
Airway considerations 
for endoscopy: an 
anesthesiologistô 
perspective

David C. Mayer, MD, FASA

October 2022 



No disclosures or conflicts of interest



ÅOverview
Å Aspiration, Hypoxemia, Hypoventilation

Å Literature review: safety 

Å ASGE Guidelines: ASA Sedation Guidelines 

Å Continuum of sedation

Å Screening strategies  

Å Drug selection/review

Å Airway evaluation; algorithm, special devices 

ÅCase scenarios

Å Future considerations

ÅQuestions 

Agenda



Why talk about this?

ñéanoxic encephalopathy due to hypoxic arrest during laryngoscopy and upper gastrointestinal endoscopy 

with Propofol sedation. ñ                                      The New York Times   November 5, 2014



ÅGastric aspiration

ÅHypoxemia  (> transient)

ÅHypoventilation  (>transient)

Major Complications:  airway-related



ÅHIGH level of safety is documented

ÅRetrospective/multicenter study: 36,000 cases 
ÅGastroenterology 2005;129:1384-91. 

Å Apnea/airway compromise requiring assisted ventilation:  <0.2%

Å Mean colonoscopy propofol doses:  287mg, 209mg, 144mg 

How often is there a problem?



ÅProspective/multicenter study:  24,000 patients
Å J Gastroenterol Hepatol 2014;29:517-23.

Å Major adverse event rate: 0.016%   Bag/mask vent(3), Laryngospasm(1)

Å Transient hypoxemia 0.46%



GastrointestEndosc2017;85:101 -8

A safety analysis of 1.38 million sedation 
procedures

ADS ADS EDSEDS



Continuum of sedation: ASA 

Approved by the ASA House of Delegates on October 13, 

1999, and last amended on October 23, 2019)

Also approved by ASGE



MAC

Å Anesthesia-provider service

Å Pre-Procedure Assessment

Å Monitoring during procedure

Å Cardiopulmonary support prn

Å Administration of sedatives, 
hypnotics based on procedure

Å Post-procedure care

Å MAC-> GA when patient loses 
consciousness and cannot 
respond purposefully

Moderate Sedation

Å Proceduralist directed

Å Must be qualified to identify 
deep sedation and adjust 

Å NOT expected to need 
respiratory support or airway 
intervention

MAC vs Moderate Sedation

ASA House of Delegates : updated  October 2018



Å Two biggest issues:   Drug-induced respiratory depression, airway 
obstruction

Å Evaluation: Focused PE; VS, Heart/lungs/Airway

Å Monitoring: 
Å Apnea monitoring (exhaled CO2) may be useful

Å Oximetry: early detection of hypoxemia decreases adverse outcomes

Å Observation of ventilation and oxygenation are less useful

Å During deep sedation, patient responsiveness to a more profound stimulus 
should be sought, to ensure that the patient has not drifted into a state of 
general anesthesia

Practice guidelines for sedation and analgesia by non-
anesthesiologists    Anesth 2002;96:1004 -17



Å Personnel: Deep sedation; should have NO other responsibilities 

ÅModerate sedation; can assist with minor interruptible tasks, once stable level 
achieved

Å Any level of sedation: capability to open the airway/ PPV 

Å ACLS provider:  5 minutes  (Moderate)     Inðroom (Deep) 

Å Supplemental oxygen

Å Available for moderate sedation:  Administered for deep sedation

Å Drugs;  Titrate to effect.  Propofol; even if moderate sedation is 
intended, patients should receive care consistent with that for deep 
sedation. 

Å Reversal agents: naloxone/flumazenil.  Immediately available, not for 
routine use

ASA Sedation Guidelines 2: highlights 



Å

The following parameters are monitored continuously and recorded every 5 minutes:

1. Arousal score (every 5 minutes and before/after sedative/analgesic administration)

2. Cardiac rhythm

3. Blood pressure (BP) (continuously if an intra-arterial catheter is in use, otherwise every 5 
minutes)

4. Pulse rate

5. Respiratory rate

6. Oxygen saturation

7. End-tidal carbon dioxide (ETCO2) number and waveform (i.e. Capnography)

UNC Moderate/Conscious Sedation Policy



Guidelines for sedation and anesthesia in GI endoscopy
GastrointestEndoscopy 2018;87:327-337

òIndividuals differ in their responses to sedation and may require 

different levels of sedation for the same procedure. In addition, 

patients may attain varying levels of sedation during a single 

procedure.  Therefore, practitioners should possess the skills

necessary to resuscitate or rescue a patient whose level of sedation is 

deeper than initially intended.ó



ÅDetermines: 

Å Procedure service site; resources

Å Drug selection

Å Sedation team composition

Screening: Patient Risk Factors



Aspiration
Å esophagus or gastric 

contents present
Ånot fasting
Åabnormal anatomy
Åabnormal emptying 

(gastroparesis)
Å prolonged intubation 

attempts/mask 
ventilation

Å obesity
Å altered CNS state
Å severe ascites
Å NGT in place
Å imaging: dilated loops

Risk Factors: Airway issues 

Hypoxemia
Å obesity
Å OSA
Å COPD
Å asthma
Å pulmonary 

edema
Å pulmonary HTN

Hypoventilation
Å anatomic 

obstruction factors: 
tongue, neck 
anatomy

Å asthma/COPD
Å obesity
Å concurrent/prior 

use of sedating 
medications



Å 1.6M cases, multicenter.   84% use ASA PS  system

Endoscopy Adverse outcomes vs ASA PS

GastrointestEndosc2013;77:464 -71

0.33% 0.35%

0.12% 1.84%



Most common agents

Reversible? Resp 

Depression

Midazolam Y N

Fentanyl Y Yes

Propofol N Yes

Ketamine* N N

Dexmedetomidine* N N



Pre-procedure Airway Assessment

Å Mallampati Class

Å C-spine ROM

Å Upper lip bite test

Å Thyromental distance (<6 cm)

Å Hyomentaldistance(<3cm)

Å Radiation changes 

Å Facial Dysmorphia

Å Deviated trachea/immobile

Å Tracheostomy  scar 

Class I Class II

Class III Class IV


