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Abstract
Objectives: The COVID-19 pandemic has emerged as a significant threat to healthcare
systems, and has resulted in treatment algorithms being changed in general surgery
clinics, as is the case in all other medical disciplines. In the present study we analyze the
outcomes of patients who have undergone elective colorectal surgery in our hospital since
the COVID-19 outbreak, as well as the precautionary procedural changes that have been
made. Methods: The present study evaluates the approaches applied for the treatment of
elective colorectal cancer patients in a pandemic hospital. In this cross-sectional study,
conducted in a tertiary-level public hospital in Istanbul, Turkey, a retrospective review
is made of the files of patients who underwent elective colorectal surgeries between
11.03.2020, as the date on which first case of COVID-19 was officially identified in
Turkey, and 01.05.2020, in the general surgery clinic of a tertiary healthcare facility that
has been designated a pandemic hospital. Results: A total of 18 patients underwent a
surgical resection in accordance with oncological principles between the defined dates,
having been diagnosis with a colorectal malignancy. None of the operated patients
were considered suspicious for COVID-19 preoperatively, nor did they have any contact
history. Furthermore, there were no suspicions or signs of COVID-19 during the 14-day
follow-up of the discharged patients. Conclusion: It was established in the present study
that patients undergoing colorectal surgery and patients with COVID-19 infections in the
same hospital can be treated successfully without cross-infection through the application
of appropriate isolation principles. These successful findings were supported by a 14-day
follow-up after discharge.
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1. Introduction
COVID-19 (new type of coronavirus, 2019-nCoV), a viral
disease that emerged in China in December 2019 and that is
now known to spread through close contact, has since been
declared a pandemic [1]. On January 7, 2020, a novel coronavirus (2019-nCoV) was identified that had not been previously identified in humans, and the 2019-nCoV disease was
subsequently named COVID-19[2]. As COVID-19 spreads
around the world and throughout our country, the hospitals
in which the disease is being treated have become high risk
areas for infection [3, 4]. The first case was identified in our
country in March, and by May 1, 2020, the number of cases
in the country had reached 122,392, approximately 60% of
which were in Istanbul, where our hospital is located. Our
hospital was one of the first four hospitals to be declared a
pandemic hospital in the city, having been selected due to the
high prevalence of COVID-19 patients in the vicinity [5]. With

the increasing incidence of the disease in our country, a rapid
increase has been witnessed in the number of confirmed or
suspected COVID-19 patients in our inpatient wards. Within
just a few weeks, more than 80% of our 700-patient capacity
hospital had been filled, and patients had been diagnosed
with COVID-19. The postponement of elective surgery is
recommended when possible in the regions hit worst by the
pandemic [1, 4]; while for surgeries that are urgent and that
cannot be delayed, immediate surgery is recommended after
the necessary precautionary arrangements have been made [6,
7].That said, the method and timing of operations for colorectal
cancers are still a question of debate in pandemic regions [8].
Owing to the speed at which the disease spreads and its effect
on healthcare systems worldwide, hospitals are having to provide treatment to both COVID-19 patients and cancer patients
for whom postponement may be problematic simultaneously.
Upon the declaration of our facility as a pandemic hospital, a
large proportion of the inpatient bed capacity was allocated to
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COVID-19 patients, while the operations required by cancer
patients continued to be carried out in a controlled manner.
The present study evaluates the records of patients who have
undergone elective colorectal surgery in our hospital since the
COVID-19 outbreak, as well as the precautionary procedural
changes made.

2. Methods
A cross-sectional evaluation is made of the elective colorectal
cancer surgeries carried out in the general surgery clinic of a
tertiary hospital between 11.03.2020, when the first official
case of COVID-19 in Turkey was reported, and 01.05.2020.
Cases involving emergency surgeries and non-colorectal malignancy surgeries were excluded from the study. The evaluated parameters included demographic characteristics, comorbidities, indications for surgery, preoperative patient assessment environment, preoperative imaging methods, infection
parameters, surgical procedures, anaesthetic procedures, postoperative intensive care requirement, length of hospital stay,
status of postoperative suspicion of COVID-19, and postoperative morbidity and mortality rates. All patients were evaluated
for confirmed or suspected COVID-19 prior to admission to
the hospital, and after discharge.

2.1 Our approach to our adaptation to the
pandemic
At the outset of the study, all suspected COVID-19 patients
presenting to the general surgery clinic were directed to the
emergency department, in line with the COVID-19 Scientific
Advisory Board Decision. All patients were assessed in isolation, and then moved for diagnosis and treatment to different
isolated areas. The intention in this regard was to protect
surgical patients presenting at the general surgery clinic from
coming into contact with suspected COVID-19 cases [9]. All
examinations were made wearing a surgical mask and gloves.
With the rapid increase in the number of cases, every patient
has started to be considered a potential carrier of COVID19, and the use of N95 or FFP (filtering facepiece) masks,
eye protection and gowns has become common practice. For
the patients scheduled for elective surgery, samples were sent
for a COVID-19 polymerase chain reaction (PCR) test prior
to hospitalization, and those with a negative test result were
hospitalized. Thoracic tomography scans intended for staging were also assessed to identify viral pneumonia. Patients
were admitted to surgical wards and followed-up in individual
rooms, and wore masks while being taken to the operating
room, with little time spent in the preoperative room. In order
to reduce patient contact to a minimum prior to anaesthesia,
the anaesthesia care team comprised only an anaesthesiologist and an anaesthetic technician. All patients were treated
as COVID-19 positive, and the anaesthetic procedure was
initiated after donning a surgical mask over an N95 mask,
a surgical gown and eye protection. Intubation was made
by a specialist physician using a video laryngoscope with no
mask ventilation and with rapid induction, and complete nasal
oxygenation was achieved. When awakening from anaesthesia, oxygen is delivered via a nasal cannula in order to avoid

post-extubation masking. Recovery and awakening took place
in the operating room when possible, and the patient was
transferred directly to the ward, bypassing the postoperative
room. Patients requiring intensive care were transferred to
intensive care negative pressure isolation rooms, accompanied
by the anaesthesiologist, within a different corridor. The surgical team donned fluid-repellent gowns, surgical masks over
N95, eye protection and gloves (double) as personal protective
equipment (PPSE). Postoperative visits to the patient rooms
were limited to one physician and one nurse, keeping the
number of visiting personnel to a minimum, with N95 masks
and surgical gowns donned and hand hygiene administered
upon entry to and departure from each room. A 14-day selfisolation period was recommended for discharged patients,
who were advised to apply to the hospital again in the event
of fever, cough or shortness of breath.

2.2 Statistical analysis
The descriptive statistics garnered for the study included mean,
standard deviation, median, minimum, maximum, frequency
and ratio. The SPSS 22.0 program was used for the data
analyses.

3. Results
A total of 30 elective cancer patients underwent operations
between the specified dates, of which four with breast cancer,
one with thyroid cancer, two with gastric cancer, one with pancreatic cancer, three undergoing emergency operations due to
ileus, and one who underwent a diagnostic laparotomy without
resection were excluded from the study. A total of 18 patients
underwent resection in accordance with oncological principles
with a diagnosis of colorectal malignancy. Table 1 details
the comorbidities, preoperative laboratory values, preoperative
imaging, type of anaesthesia, duration of operation, length of
hospital stay, postoperative complications and mortality of the
patients. Of the total, 11 patients had comorbidities, and six
had multiple comorbidities. None of the operated patients had
a preoperative suspicion of COVID-19 nor a contact history.
Of the total study sample, 15 patients underwent preoperative
polymerase chain reaction (PCR) tests, the results of which
were all negative. One patient with postoperative fever and
shortness of breath was assessed with a thoracic computed
tomography (CT) and COVID-19 PCR tests, however the
thoracic CT showed no pulmonary involvement of COVID19, and the COVID-19 PCR test result was negative. The
patient was discharged after the fever and cough regressed.
Table 2 details the surgeries performed on the patients and
the associated indications. No suspicions or signs of COVID19 emerged during the 14-day follow-up of the discharged
patients, and none developed signs or symptoms of COVID19 within the 14 days following discharge.

4. Discussion
The present study identifies the changes adopted in the approaches to oncological surgery in the presence of COVID-19,
which is spreading rapidly around the world and within our
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TA B L E 1. The general characteristics and demographic data.
Range (min-max)
Median
Mean ± SD/n-%
46-75

Age

62

±

8.8

6

33%

Male

8

44.40%

Female

10

55.60%

Over 65 years old
Sex

59,8

Operation time (minutes)
Duration of stay (days)

82-390

235

228.5

±

87.5

6-23

8.5

10.4

±

5.2

Comorbidity

11

61.10%

Preoperative malignant pathology

18

100%

Preoperative neoadjuvant therapy

4

22.20%

Preoperative chest x-ray

18

100%

Preoperative torax tomography

18

100%

Suspected preoperative CT COVID-19

0

0%

Preoperative COVID-19 test

15

83.30%

COVID-19 test +

0

0%

Anaesthesia type (general)

18

100%

Laparoscopic

3

16.70%

Open

15

83.30%

Need for postoperative intensive care

5

27.80%

Postoperative intubation

0

0%

Wound infection

4

22.20%

Suspected postoperative COVID-19

1

5.60%

Postoperative COVID-19 test

1

5.60%

Type of surgery

Preoperative laboratory parameters
Preoperative WBC

4.1 - 11.4

7.5

7.6

±

1.8

Preoperative lymphocyte

0.6 - 4

2

2

±

0.9

Preoperative neutrophil

2.6 - 9.3

4.2

4.7

±

1.9

Preoperative CRP

1.1 - 10.9

2.7

3.5

±

2.6

Preoperative albumin

2.6 - 4.4

3.6

3.5

±

0.5

Min-max = minimum-maximum; CT = computed tomography; WBC = white blood cell;
CRP = c-reactive protein; SD = standard deviation.

country, and is affecting the entire healthcare system. The 3–
10-year survival of colorectal cancer patients is lower when
treatment is initiated 90 days after diagnosis than in those who
begin treatment in due time, and similar findings have been
reported for other cancer types [10–12]. Several countries
and regions have imposed a reduction on cancer diagnoses
and surgical procedures in order to ease the allocation of
further resources to COVID-19 patients, and to avoid the
risk of infection [13]. It now seems very unlikely that the
pandemic will be resolved within weeks, leading to various
opinions and plans to emerge in clinical practice [14]. Curative
surgery is said to be the most important and effective treatment for many gastrointestinal cancers, and there have been
recommendations that such surgeries be carried out regardless
of the pandemic after ensuring the necessary precautions are
taken [15]. Preoperative chemotherapy is recommended prior

to surgery in locally advanced and advanced cancers due to
the benefit of neoadjuvant therapy [16]. Since our hospital
is a tertiary training and research hospital, cancer operations
are performed following a routine multidisciplinary approach.
Rectal cancer patients underwent surgery after undergoing
neoadjuvant therapy, the benefits of which are well known in
this patient group. Since surgery is considered the optimum
approach in cases of colon cancer, non-metastatic patients
underwent direct surgical treatments. Delays in the treatment
of colorectal malignancies, as well as advanced stage cancers
or ileus, can be life-threatening. Following the declaration
of the pandemic, the issue of colorectal malignancies was
discussed by the Oncological Council, and patients indicated
for surgery were operated on without delay after the necessary
measures were taken. The absence of suspicion of COVID-19
in postoperative patients suggests that such surgeries should
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Operation indication

TA B L E 2. Patient diagnoses and types of surgery.
Operation procedures

Malignancy rectum

Low anterior resection + ileostomy

5

Anterior resection

7

Extended right hemicolectomy

2

Right hemicolectomy

2

Total colectomy

1

Anterior resection

1

Malignancy sigmoid colon
Malignancy transverse colon
Malignancy right colon

Patient nº

Gynecological malignancy colon invasion
RCC sigmoid colon invasion
Total

18

RCC = renal cell carcinoma.

not be postponed unnecessarily.
As is the case with all elective procedures, the number of
gastrointestinal endoscopy and colonoscopy procedures being
carried has witnessed a significant reduction following the
announcement of the pandemic [17]. Similarly, in a survey
carried out in North American, 65% of centers were found to
be carrying out less than 10% of their usual volume of surgeries
[18]. In our hospital, with the onset of the pandemic, only
emergency patients and patients with suspected malignancies
undergo colonoscopy, and only after the personal protective
measures are taken. This has led to a reduction in the number
of colonoscopies carried out, similarly to other centers.
Data on the results of elective colorectal surgeries and
COVID 19 transmission risk rates in facilities assigned as
pandemic hospitals is still limited in literature. Sorrentino et
al [19]. identified no significant difference in contagiousness
following colorectal surgery among patients from a pandemic
region and those not from a pandemic region.
Laparoscopy is a common approach in colorectal cancers,
being less traumatic and associated with better postoperative
recovery [20]. That said, whether surgical procedures should
be performed using laparoscopic or conventional methods during the COVID-19 pandemic is still a matter of discussion. As
is known, the available experience is the early results from case
reports or case series [1]. In a study by Yu et al [8], SARS-CoV2 was reported to be transmitted through droplets and contact,
although fecal-oral and aerosol transmission could not be ruled
out. It can thus be concluded that laparoscopic surgeries can be
performed on colon cancer patients infected with COVID-19,
as long as the laparoscopic gases are well managed. Likewise,
Morris et al [21]. determined that the laparoscopic approach
could be used in gynecological cases, as the risk of COVID19 in such surgeries has yet to be ascertained. In the present
study, three cases underwent laparoscopy at the beginning of
the process, but with the rapid spread of COVID-19, open
surgery started to be preferred, considering that all patients
could be asymptomatic, even when tomography scans were
negative. Since the laparoscopic approach takes longer than
open surgery, open surgeries were preferred later as a means
of minimizing the risk of infection.
A review by Di Saverio et al [22] suggested that all patients
scheduled for surgery should undergo testing for COVID-19.
In the present study, no preoperative PCR was requested for
three patients, given the lack of any published guidelines or
recommendations in the early days of the outbreak. Tests

were later requested in accordance with published recommendations, and patients started to be admitted to the surgical ward
based on their test results [1, 3]. In the earliest days of the
outbreak, no PCR tests were available at our facility, despite
being designated a pandemic hospital, and this resulted in the
first three patients in the study undergoing surgery without
PCR testing. Some asymptomatic COVID-19 patients may
be identified through tomography findings prior to the results
of PCR tests being obtained [23]. The use of preoperative
thoracic tomography for staging in all malignant patients provides important data on early asymptomatic patients. No viral
pneumonia was identified in any of the preoperative thoracic
tomography scans of the cases in the present study. In one
patient with postoperative suspicion of COVID-19, the PCR
test and thoracic tomography were repeated, but the patient
was discharged without event following the return of negative
results and an improved clinical presentation.
The evaluation only of patients with colorectal cancer may
be construed as a limitation of the present study, however,
since patients with colorectal cancer are candidates for mechanical intestinal obstruction in the early stage, and malignancies such as breast or pancreas are fortunately not left untreated
with modalities such as neoadjuvant chemoradiotherapy, the
surgical treatment of our patients with non-colorectal cancers
could be postponed during the period of the study.

5. Conclusions
As reported in the present study, the rapid spread of the
COVID-19 pandemic made it necessary to carry out COVID19 treatments and cancer surgery alongside each other, with
no standardized algorithms or comprehensive guidelines,
in the early days of the pandemic. We believe that risk
can be minimized through the use of personal protective
equipment (PPE), by conducting pre-hospitalization PCR
tests for COVID-19 with negative results, the assurance
of minimum contact between healthcare personnel and the
patient, and the isolation of surgical oncology wards from
pandemic wards. Our assessment of the cases in the present
study found that patients undergoing colorectal surgery and
those with COVID-19 infections can be treated successfully,
without affecting each other, if proper isolation approaches
are followed, supporting the management of the two patient
groups in the same hospital. These successful outcomes were
supported by a 14-day follow-up after discharge.
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