
J Gastrointestin Liver Dis, September 2020 Vol. 29 No 3:

1) Gastroenterology and 
Endoscopy Unit, Fondazione 
IRCCS Ca’ Granda Ospedale 
Maggiore Policlinico, 
Milan, Italy; 2) Department 
of Pathophysiology and 
Transplantation, University 
of Milano, Milan, Italy; 3) 
Department of Clinical and 
Biomedical Sciences, Luigi 
Sacco University of Milan, 
Milan, Italy; Aldo Ravelli 
Center for Neurotechnology 
and Brain !erapeutics, 
University of Milan, Milan, 
Italy. CRC Molecular basis 
of Neuro-Psycho-Geriatrics 
diseases, University of Milan, 
Milan, Italy. 4) Department 
of Psychiatry and Behavioral 
Sciences, Stanford University, 
CA, USA; 5) Infectious 
Diseases Unit, Department of 
Internal Medicine, Fondazione 
IRCCS Ca’ Granda Ospedale 
Maggiore Policlinico, 
Milan, Italy; 6) Department 
of Medicine I, University 
Medical Center Mainz, Mainz, 
Germany 

Address for correspondence: 
Roberto Penagini 
Gastroenterology and 
Endoscopy Unit, Fondazione 
IRCCS Ca’ Granda Ospedale 
Maggiore Policlinico, 
University of Milano, Milan, 
Italy
roberto.penagini@unimi.it

Received: 
Accepted: 

Re-Opening Endoscopy A!er the COVID-19 Outbreak: 
Indications from a High Incidence Scenario

Luca Elli1,2, Gian Eugenio Tontini1,2, Lucia Scaramella1,2, Paolo Cantu1,2, Matilde Topa1,2, Bernardo Dell’Osso3,4, Antonio 
Muscatello2,5, Andrea Gori2,5, Helmut Neumann6, Roberto Penagini1,2, Maurizio Vecchi1,2

In the latter months of 2019, 
a dramatic viral pandemic 
from coronavirus 2 (SARS-
CoV-2) causing a severe acute 
respiratory distress syndrome 
i n fe c t i on  s pre a d  r api d l y 
worldwide [1, 2]. Human-to-
human transmission was the 
main route of infection through 
the emission of respiratory 
droplets, but also a fecal-oral 
route has been recognized 
as well [1, 3]. Diagnostically, 
RT-PCR of samples from the 
respiratory tract [4, 5] and 
thorax CT abnormalities are 
considered reference standards 
[2, 6]. Serological and point-of-
care tests are not yet universally 
validated but may become a 
useful diagnostic tool [4, 5]. 

As a response against the 
spreading of the virus, the majority 
of countries implemented a 
lockdown strategy [7]. Healthcare 
systems and hospitals were re-
organized to face and take care 
of patients with coronavirus 
disease 2019 (COVID-19) and to 
contain the spreading of SARS-
CoV-2 among patients and health 
personnel [8]. Outpatient services 
were reduced guaranteeing access 
only to urgent or undeferrable 
cases [9]; new strategies were 
adopted in endoscopy units (EU) 
in order to reduce the number of 
investigations carried out [10-13]. 
Indeed, endoscopy is considered 
a high-risk activity due to the 
likely exposure of personnel to 
patients’ possibly infected body 
"uids [14, 15]. 
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!ese measures e#ectively slowed down the pandemic, 
saved lives, and gave time to re-organize healthcare and 
lifestyles in general. However, until the development of any 
vaccine or a speci$c and e#ective therapy for SARS-CoV-2, a 
period of “co-habitation” with the virus will be perceived. Once 
the emergency time has passed, a new “steady state” period of 
“intermediate viral risk” (the so-called phase 2) will be initiated. 
Our EU located in the city center of Milan, one of the areas 
most a#ected at the initiation period of COVID-19, has been 
recently prepared to restart activity and rebuild the number of 
investigations while maintaining the maximum level of safety 
for both patients and personnel. 

!e aim of this paper is to o#er endoscopists a quick 
reference guide to adapt their endoscopic activity and services 
a%er the COVID-19 emergency period and to prepare them 
for an “intermediate-risk” period.

ENDOSCOPY INDICATIONS, PATIENTS’ 
SELECTION AND TRIAGE

In the upcoming phase 2 all indications for endoscopic 
procedures should be maintained, not knowing how long this 
phase will last [16, 17]. Particular attention should be addressed 
for all oncologic indications (e.g., screening and surveillance) 
to avoid diagnostic delay and the risk of missed cancers among 
the postponed procedures. Supplementary File 1 summarizes 
all the indications for non-urgent endoscopy to be adopted 
in accordance with the current international guidelines [17]. 
However, a strict triage activity should be continued to properly 
allocate the endoscopic timing, con$rm appropriateness and 
consequently reduce the risk of SARS-CoV-2 spreading. 
Roughly, up to 50% of endoscopic investigations have been 
reported to be inappropriate, especially in cases of upper 
endoscopy [18, 19]. 

Every request should be accurately examined by dedicated 
personnel, preferably via telemedicine or in an outpatient 
setting [20]. To facilitate the selection of patients “fit for 
endoscopy” a standardized checklist should be used in order 
to establish the correct clinical indication and the existence 
of risk factors for SARS-CoV-2 infection, i.e., the presence 
of symptoms during the previous 14 days (e.g. fever, cough, 
dyspnea, ageusia, anosmia) or any contact with SARS-CoV-2 
positive subjects.  
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Moreover, it is desirable to develop online forms or 
smartphone applications that will support the optimization 
of the allocation and time of human resources. 

Triage will continue on the day of the procedure, at the 
EU (An example is reported in the Supplementary $le 2).  !e 
patient’s body temperature should be taken, allocating the 
person to the high-risk category if the temperature, measured 
with an infrared thermometer (forehead/temporal artery), 
results ≥37.3° Celsius. Moreover, when available, a rapid 
point-of-care test for viral RT-PCR and/or antibodies anti- 
SARS-CoV-2 will prove useful, although its cost-e#ectiveness 
needs to be evaluated. With this respect three strategies are 
available: 1) to test every patient; 2) to test every patient in the 
early phase 2 only, and shi% to strategy 3 once epidemiologic 
data set on reassuring levels; 3) to test patients reporting risk 
factors for SARS-CoV-2 infection only (answer “yes” to items 
a, b, c in the checklist at Supplementary $le 2). 

Telemedicine will be a useful tool in phase 2 of the 
COVID-19 scenario to keep the extent of interpersonal contacts 
as low as possible. However, telemedicine is not considered to 
be an o'cial tool for medicine by the law and insurance systems 
of many countries, and, similarly, the pre-selection of patients 
using an electronic Case Report Form in order to qualify for 
access to the endoscopy service (transforming an EU into a 
“$ltered” outpatient facility) should at least be validated by an 
internal board of the mother Institution.

!ese changes in clinical practice require a parallel change 
in the legislative, insurance and local protocol systems, bearing 
in mind that in recent years we have witnessed the rapidly 
increasing risk of litigation and number of malpractice claims, 
which have resulted in defensive medicine becoming a well-
established way of thinking in physicians’ decisions [10]. 

MANAGEMENT OF PATIENTS AND 
PERSONNEL 

Patients
All patients should be provided with surgical masks and 

supplies to perform hand hygiene at the entrance of the EU [21]. 
In addition, COVID-19 positive and high-risk patients should 
be provided with a pair of gloves and a disposable light-fabric 
isolation gown. Accompanying people should wait outside the 
EU; their access being allowed only for strictly necessary clinical 
or organizational issues, and with adequate personal protective 
equipment (PPE). Patients should keep the surgical mask on 
until the very beginning of oral-route and throughout their 
anal-route endoscopy examination. For endoscopy, patients 
should wear a disposable gown and colonoscopy shorts, if 
available and speci$c endoscopic masks limiting droplets; all 
their clothes should be kept in a closed plastic bag. If logistics 
and time schedule do not allow, low-risk patients undergoing 
esophagogastroduodenoscopy can wear a disposable light-fabric 
isolation gown over their clothes. As soon as the endoscopic 
procedure is $nished and before the patient is sent to a dedicated 
recovery room, a new surgical mask must be worn.   

Healthcare Professionals
In a phase 2 scenario PPE use remains crucial and 

should not be underestimated, but at the same time it will be 

reconsidered as a result of the lowering incidence of SARS-
CoV-2 infection. Clearly, during the endoscopic examination of 
COVID-19 positive and high-risk patients, in order to protect 
the medical sta#, we suggest high-performance PPE, i.e. a N95 
or FFP2/FFP3 respirator, a hairnet, a double pair of gloves, a 
disposable waterproof surgical gown, a face shield or goggles, 
and work safety clogs.

In early phase 2, high-grade PPE is suggested even in the 
case of low-risk patients’ endoscopy. We suggest to wear a 
disposable light-fabric isolation gown over the waterproof 
surgical gown, and change it a%er each endoscopy. Conversely, 
in an advanced phase 2, where the COVID-19 incidence is 
hopefully lower and presumably there is greater availability 
of point-of-care tests, standard endoscopies on low-risk 
subjects should be considered at a lower risk of infection and, 
consequently, lighter-grade equipment will be needed, i.e. 
keeping facial protection (i.e., respirator, hairnet, face shield/
goggles), a single pair of gloves, a disposable light-fabric 
isolation gown and clogs. In case of PPE shortage, surgical 
masks may be used as an alternative to respirators.

Particular attention should be paid to more advanced 
endoscopic techniques such as device-assisted endoscopy 
(DAE), endoscopic ultrasound (EUS) and endoscopic 
retrograde cholangio-pancreatography (ERCP). !ese exams 
generally last longer than standard endoscopy and require 
higher personal exposure, thus in this intermediate phase it is 
recommended to wear high-performance PPE. However, for 
these procedures we encourage a systematic patients’ screening 
in order to use lighter PPE which are more comfortable for 
daily routine use during prolonged procedures. Sequences to 
wear and remove PPE has been previously described [9] and 
protocols regarding PPE are available at the American Center 
for Disease Control webpage: https://www.cdc.gov/hai/pdfs/
ppe/ppe-sequence.pdf [22].

A filter area should be a room connected with the 
COVID-19 area. Alternatively, the personnel should consider 
to initially undress (remove gown and outer pair of gloves) 
in the COVID-19 endoscopy area and then to complete the 
remaining steps in the $lter area (Fig. 1). !e personnel of the 
low-risk rooms should initially undress (remove light-fabric 
isolation gown and gloves) in the endoscopic rooms and then 
carry out the remaining operations out of it. Of course, the 
outer pair of gloves should be disposed of a%er each procedure. 
While treating COVID-19 positive patients, the inner pair of 
gloves must not be changed between procedures but rather 
cleaned with hand wash or alcoholic solution.

Preferably, one stable endoscopic team should be scheduled 
for each room therefore decreasing the basic reproduction 
number (R0) of any new incident case within the endoscopy 
facilities. !e allocation  of personnel to the di#erent endoscopic 
rooms should consider the risk of a severe outcome in case of 
COVID-19 against age and/or present co-morbidities; in other 
words, elderly subjects and/or with co-morbidities should be 
put in the low-risk rooms. Finally, all non-essential sta# should 
be minimized. It is strictly important to train the personnel 
periodically on PPE procedures and carry out regular quality 
controls. Furthermore, it is crucial to test the personnel regularly 
(twice per month) for RT-PCR and ensure active surveillance in 
order to prevent viral spread among the endoscopy sta#.
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While preparing to implement the next phase-2 organization 
of EU, the mental health of the professionals involved needs 
taking into particular account. In fact, in relation to the 
mental health of professionals working in COVID-19 care 
units, symptoms of burn-out (including mental exhaustion, 
irritability and insomnia) are expected as consequences of the 
changed patterns of daily routines [23]. Timely and e#ective 
interventions should be made accessible to endoscopists 
involved in COVID-19 units. 

Endoscopic procedures and space management
During the COVID-19 outbreak, in order to avoid the risk 

of viral transmission, all EUs reorganized their rooms: generally 
reserving one room for low-risk patients – oral route, one for 
low-risk patients – anal route or one room for low-risk patients 
according to availability, and one for high-risk and COVID-19 
positive patients [9]. In the upcoming scenario another 
adjustment should be applied which is increasing, whenever 
possible, the number of rooms dedicated to low-risk patients 
and ideally including a room dedicated to aerosol-generating 
procedures, considered to be more prone to SARS-CoV-2 
infection (i.e., all nasal and oral-route procedures). 

Another important organizational issue concerns the 
storage of single-use devices in the operating rooms, which 
should not be on shelves, but in protected spaces in order to 
simplify sanitation.

Furthermore, every e#ort should be made to maintain one 
full set of endoscopic armamentaria in a COVID-19 area, when 
still in place, in order to perform all the endoscopic procedures 
on COVID-19 inpatients in an isolated environment.

To prevent possible patient-to-patient and patient-
to-personnel transmission, several aspects should be 
systematically taken into account. Overcrowding should be 
always avoided (https://apps.who.int/iris/bitstream/hand
le/10665/276001/9789241550376-eng.pdf) and an adequate air 
change per hour should be maintained [24]. When available, 
negative-pressure endoscopic rooms should then be preferred, 
especially for COVID-19 patients [25]. As an alternative,well-
naturally ventilated rooms may be su'cient especially if an 
adequate time interval between examinations is set [15, 26, 27]. 

Fig. 1 o#ers a possible layout of the spaces in an EU.

Schedule and duration of procedures
 As stated before [9], patients should enter the EU based on 

their assessed risk for SARS-CoV-2 infection. Ideally, low-risk 
patients should be the $rst procedures to carry out. On the 
contrary, any endoscopy of COVID-19 positive patients should 
be the last, with high-risk patients just before them. In the early 
phase 2 COVID-19 negative inpatients should be allocated 
in the high-risk group considering the higher prevalence of 
COVID-19 in the hospital setting, to be then moved to the 
low-risk group as the pandemic regresses.

Particular attention should be paid to the schedule time 
of endoscopies: it is advisable to reserve more time to each 
examination keeping in mind the time spent to adequately 
wear/don PPE, to the patient’s undressing, and other logistic 
changes such as preventing any overcrowding in the recovery 
rooms. 

Reprocessing of "exible endoscopes and endoscopic 
accessories

!e standard techniques as described in the American and 
European guidelines are su'cient and the transmission risk 
has been reported as low [28]. !e healthcare professionals in 
charge of disinfection should wear high-performance PPE, with 
a surgical mask being considered adequate [25, 29]. 

VIDEO-CAPSULE ENDOSCOPY 

Video-capsule endoscopy (VCE) may be considered a 
low-risk procedure, since aerosol is not generally produced 
but it is well known that patients can cough while swallowing 
the capsule [30]. In any case, the personnel in attendance 
should wear adequate PPE, including a facial shield (see earlier  
sections in accordance with the proposed checklist). In the 
case of VCE for high-risk or COVID-19 positive patients, the 
investigation should be arranged with precautions similarly 
to wired endoscopy. When using VCE with a recorder (e.g. 
PillCam-3) it is suggested to maintain the previous indication 
of wrapping the recorder and its belt in plastic and secure  

Fig. 1. Example of space management for the endoscopy unit during phase 2.
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everything with some tape. Accurate disinfection of the 
instruments with appropriate products is then recommended. 

CONCLUSIONS

With the present manuscript we aimed to support 
endoscopists in preparing their units for COVID-19 Phase 
2, a%er the severe SARS-CoV-2 pandemic (Fig. 2). We are 
aware that many factors  can in"uence the above-mentioned 
indications, especially  regarding  logistic support, economic 
status and related resource shortage. Furthermore, we are 
conscious about the paucity of evidence supporting many of 
the suggestions we have put forward. However, we think that 
the experience gained in an EU located in a region where the 
pandemic levels have been among the highest worldwide, can 
prove of assistance for other colleagues who $nd themselves 
directly on the line at an intermediate epidemic state or, as in 
our case, a%er this severe COVID-19 outbreak. 
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