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Abstract: (Background) Endoscopic procedures are interventions that have been defined as carrying
a high-risk of infection with COVID-19. Most endoscopy units restrict their activity based on
pre-endoscopic diagnosis. (Objective) To determine the consequences of endoscopic restrictions
as a result of the COVID-19 pandemic and their impact on digestive cancer diagnosis. (Design)
A comparison of upper digestive endoscopies and colonoscopies with gastrointestinal cancers
diagnosed between three endoscopic centers, two of which restricted their procedures and one
that did not but performed the procedures under a strict protocol. (Setting) A retrospective analysis
was performed collecting data between 15 March 2019 and 15 August 2020. Two-factor ANOVA and a
Tukey’s a posteriori test were used as statistical tests. (Main outcome measures) There was variation
in gastrointestinal cancer diagnosis between 2019 and 2020, considering the endoscopic procedures
performed each year. (Result) There was a significant decrease in the total endoscopic procedures
performed between 2019 and 2020 (p < 0.001), the result of reduced testing at the two centers (p < 0.001)
with pre-endoscopic restrictions, which was not compensated for by a slight increase in procedures at
the center without restrictions (p = 0.139). Regarding the total cancers diagnosed, while a significant
decrease was observed for the two centers with pre-endoscopic restrictions (p = 0.007), a significant
increase was registered in the center that maintained its endoscopic productivity (p < 0.001). After
851 procedures (537 upper digestive endoscopies and 314 colonoscopies) there was no evidence
of COVID-19 infection in the endoscopic staff. (Conclusion) Endoscopic restrictions based on preendoscopic diagnosis should be reassessed in consideration of local pandemic situations, and a
balance should be sought between COVID-19 infection risk and the detrimental delay of potential
cancer diagnosis.
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1. Introduction
The COVID-19 pandemic produced a radical change in various aspects of our lives.
This virus can be transmitted directly from both symptomatic and asymptomatic patients [1] from less than one meter [2] through respiratory droplets, then establish contact
with the oral mucosa or nasal or conjunctiva [3]. The virus can also survive for a restricted

4.0/).

Gastroenterol. Insights 2021, 12, 358–365. https://doi.org/10.3390/gastroent12030034

https://www.mdpi.com/journal/gastroent

Gastroenterol. Insights 2021, 12

359

amount of time on different surfaces, which means that infection can also be acquired
indirectly through contact with contaminated surfaces [4]. Additionally, there is some
evidence that the virus can cause intestinal infection and be excreted in the feces [5]. The
airborne spread of the virus is especially important in certain procedures that can generate
aerosols, such as intubation, bronchoscopy, and upper gastrointestinal endoscopy [6,7].
This has led to the definition of all endoscopic procedures as high risk for COVID-19 infection. Both health authorities and most gastroenterological scientific societies worldwide
have recommended cancelling endoscopic procedures, except in cases of emergency [6].
Under this logic, the Asociación Chilena de Endoscopia Digestiva (ACHED) released
recommendations in March 2020 indicating that the realization of endoscopy procedures
should be based on pre-endoscopic clinical diagnosis (PreDg); in other words, that they be
performed only in cases of upper gastrointestinal bleeding, lower gastrointestinal bleeding,
foreign body removal, sigmoid volvulus, priority diagnostic colonoscopy (e.g., when there
is a high suspicion of ulcerative colitis), installation of nasojejunal tube, installation of
percutaneous endoscopic gastrostomy, diagnostic and/or therapeutic oncology (defined
by each team), a varicose vein ligation program (case-by-case evaluation) or a stenosis
dilation program (case-by-case evaluation) [8]. However, this recommendation to delay
elective procedures and perform only emergency procedures may lead to a delay in the
diagnosis of various digestive neoplasms, which could result in reduced survival. A British
study using a theoretical model suggested that delay in the diagnosis of several cancers
(including colon, rectum, esophagus and stomach) negatively impacts the survival of these
cancer patients. It is possible that a three-month delay could result in a reduction of more
than 10% long-term survival (10 years), or in cases of of six-month delays, more than
30% [9]. In Chile, the first confirmed case of COVID-19 was reported on 3 March 2020 [10].
Our country has more than 19 million inhabitants distributed over 775.776 km2 , with a
high population density in the Metropolitan Region (8,125,072 inhabitants). The Centro
Clínico Mediterráneo (CCM), located in the City of La Serena (Coquimbo Region), has a
private ambulatory endoscopy unit that provides services to the citizens of La Serena, and
the Coquimbo whose population is almost 450,000 [11]. In these two cities, there are a
total of four endoscopic ambulatory centers (which exclusively provide outpatient care)
and three mixed centers (for both outpatient and in-hospital patients), including a private
clinic and two public hospitals). The hospitals are the endoscopic units with the highest
endoscopic productivity in the region. As endoscopic procedures are considered to possess
high risk for COVID-19 infection, the endoscopy services of the public health network
have performed only urgent procedures since March 2020. The remaining endoscopic
centers of La Serena and Coquimbo decided to halt their operation in the second half of
March 2020 based on the same criteria. The only regional exception was the CCM, where
the staff analyzed the epidemiological situation not only of the country but also of the
Coquimbo Region, as there were important differences in the rates of confirmed cases of
COVID-19 patients per 100,000 inhabitants between the entire country, the Metropolitan
Region, and the Coquimbo Region (Figure 1). All personnel were given the option of
stopping operations entirely or to continuing working with modified protocols to reduce
the risk of infection. Initially, a single endoscopist and his group of assistants continued
working, but after a few weeks the remaining endoscopists gradually rejoined. The CCM
then became the only endoscopic unit in the region that continued performing upper
endoscopies and colonoscopies without exclusions based on a pre-endoscopic diagnosis.
Although there were no exclusions, several adaptations were made in order for the clinical
center and the endoscopic unit to continue operating, and these adaptations are described
in the Material and Methods section (see “Protocol of modifications in CCM” in Section 2).
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Figure 2. Design and use of an air isolation box due to the COVID-19 pandemic. Centro Clínico Mediterráneo.
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The overall number of digestive cancers registered during P19 and P20 showed
significant decreases (p < 0.001) in the hospitals (19 to 9 diagnoses at HLS and 26 to 13 at
HC), while a significant increase was observed at CCM, from 3 to 22 (p < 0.001) (Figure 4).
Likewise, these changes were also observed in colorectal cancer, with a significant decrease
from 27 to 13 cases in hospitals with restrictions (p < 0.001) and a significant increase from
2 to 18 in the center without pre-endoscopic restrictions (p < 0.001).
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Figure 3. Total number of endoscopic procedures according to center and

Figure 4. Total number of cancers diagnosed according to center and period studied.

Figure 4. Total number of cancers diagnosed according to center and per
COVID-19 symptoms were not found in any members of the CCM endoscopy staff
during the entire pandemic period studied (P20), and none of the rapid test samples
performed in the CCM endoscopy staff demonstrated an existence of anti-COVID-19
antibodies.
4. Discussion
The COVID-19 pandemic has necessitated the implementation of numerous measures
in order to prevent the spread of infection within the population. Most of these actions
have been supported by scant scientific evidence in the search for theoretical elements that
could influence the possibility of being infected by the virus. As a result, scientific societies
and health authorities defined a series of guidelines based on expert opinions [16–18]. As a
result, endoscopies were defined as high-risk procedures (because they are aerosol generators) [6] and recommendations were released to restrict endoscopic activities among the
vast majority of endoscopy units worldwide [6,18]. Most scientific societies have defined
this restrictive measure based on PreDg, but have not considered regional infection rates
during the determination of whether to implement restrictions [6]. Thus, the population
requiring endoscopic studies has been divided into urgent and non-urgent, postponing
the latter case indefinitely. Our study indicates that selection based on pre-endoscopic
clinical diagnosis, which was used in both study hospitals, negatively impacted the ability
to diagnose digestive neoplasms. Additionally, not restricting endoscopic procedures at
the CCM not only increased the number of procedures performed during the COVID-19
pandemic, but also significantly increased the probability of diagnosing digestive cancers.
The fact that the diagnosis of digestive cancers did not vary significantly between 2019 and
2020, even though it did increase significantly at the CCM, implies that this center absorbed
a considerable part of the patients who were being neglected in public hospitals as a result
of the pre-selection guidelines based on a pre-endoscopic diagnosis. If all the centers had
followed this rule, the diagnosis of cancer in a significant number of people might have
been significantly delayed. Based on predictive models, it is possible to infer that these
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people would have suffered an important negative impact on their life expectancy due to
this delay in diagnosis [9]. It is to be expected that after the lifting of restrictive measures,
endoscopy units and surgical wards will have serious difficulties in fulfilling the needs of
the population, generating an increase in waiting lists for endoscopy and surgery, which, in
turn, could have an even greater impact on the life expectancies of cancer patients. Another
aspect to highlight in this study is that having established modified protocols by which to
reduce the risk of infection in the CCM, health staff would have a reduced probability of
COVID-19 contagion. After 851 procedures (537 upper gastrointestinal endoscopies and
314 colonoscopies), our team did not present any clinical evidence of COVID-19 infection,
while all rapid tests (IgA and IgG anti-COVID-19) showed negative results. Within our
COVID-19 prevention protocol, we believe that a fundamental element, in addition to
all endoscopy unit personnel using PPE, is the use of the self-made air isolation box that
we used with all our patients during upper endoscopies (see Figure 1). Despite this, the
present study does not allow us to definitively conclude whether the protocols used to
perform endoscopies prevented contagion, and to determine this would require another
study. Finally, it is important to highlight that among the cancers diagnosed at the CCM,
colorectal cancer was significantly increased. Another possible limitation of this study is
the retrospective research condition, which did not allow the comparison of any of the
variables between centres (such as the determination of IgM and IgG COVID-19 in the staff
of the endoscopy units, or the use of the isolation box air for upper endoscopies in the two
public hospitals included in the analysis). Based on the findings of our study, we recommend that preventive measures be maintained even in more favourable epidemiological
conditions (e.g., the use of an air isolation box for upper endoscopies, the permanent use of
PPE, the inclusion of capacity limits according to physical space, the promotion of social
distancing with accurate instructions and signage, etc.). Along with this, we believe that
selection criterion should be based on COVID-19 risk of infection (survey and temperature
measurement) and should not be made according to pre-endoscopic clinical diagnosis.
5. Conclusions
Although there is evidence that COVID-19 patients can present the virus in fecal
matter [6,19], the infectivity of the colonoscopic procedure is probably low [6]; therefore, it
is debatable whether to include colonoscopies within the pre-selection logic for endoscopic
patients. In conclusion, restrictive measures of endoscopic activity based on pre-endoscopic
diagnosis should be reviewed considering local rates of confirmed cases, and this should
be based on the emerging evidence in order to find a balance between risk of COVID19 infection and the potentially detrimental delay of a cancer diagnosis (with a possible
reduction in life expectancy) among those patients.
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