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Pulmonary aspiration of particulate or highly acidic 
gastric fluid during anesthesia is a potentially life-
threatening complication. The major risk factor is 

the presence of gastric contents, which can be mitigated 
by allowing an adequate interval from the time of the last 
intake of food or liquid for the stomach to empty. Such 
considerations justifiably lead to a conservative approach 
toward the application of generally accepted nil per os 
(NPO) guidelines for patients undergoing elective proce-
dures, or steps to rapidly secure the airway via tracheal 
intubation when sufficient time to empty the stomach can-
not be achieved or there are risk factors for aspiration.1 An 
anesthesia provider not following the American Society of 
Anesthesiologists (ASA) pulmonary aspiration mitigation 
guidelines would be subject to peer criticism if aspiration 
were to occur.2

The need for procedural sedation outside of the operat-
ing room continues to increase.3 The emergency department 
(ED) is a location where such sedation commonly occurs, 
but this usually does not involve an anesthesiologist. Those 
interventions may result in deep sedation, during which 
patients frequently become unconscious, with reduction or 
loss of protective airway reflexes. Many ED patients do not 
meet the ASA NPO guidelines for elective procedures.4 In 
the past, ED physicians would defer procedural sedation 
for at least 6 hours after the ingestion of solid food, con-
sistent with the ASA guidelines.1 However, the American 
College of Emergency Physicians (ACEP) has recently chal-
lenged this policy by suggesting that preprocedural fasting 
in adult or pediatric patients in the ED before administra-
tion of sedation of any level is unnecessary.4 This situation 
has created a dichotomy of practice between the 2 special-
ties. As an example, for a patient who has recently eaten 
lunch and needs a closed reduction of a fractured humerus, 
many anesthesiologists, if consulted, would likely insist on 
rapid sequence induction and intubation, whereas many 

ED physicians would elect to provide deep sedation. Such 
scenarios bring up a disconcerting question: “Is the posi-
tion of anesthesiologists regarding procedural sedation in 
the ED justified on the basis of scientific evidence, or are we 
presenting an obstacle to timely patient care?” The objective 
of this article was to examine the evidence behind ACEP 
guidelines on NPO status and sedation for emergency pro-
cedures, in contrast with current anesthesiology practice, 
and propose steps on how to resolve this dilemma while 
providing safe patient care.

Although NPO time is widely regarded as a funda-
mental measure to mitigate aspiration risk, evidence for a 
relationship between the duration of fasting and the risk 
of aspiration during sedation is lacking.5,6 Support for the 
ACEPs policy on procedural sedation comprises only a 
few studies, performed on predominantly pediatric popu-
lations, and with an incidence of periprocedural vomiting 
ranging from 7% to 14% (Table). We were able to identify 
only one analogous study in adults, conducted by Bell et 
al,7 which included <300 patients. In this study, 2 patients 
vomited during sedation, and 1 developed laryngospasm.10 
These data are insufficient to support a claim that provid-
ing sedation in patients, regardless of their NPO status, is 
safe. Furthermore, data do not justify a change in current 
anesthesiology guidelines regarding the appropriate inter-
val of fasting before sedation. The ASA maintains the same 
standards for preoperative fasting for cases involving gen-
eral anesthesia or sedation, mostly because, in clinical prac-
tice, it is impossible to differentiate between the 2. Much of 
the misunderstanding between anesthesiologists and other 
health care professionals when this topic is discussed relates 
to the failure of the latter to appreciate the continuum 
between deep sedation and general anesthesia. A recent 
systematic review of pulmonary aspiration during proce-
dural sedation found 34 such cases, including 1 death dur-
ing procedures other than upper endoscopy.11 The authors 
concluded that aspiration during procedural sedation is a 
rare and typically benign event not related to fasting.11 This 
has to be interpreted with a caution as 25 of reported cases 
were from pediatric literature, while the remaining 9 were 
extracted from a large case series of colonoscopies, single 
prospective ED study in Australia, and a case report.11 Of 
the 34 patients who aspirated 32 had fasting time more than 
6 hours. The authors interpreted this finding as demonstrat-
ing the irrelevance of fasting to aspiration. However, one 
can equally argue that the fasting interval had a protective 
effect by decreasing volume of gastric contents, thus limit-
ing the amount aspirated and the severity of the resulting 
pneumonitis.
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In contrast to the data for adults, there is emerging evi-
dence of no relationship between NPO status (>8 hours 
for solid food, >6 hours for nonclear liquids, and >2 hours 
for clear liquids) and aspiration in pediatric patients. The 
Pediatric Sedation Research Consortium, consisting of 42 
institutions in the United States, demonstrated in a sample 
of 139,141 patients that the incidence of aspiration was 
extremely low, <1 event per 10,000 patients (0.79 per 10,000 
in non-NPO and 0.97 per 10,000 in NPO), and that NPO 
status was not an independent predictor of aspiration.12 
A total of 19,585 patients were 12–18 years of age, an age 
group with no significant physiological differences from 
adults.12 Although the sample size was large, <1% of the 
139,142 patients underwent nonelective procedures, limit-
ing extrapolation of the findings to patients for whom emer-
gent care is required.

For practicing anesthesiologists, the question can be 
phrased simply: “In patients undergoing brief urgent pro-
cedures who do not meet NPO status defined for elective 
surgery, is sedation a safe and reasonable option, or should 
rapid sequence induction and tracheal intubation remain as 
the best choice to mitigate the risk of periprocedural aspi-
ration?” Current evidence can neither support nor refute 
either. The situation is further complicated by the lack of 
large observational studies among anesthesiologists regard-
ing their practical application of NPO guidelines in the con-
text of emergent or urgent procedures outside the operating 
room requiring deep sedation. There may be a dichotomy 
from what anesthesiologists say they would do based on 
the presentation of scenarios and what they actually do. The 
previously cited Pediatric Consortium study, being obser-
vational by design, illustrated the existence of variability of 
care. Resolving this dilemma demands several steps.

First, there is need a for high-quality multicenter study 
on adults to establish the actual incidence of aspiration and 
pulmonary complications during sedation, with attention 
to the depth and duration of sedation, agent choice, and 
incidence of apnea requiring positive bag-mask ventilation. 
The Pediatric Sedation Consortium demonstrates how such 
a challenging study can be accomplished. Mild to moder-
ate sedation with benzodiazepines and opioids alone is dif-
ferent than with propofol, which more frequently results 
in intervals of general anesthesia, and may lead to apnea 
requiring rescue bag-mask ventilation. Synergism of seda-
tives and opioids causing loss of consciousness is well 
understood by anesthesiologists, but frequently underap-
preciated by other practitioners administering sedation. 
Physicians, whether they are ED doctors or anesthesiolo-
gists, who think they are so skilled in the administration of 

propofol that they can avoid inducing general anesthesia or 
apnea are mistaken.

Second, the tendency to make simplistic guidelines 
should be avoided. Injury and pain, especially in conjunc-
tion with opioid administration, delay gastric emptying, the 
degree of which is unpredictable and cannot be extrapolated 
from healthy patients. Logically, the NPO time before the 
injury should be considered as opposed to the duration of 
NPO to the time of the procedure. Use of point-of-care ultra-
sonographic measurement of antral cross-sectional area rep-
resents a promising modality to determine which patients 
have stomach contents that place them “at risk” (high vol-
ume or particulate matter). Such testing would allow indi-
vidualized periprocedural decision making regarding the 
appropriateness of deep sedation.13,14 Although ultrasound 
assessment of gastric volume has been shown to be highly 
reproducible, the study included only 3 anesthesiologists 
with extensive experience in abdominal ultrasound.15 ED 
physicians have integrated diagnostic point-of-care ultraso-
nography in many aspects of their practice, and expanding 
its application to identify patients whose gastric contents 
put them at increased risk would be valuable. Defining the 
minimum training requirements to ensure accurate assess-
ments has been suggested as the area that requires further 
investigation before this modality can be recommended for 
a broad adoption.16

Third, there is a need for a multidisciplinary task force 
that would include experts from anesthesiology and emer-
gency medicine to produce universal NPO clinical guide-
lines that would resolve the present dichotomy. The best 
approach should be dictated by safety considerations 
based on scientific evidence, not the competing interests of  
2 specialties.

In 1946, Mendelson17 presented his sentinel work on 
aspiration of stomach contents during a meeting of the New 
York Obstetrical Society. At that time, it was customary to 
deliver a general anesthetic via mask rather than tracheal 
tube, and fasting was not required before surgery. He ana-
lyzed 44,016 cases of anesthetic administration for labor and 
cesarean delivery, and found 66 (0.15%) cases of aspiration. 
Among those cases, 21 (32%) had a delayed presentation of 
symptoms, and 2 patients died due to airway obstruction 
from solid aspirated material. The risk of Mendelson syn-
drome during routine childbirth eventually led to the aban-
donment of general anesthesia delivered by mask in favor 
of tracheal intubation if general anesthesia was needed, 
and contributed to subsequent expansion of neuraxial tech-
niques for labor analgesia and cesarean delivery. This study 
also laid the foundation of a focus by anesthesiologists on 

Table. Supporting Evidence of ACEP Clinical Policy on Procedural Sedation in ED
Study Design Population Outcomes
Roback et al7 Retrospective, single-center study 1555 pediatric patients (median age 6.7 y) Vomiting: 7.5%, regardless of NPO duration. 

No clinical aspiration
Treston et al8 Prospective, single-center case 

series
257 pediatric patients (1–12 y) Vomiting: 13.9%, increasing with NPO status 

>3 h, and with age. No clinical aspiration
Babl et al9 Prospective, single-center case 

series
218 pediatric patients (median age 8.3 y) Vomiting 7%, regardless of NPO. No clinical 

aspiration
Bell et al10 Prospective observational single- 

center case series
400 adult and pediatric patients (286 

patients older than 15 y)
Vomiting 0.5%, regardless of NPO. No clinical 

aspiration

Abbreviations: ACEP, American College of Emergency Physician; ED, emergency department; NPO, nil per os.
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risk reduction during procedures, resulting in the highest 
patient safety standards among all medical specialties.18 To 
put professional safety standards into perspective, a study 
done in an ED setting would need to exceed 585 patients 
to observe 1 episode of aspiration (estimated risk of 0.17%, 
95% upper confidence interval) to make it comparable to 
operating room practice in 1946, before wide adoption of 
tracheal intubation and aspiration precautions. Moreover, 
current estimates of perioperative aspiration in the setting 
of emergency surgery in the range of 1 per 895 cases should 
be considered for power analysis in study design.19 Finally, 
the majority of patients who aspirate, up to 63%, do not have 
any clinical symptoms. These episodes of silent aspiration 
manifest as arterial desaturation, with subsequent radio-
graphic findings consistent with aspiration pneumonitis.19

The disparity in practice between ED physicians and anes-
thesiologists regarding sedation practices will likely continue 
for the foreseeable future. Although the ASA is currently 
working on deep sedation guidelines (Apfelbaum J, personal 
communication, November 15, 2017), this will likely take 
years before approval. In the meantime, anesthesiologists 
may continue to be called by the ED at times to consult or to 
assist with some cases of sedation. While developing or rec-
ommending a sedation plan, they should consider that if aspi-
ration were to occur, they would be held to the guidelines and 
standards of care of the ASA, not the ACEP. Anesthesiologists 
should be able to explain and educate colleagues from other 
specialties that high safety standards and sufficient evidence 
are the drivers of our practice and the reason for the dramatic 
reduction in anesthetic mortality that has taken place over 
the past several decades.20 Until adequately powered, high-
quality studies contradict anesthesiologists’ current approach 
to NPO considerations for mitigation of the risk of aspira-
tion, our current practices related to sedation in patients with 
potentially full stomachs should remain intact. E

DISCLOSURES
Name: Roman Dudaryk, MD.
Contribution: This author helped write the article.
Name: Richard H. Epstein, MD.
Contribution: This author helped write the article.
Name: Albert J. Varon, MD, MHPE.
Contribution: This author helped write the article.
This manuscript was handled by: Richard P. Dutton, MD.

REFERENCES
 1. American Society of Anesthesiologists Task Force on 

Preoperative Fasting and the Use of Pharmacologic Agents to 
Reduce the Risk of Pulmonary Aspiration. Practice Guidelines 
for Preoperative Fasting and the Use of Pharmacologic Agents 
to Reduce the Risk of Pulmonary Aspiration: Application to 
Healthy Patients Undergoing Elective Procedures: An Updated 
Report by the American Society of Anesthesiologists Task Force 
on Preoperative Fasting and the Use of Pharmacologic Agents 

to Reduce the Risk of Pulmonary Aspiration. Anesthesiology. 
2017;126:376–393.

 2. Cheney FW, Posner KL, Caplan RA. Adverse respiratory events 
infrequently leading to malpractice suits. A closed claims anal-
ysis. Anesthesiology. 1991;75:932–939.

 3. Mason KP. Challenges in paediatric procedural sedation: politi-
cal, economic, and clinical aspects. Br J Anaesth. 2014;113(suppl 
2):ii48–ii62.

 4. Godwin SA, Burton JH, Gerardo CJ, et al; American College 
of Emergency Physicians. Clinical policy: procedural sedation 
and analgesia in the emergency department. Ann Emerg Med. 
2014;63:247–258.e18.

 5. Chawla N, Boateng A, Deshpande R. Procedural sedation in 
the ICU and emergency department. Curr Opin Anaesthesiol. 
2017;30:507–512.

 6. Thorpe RJ, Benger J. Pre-procedural fasting in emergency seda-
tion. Emerg Med J. 2010;27:254–261.

 7. Roback MG, Bajaj L, Wathen JE, et al. Preprocedural fasting and 
adverse events in procedural sedation and analgesia in a pedi-
atric emergency department: are they related? Ann Emerg Med. 
2004;44:454-459.

 8. Treston G. Prolonged pre-procedure fasting time is unnecessary 
when using titrated intravenous ketamine for paediatric proce-
dural sedation. Emerg Med Australas. 2004;16:145-150.

 9. Babl FE, Puspitadewi A, Barnett P, et al. Preprocedural fasting state 
and adverse events in children receiving nitrous oxide for proce-
dural sedation and analgesia. Pediatr Emerg Care. 2005;21:736-743.

 10. Bell A, Treston G, McNabb C, Monypenny K, Cardwell R. 
Profiling adverse respiratory events and vomiting when using 
propofol for emergency department procedural sedation. 
Emerg Med Australas. 2007;19:405–410.

 11. Green SM, Mason KP, Krauss BS. Pulmonary aspiration during 
procedural sedation: a comprehensive systematic review. Br J 
Anaesth. 2017;118:344–354.

 12. Beach ML, Cohen DM, Gallagher SM, Cravero JP. Major 
adverse events and relationship to nil per os status in pediat-
ric sedation/anesthesia outside the operating room: A Report 
of the Pediatric Sedation Research Consortium. Anesthesiology. 
2016;124:80–88.

 13. Alakkad H, Kruisselbrink R, Chin KJ, et al. Point-of-care ultra-
sound defines gastric content and changes the anesthetic man-
agement of elective surgical patients who have not followed 
fasting instructions: a prospective case series. Can J Anaesth. 
2015;62:1188–1195.

 14. Bouvet L, Boselli E, Cheere E, Stewart A, Allaouchiche B, 
Chassard D. Ultrasound assessment of the prokinetic effect of 
erythromycin in trauma patients with a full stomach: a case 
series. Anesth Analg. 2016;122:1108–1111.

 15. Kruisselbrink R, Arzola C, Endersby R, Tse C, Chan V, Perlas 
A. Intra- and interrater reliability of ultrasound assessment of 
gastric volume. Anesthesiology. 2014;121:46–51.

 16. Van de Putte P, Perlas A. Ultrasound assessment of gastric con-
tent and volume. Br J Anaesth. 2014;113:12–22.

 17. Mendelson CL. The aspiration of stomach contents into 
the lungs during obstetric anesthesia. Am J Obstet Gynecol. 
1946;52:191–205.

 18. Kohn LT CJ, Donaldson MS. To Err is Human: Building A Safer 
Health System. Washington, DC: National Academy Press; 2000.

 19. Warner MA, Warner ME, Weber JG. Clinical significance 
of pulmonary aspiration during the perioperative period. 
Anesthesiology. 1993;78:56–62.

 20. Lanier WL. A three-decade perspective on anesthesia safety. 
Am Surg. 2006;72:985–989.

John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel



