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After the outbreak of COVID-19, several issues in the field of general surgery have remained unknown.
Here we present two consecutive patients operated on in a coronavirus center in February 2020, during the
outbreak in Tehran, Iran. Moreover, we highlight some challenges surgeons face in the management of
these patients during the outbreak. We suggest surgeons to perform the safest technique with the least
risk. In borderline conditions, it is suggested to prefer stoma over anastomosis. This lessens the course
of hospitalization and probable complication rates. We suggest establishing clean centers and prepare
guidelines for the general surgery team members to lessen the risk for patients and healthcare providers.
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Therapeutic challenges in general surgery practice during COVID-19 outbreak
After the emergence of the new coronavirus (COVID-19) from Wuhan, China, nobody could guess it might present
as a global pandemic affecting many parts of medical healthcare [1]. Surgical practice was not an exception to this.
COVID-19 has affected many aspects of general surgery such as surgeons’ protective measures during practice in
coronavirus centers, or some perioperative diagnostic dilemmas regarding surgical complications with overlapping
COVID-19 signs or symptoms. Moreover, many elective or semi-elective operations including for gastrointestinal
malignancies have been postponed, which could endanger patients health to a great extent [2]. However, several
questions remain unclear, including whether neoadjuvant therapy should be continued or how to perform semi-
elective or emergent operations in the COVID-19 centers. Here we present two patients who underwent colorectal
surgery in a COVID-19 center and some challenges the surgeons faced.

The first patient was a 30-year old man with rectal cancer, where the tumor has passed through the rectum
wall but has not invaded adjacent organs and has spread to one to three nearby lymph nodes (clinical staging
criteria T4aN1a). The patient underwent ultralow anterior resection, repair of urethra due to tumoral invasion,
cystostomy and diverting loop ileostomy 12 weeks after chemoradiation. He did not have comorbidities and had no
signs or symptoms indicative of COVID-19 at admission. Postoperative course was uneventful and the patient was
discharged after a week. Four days later, he was re-admitted due to partial obstruction. He had no signs of peritonitis,
therefore conservative management was planned. He had no signs of COVID-19 at the second admission as well.

Despite this, laboratory exams demonstrated leukopenia from the second day of hospitalization (white blood
count; 2800, lymphocytosis; 17% (normal range; 20–40%), which exacerbated during the course of stay (white
blood count; 1600, lymph; 7%). An abdominal computed tomography (CT) scan was first performed to rule
out anastomosis leakage. There were no signs of an abdominal sepsis, but lower sections of the lungs had some
suspicious infiltrations suggestive of COVID-19. Therefore, a chest CT scan was performed, which revealed patchy
infiltrations suggestive of COVID-19 infection (Figure 1). COVID-19 diagnostic PCR test was positive. He was
then admitted to COVID-19 intensive care unit (ICU) and intubated due to gradual dyspnea exacerbation and
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Figure 1. (A) Chest CT scan showing patchy infiltrations suggestive of COVID-19. (B) CXR on the ninth day of
hospitalization.
CT: Computed tomography; CXR: Chest X-ray.

decreased oxygen saturation. He died on the tenth day of hospital stay. Laboratory findings of leukopenia could
initially be misleading, with clinicians leaning toward abdominal sepsis or anastomosis leakage if COVID-19
infection was not considered.

The question remains whether Hartman pouch with end colostomy was safer. If we perform a Hartman
procedure with an end colostomy in such cases, the patient can be discharged faster compared to early colo-anal
anastomosis, because anastomosis leakage has always been an important early postoperation complication, which
necessitates longer hospitalization and in some circumstances re-operation. When a patient is re-admitted due to
fever or leukopenia in such circumstances, anastomosis leakage or abdominal sepsis could not be distinguished
from another infectious process like COVID-19. On the other hand, in case of colorectal anastomoses, the hospital
course might be longer, which puts patient at risk of nosocomial COVID-19 infection. As end colostomy or
ileostomy allows for earlier initiation of oral feeding and therefore, the patient can be discharged sooner, there will
be more beds available for critical COVID-19 patients. Also, our patient was admitted to the COVID-19 ICU and
general surgery residents had to visit the patient routinely, which endangers healthcare providers and other patients
as well.

The second patient was a 48-year old male with sigmoid cancer and liver metastasis that resolved after chemother-
apy. He was then a candidate for sigmoidectomy. On the fifth postoperative day, he underwent another operation due
to abdominal sepsis and a potential anastomosis leak. Intraoperative findings confirmed anastomosis leakage and
Hartman’s pouch with an end colostomy was then performed. On the second day, tachycardia and tachypnea
occurred. However, on the same day, the patient on the adjacent bed had been transferred to the COVID-19 ICU.
Chest X-ray revealed bilateral pneumothorax and chest tubes inserted on both sides. Probably pneumothorax had
occurred 3 days prior when trying to insert a central venous catheter on both sides. Chest CT scan was also per-
formed, which identified right inferior lobe pneumonia (Figure 2). PCR for COVID-19 was negative. Therefore,
this patient was not transferred to the COVID-19 ICU and discharged after 10 days of antibiotic therapy and
supportive care.

If this patient had been transferred to the COVID-19 ICU, prior to a confirmatory PCR test, he would have
been kept in the hospital, increasing the likelihood of acquiring COVID-19. Due to his underlying pneumonia
and respiratory failure, as well as previously receiving chemotherapy for liver metastasis, this patient would have
likely died if he had contracted COVID-19. Hence, we suggest not to hurry the transfer of suspected COVID-19
patients to the specialty ICU wards but wait until the diagnosis is confirmed by chest CT scan and/or a PCR
test. Furthermore, regarding semi-elective operations in the outbreak, whether continuation of chemo-radiation
or surgical operation is a matter of debate. As we know, the operation per se, weakens the immunity system and
might put patient at risk of infection during the hospital course or postoperative period [3]. On the other hand,
chemoradiotherapy does the same, probably to a greater extent. Many studies have previously highlighted the
significant impairment in immune system following chemotherapy [4].
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Figure 2. (A) Chest CT scan showing right inferior lobe pneumonia. (B) CXR showing right inferior lobe infiltrations.
CT: Computed tomography; CXR: Chest X-ray.

Despite this, patients might benefit the most if semi-elective or elective surgical operations are performed under
strict circumstances at ‘clean centers’ where patients are thoroughly evaluated at admission by physical examination
and para-clinics to rule out COVID-19 infection. Nonetheless, establishing a clean center during the pandemic
outbreak is difficult, because many patients or healthcare providers might be asymptomatic.

Until now, there has been little data regarding the exact transmission routes of COVID-19. Therefore, some
providers have postponed noncancer procedures and prioritized emergency cancer surgeries [5]. In line with our
idea, a recently published letter also claimed against the usage of laparoscopic approaches due to aerosolization
following pneumoperitoneum or vapor formed by heat-generating cautery devices [6]. However, there is still no
evidence regarding the presence of COVID-19 in laparoscopy aerosols and the advantages of minimally invasive
techniques such as shorter hospital stay could not be ignored, but should be balanced against the risk of virus spread
to other patients and the operating room staff [7].

A recent scoping study was published reviewing recently published articles on surgical practice during the
outbreak. They concluded that key factors for a good practice are summarized in staff training for patient transfer,
providing protective equipment and reducing nonurgent surgical practice such as outpatient visits, endoscopic
procedures or nonurgent elective surgery. They also suggested to reach to a consensus in each hospital to provide a
guideline including protective protocols for emergency surgeries based on local situations and resources [8].

Nevertheless, there is a recently published manuscript indicating that COVID-19 remained viable in aerosols
throughout the duration of experiments (∼3 h) [9]. This might endanger the safety of both the patient and the
healthcare providers in the operation room in case of laparoscopic surgeries. Therefore, we suggest not to perform
laparoscopic surgeries during the outbreak until more information is available. However, we suggest surgeons
perform the safest technique with the least risk. In borderline conditions, it is suggested to prefer stoma over
anastomosis. This lessens the course of hospitalization and probable complication rates.

In an attempt to establish a clean center, we provided some strict protocols in a private hospital and performed
over 150 emergency and semi-elective abdominal operations. We followed our patients for 2 months. Only three
patients were found to be infected with COVID-19, likely due to nonadherence to our orders. Unfortunately, one
of these three patients died. In this study, which is currently under review, we tried to provide a guideline for a
good practice at our center. In summary, all patients were screened at the emergency ward by an infectious disease
specialist and if the patient was suspected to have COVID-19 infection, he or she was promptly transferred to an
adjacent COVID-19 center in case of emergency abdominal operations. However, all patients underwent a low-dose
chest CT scan in the emergency ward. For semi-elective conditions, the patient was advised to be quarantined for
2 weeks at home and then admitted. All staff were also examined periodically and COVID-19 antibodies (IgG and
IgM) were checked weekly (Unpublished Observations). Therefore, prior to surgery, it will be a good idea to
screen for COVID-19, in order to stratify the perisurgical risk and to prevent hospital staff infection.

A recent study published in April 2020 tried to provide some general tips for a good practice for colorectal cancers
during the outbreak. They emphasized on telemedicine unless a physical examination or intravenous administrations
of drugs was necessary. However, they suggested that intravenous 5-fluorouracil can be administered at home, but
still oxaliplatin, irinotecan, bevacizumab, anti-EGFR agents and others, should be administered with caution by
an expert healthcare provider. They also insisted on chemotherapy regimens with least myelosuppression. They
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believe that postponing surgery should be decided based on a multidisciplinary decision in accordance to hospital
resources and patient risk/preferences [10].

Finally, COVID-19 has made some challenges for general surgery practice. We suggest performing large sample
size cohort studies to assess the impact of COVID-19 infection in details and prepare guidelines for the general
surgery team members to lessen the risk for patients and healthcare providers moving forward.

Executive summary

• COVID-19 has affected many aspects of general surgery practice such as surgeons’ protective measures during
practice in corona centers or some perioperative diagnostic dilemmas regarding surgical complications
overlapping COVID-19 signs or symptoms.

• Many elective or semi-elective operations including gastrointestinal malignancies have been postponed which
could endanger patients’ health to a great extent.

• Several questions remained unclear whether neoadjuvant therapy should be continued or how to perform
semi-elective or emergent operations in the COVID-19 centers.

• The question remains whether Hartman pouch with end colostomy is safer than primary anastomosis during the
outbreak.

• When a patient is re-admitted due to fever or leukopenia in such circumstances, anastomosis leakage or
abdominal sepsis could not be distinguished from another infectious process like the COVID-19 during the
outbreak.

• We suggest not to hurry the transfer of suspected patients to the COVID-19 special wards, until the diagnosis is
confirmed by chest computed tomography scan or PCR.

• Patients might benefit the most if elective and semi-elective operations are performed under strict conditions at
clean centers.

• However, there is still no evidence regarding the presence of Covid-10 in laparoscopy aerosols, advantages of
minimally invasive techniques such as shorter hospital stay could not be ignored and balanced against the risk of
virus spread to other patients and the operating room staff.
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