmonary complications[12,25,27] were responsible for low survival
rate and prolonged immobility in surgical COVID-19 patients, contributing to a 30-d
mortality rate of 38%[16,18,23,24]. Additionally, cancer patients are more likely to
contract COVID-19 than non-cancer patients. They are more vulnerable and have a
higher mortality postoperative rate[28].

CONCLUSION

During the COVID-19 pandemic, the surgery disciplines face significant difficulties.
The impact of the pandemic on patients for surgery in terms of delay or complications
is noteworthy. Additionally, health services have to cope with financial and other
pressures without precedent. However, any surgical procedure on COVID-19 patients
is related to a substantial elevation in the risk of complications and death. Simultan-
eously, operations tightened, education and experience of surgeons have improved.
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Figure 1 Histology examination. A: Hyaline membranes (marked with an arrow) covering the alveolar walls in a case of septic acute respiratory distress
syndrome originating from gangrenous appendicitis in coronavirus disease-2019 patient; B: Microthrombosis resulted in almost complete obstruction of the pulmonary
vessel; C: Diffuse alveolar damage with interalveolar hemorrhages and inflammatory cell infiltration, as well as type Il hyperplastic pneumocyte (marked with an
arrow); D-G: Septicopyemic abscess in the spleen (D, marked with an arrow), kidney (E, marked with an arrow), brain (F, marked with an arrow) and myocardium (G,
marked with an arrow); E: Acute tubular necrosis found.

Although the future is unpredictable and hard to determine how long this pandemic
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will last, we can implement the surgical pre-pandemic approaches and be aware of the
possible postsurgery outcomes. Many of the improvements adopted after the COVID-
19 pandemic will become the current truth that has to be learned and embraced.
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