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Introduction
Background and Aims: The close proximity between anesthesiologist and patient during endotracheal intubation are of major concern for 

potential infectious disease transmission. Development of intubation techniques with lower risks of infection transmission have led to a best practice 
recommendation of video laryngoscopy to minimize this distance. With ongoing infectious disease outbreaks, alternative intubation approaches 
to minimize risk of infection transmission still need to be established. Endoscopic intubation has not been widely considered, due to multiple 
concerns. However, it may be uniquely well-suited for patients undergoing endoscopic retrograde cholangiopancreatography (ERCP), due to the 
specific positioning and other requirements of the procedure.

Methods: We have previously studied the use of endoscopic rescue/elective asleep intubation in the semi-prone position during ERCP to 
enhance patient safety. We now report a series of patients who underwent ERCP following endoscopic intubation during our region’s initial COVID 
outbreak and highlight the features of this approach to reduce infectious disease transmission risk.

Results: We found endoscopic intubation to be quick (<1 minute) with minimal alterations to patients’ oxygen saturation or other vital 
signs. Endoscopic intubation maintained a minimum distance of four feet between the patient and anesthesiologist/endoscopist, with the patient 
oropharynx pointed down and away from both providers.

Conclusion: In this initial report and our prior studies, we have demonstrated the safety and efficiency of endoscopic intubation for ERCP. 
Therefore, we suggest that endoscopic intubation should be considered for lower risk, yet efficient, endotracheal intubation in the era of COVID and 
other infectious diseases.
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Introduction
Endotracheal intubation of patients infected with SARS-CoV-2 

or other respiratory viruses represents a high-risk maneuver for 
disease transmission from patient to provider [1]. Given the close 
proximity between anesthesiologist and patient during intubation, 
infectious risks arise due to aerosolization of viruses, potentially 
accentuated by patient cough, Valsalva, or ventilation. Development 
of intubation approaches with the lowest risk of infectious disease 
transmission has become a focus within anesthesiology. During the 
initial COVID pandemic, initial reports suggested that establish-
ment of dedicated airway response teams and video laryngoscopy 
represented a “best practice” for emergency endotracheal intuba-
tion [1, 2]. However, it still requires the anesthesiologist to be with-
in inches of the patient’s mouth and airway.

As discussed by Gowd et. al., airway management for gastro-
intestinal endoscopic procedures is an area of concern for patient 
safety, to prevent hypoxic injury and aspiration events [3]. At our 
academic medical center endoscopy unit, we have studied urgent 
endoscopic endotracheal tube (ETT) placement in safely accom-
plishing rescue intubation during endoscopic retrograde cholan-
giopancreatography (ERCP) procedures that failed Monitored An-
esthesia Care (MAC). We further confirmed the safety and utility 
of elective asleep endoscopic intubation for patients undergoing 
ERCP under general anesthesia with the patient positioned semi-
prone, demonstrating enhanced patient safety and endoscopy unit 
efficiency [4, 5]. Standard laryngoscopic intubation still requires 
the ERCP patient to be positioned semi-prone for the procedure, 
requiring the assistance of several care providers and disconnec-
tion of the patient from the ventilator circuit, increasing the risk of 
infectious disease transmission.

The semi-prone positioning of patients for ERCP may offer an 
opportunity to develop a best intubation practice utilizing endo-
scopic intubation to minimize patient-provider distance and infec-
tious disease transmission, while safely accomplishing intubation. 
Given the longer length of a gastroscope compared to a laryngo-
scope, endoscopic intubation is readily accomplished, while main-
taining a distance of up to 4 feet between the endoscopist/anesthe-
siologist and patient’s faces.

In this study we report a series of patients who underwent 
ERCP following endoscopic intubation during our region’s initial 
COVID outbreak. We highlight the features of this approach, which 
are favorable for intubation of patients undergoing gastrointestinal 

endoscopic procedures. 

Methods
Data Collection and Statistical Analysis

Demographic data (patient age, gender, co-morbidities, body 
mass index, ASA class and Mallampati score) were recorded. An-
esthesia parameters, including intubation time, any challenges 
encountered during intubation and medications administered 
during intubation were documented. Potential procedure and an-
esthesia-associated adverse events were assessed immediately 
post-procedure. Standard descriptive statistical analyses were con-
ducted. Given the limited number of patients included in this study, 
for normally distributed data (e.g., age, gender), mean and standard 
deviation (SD) were reported.

Technique
ERCPs during the study period were performed under general 

anesthesia in accordance with our prior studies [4, 5]. All patients 
who underwent intubation in this manner were administered stan-
dard-of-care anesthesia monitoring and induction medications 
(propofol, fentanyl, succinylcholine) and were pre-oxygenated for 
at least 5 minutes. Video-laryngoscopy and care team were avail-
able for urgent movement of the patient and standard intubation 
if needed.

Following induction of anesthesia, endoscopic intubation was 
accomplished by the endoscopist using an ETT backloaded onto an 
ultra-slim gastroscope (Evis Exerra III-Olympus America) to direct 
and advance the ETT into the trachea of the semi-prone patient, as 
described previously [4]. To limit the risk of transmission of infec-
tion to providers, it was decided that the endoscopist would per-
form the endotracheal intubation, with assistance from the anes-
thesiologist.

Results
Seven patients underwent endoscopic intubation for ERCP per-

formed under general anesthesia at our tertiary care institution 
from April-June 2020 during the COVID-19 pandemic. Patient char-
acteristics are listed in (Table 1). Patients positioned themselves in 
the semi-prone position on top of the ERCP fluorography table (Fig-
ure 1). They were padded for protection and to achieve the semi-
prone position; the patient is slightly tilted with their right shoulder 
elevated with a bolster. Endoscopic intubation was accomplished 
on the first attempt for each patient. Similar to our prior study of 
fifty patients, no emergent intubations were necessary [5]. 

Table 1:  Patient Characteristics.

Parameter Mean or #

Age 41.4 years (SD 22.3, range 18-69)

Body Mass Index (BMI) 26.1 kg/m2 (SD 3.7, range 21.6-33.6 kg/m2)

Sex
4 (57.1%) Male

3 (42.9%) Female

Race

2 (28.6%) White

2 (28.6%) Black

2 (28.6%) Hispanic

1 (14.3%) Asian
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ERCP Indication

Choledocholithiasis (28.6%)

Cholangitis (28.6%)

Biliary stent exchange/dysfunction (28.6%)

Biliary/pancreatic ductal obstruction (14.3%)

American Society of Anesthesiologists (ASA) score

I:    0

II:   4

III:  3

IV:  0

Mallampati score

1:01

2:04

3:02

4:00

Figure 1:  Illustration of patient undergoing an ERCP, laying semi-prone on the procedural table.  Note that the face and mouth are pointed 
down and away from the endoscopist/anesthesiologist.  This positioning is termed “semi-prone” since the patient is padded to elevate their 
right side.

Duration from introduction of the gastroscope in the orophar-
ynx to confirmation of endotracheal tube position was mean of 0.83 
minutes (range 0.65 minutes – 1 minute), comparable to results 
from our prior larger study [5]. The lowest documented oxygen sat-
uration during intubation for patients undergoing endoscopic intu-
bation was 92% (mean 96.3%, range 92%-99%). There were no as-
piration events, and no oropharyngeal trauma was evident during 
intubation for any of these patients, similar to our prior study [5]. 
The endoscopist and anesthesiologist remained up to 4 feet from 
the patient’s oropharynx during intubation of each patient. 

All patients who underwent endoscopic intubation for this 
study were extubated immediately post-procedure. None of the 
patients reported oropharyngeal discomfort, or musculoskeletal 
symptoms. Lack of oropharyngeal/dental trauma was confirmed in 
all patients.

Discussion
With resurgence of COVID-19 variants and emergence of other 

infectious diseases (e.g., influenza A, respiratory syncytial virus), 
there is still a need for lower risk endotracheal intubation approach-
es for patients, where infectious disease status is not known. Tra-
ditionally, ERCP patients are intubated in the supine position and 
moved semi-prone for the procedure, further exposing healthcare 
team members to possible infectious disease transmission. Hence, 
there is an opportunity to develop endoscopic procedure-specific 
best intubation practices, that enhance patient safety [3]. 

But does endoscopic intubation have a role in the care of pa-
tients in an era when asymptomatic patients with unknown infec-
tious disease status require intubation? Previous protocols do not 
include use of endoscopic/fiberoptic intubation for COVID-19 pa-
tients (unless a difficult airway was anticipated) [6, 7], due to theo-
retical concerns about the duration, complexity and aerosolization 
potential of this method, [8-10]. Thus, there is a need for identifica-
tion of safe endotracheal intubation approaches that minimize risk 
of infection transmission and patient repositioning, while main-
taining procedural efficiency. 
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Elective asleep endoscopic intubations have been utilized for 
procedures in patients without known difficult airways for multiple 
patient and procedure-specific reasons and we have examined the 
use of this approach in patients undergoing ERCP [5]. There is a 
need for improved airway management in endoscopic procedures 
and an endoscopic endotracheal intubation for ERCP procedures 
carries several advantages and may fulfil this need, as described 
previously [3, 11]. Intubation is accomplished briskly (<1 minute), 
the patient is anesthetized, muting the aerosol-generating cough 
reflex, the patient’s mouth is directed down and away from the in-
tubating physician, and distance between patient and physician can 
be maintained at four feet during the entire intubation process [5]. 

This study was necessarily limited to non-COVID-19 patients 
due to our hospital protocol of COVID-19 screening and testing for 
infection prior to undergoing surgery or procedures; asymptomat-
ic COVID-19 positive patients were not studied. However, we urge 
strong consideration for this approach in the care of COVID-19 
positive patients as well. Through this initial report and our prior 
studies attesting to safety and efficiency of the technique, we intro-
duce a potential approach which may be considered for lower risk 
endotracheal intubation, aside from just ERCPs.

Conclusion
With emerging infectious disease risks, endotracheal intuba-

tion techniques that minimize exposure of healthcare workers need 
to be developed. We propose that asleep endoscopic intubation of 
patients undergoing ERCP procedures can be safely performed, 
potentially reducing risk of transmission of infectious diseases to 
healthcare providers. Endoscopic intubation techniques should be 
considered and furthered explored in other procedural areas.
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