
V O L U M E  8 4  ·  N o.  1 2  ·  D E C E M B E R  2 0 1 8



Vol. 84 - No. 12 MiNerVa aNestesiologica 1413

E X P E R T S ’  O P I N I O N

Nil per os guidelines: 
what is changing, what is not, and what should?

Michael V. Presta 1 *, sekar s. BHaVaNi 2, Basem B. aBDelMalaK 3

1Department of anesthesiology, loyola University Medical center, Maywood, il, Usa; 2anesthesiology institute, 
cleveland clinic, cleveland, oH, Usa; 3Departments of general anesthesiology and outcomes research, 
cleveland clinic, cleveland, oH, Usa
*corresponding author: Michael V. Presta, Department of anesthesiology, loyola University Medical center, 2160 south First av-
enue Maywood, il 60153, Usa. e-mail: mpresta1@gmail.com

a B s t r a c t
Preoperative nil per os (NPo) guidelines have been in existence since the recognition of the risk of perioperative aspira-
tion. these guidelines aim at reducing the risk for gastric content aspiration to the lowest possible, to avoid associated 
morbidity, unplanned hospital and/or an intensive care admission. thus, such guidelines are not only considered for pa-
tients having major surgeries, but more so in those having ambulatory surgery including those performed at non-operating 
room anesthesia locations. NPo guidelines have always been controversial due to the paucity of data in support of one 
recommendation versus another and have seen multiple changes and updates by the issuing national anesthesiology 
societies as new evidence emerges. at the present time, they have become increasingly permissive, such that the inges-
tion of clear fluids is now encouraged up to two hours before elective surgery. This has added more fuel to the already 
heated controversies regarding NPo guidelines and contributed to the experienced variability among different local NPo 
policies adopted by different clinicians. in this article, we attempt to discuss many of these controversies, including the 
relationship between NPo duration and the risk of aspiration, NPo and the choice of airway device, NPo and operating 
room efficiency and NPO for procedural sedation.
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the realization for the need for nil per os 
(NPo) guidelines is not new.1 It was first 

based upon the inconvenience and unpleasant-
ness associated with vomiting under chloroform 
anesthesia. the devastating effects of aspiration 
leading to death was described later in 1862. 
Mendelson, in 1946, described the devastating 
consequences that occur when pregnant women 
with abolished airway reflexes aspirate gastric 
contents.2 since then the prevention of aspira-
tion, and its sequelae, has been a major focus 
of anesthesia practice. recommendations soon 

followed regarding the minimum fasting period 
that varied anywhere from two to eight hours 
and the prevalent practice of NPo after mid-
night in healthy subjects undergoing general 
anesthesia.

Aspiration risk

the exact incidence of pulmonary aspiration is 
not known as most of the aspirations are either 
silent or associated with nonspecific symptoms 
like tachycardia, tachypnea, coughing, larynge-
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al/bronchospasm, or desaturation.3 Moreover, it 
is probably under-reported as well. Most stud-
ies estimate the incidence of pulmonary aspira-
tion to be approximately one in 2000 to 3000 
anesthetics in adults4-6 with a slightly higher risk 
in children (one in 1200 to one in 2600).4, 5 in 
contrary, a report of the Pediatric sedation re-
search consortium published in 2016 in anes-
thesiology reviewed major adverse events and 
relationships to NPo status in pediatric seda-
tion/anesthesia outside the operating room and 
reported lower than anticipated aspiration risk 
even when looking at the NPo status.7 a total of 
139,142 procedural sedation/anesthesia encoun-
ters were collected between september 2nd, 2007 
and November 9th, 2011. there were 0 deaths, 
10 aspirations, and 75 major complications. 
NPo status was known for 107,947 patients, of 
whom 25,401 (23.5%) were not NPo. aspira-
tion occurred in eight of 82,546 (0.97 events per 
10,000) versus two of 25,401 (0.79 events per 
10,000) patients who were NPo and not NPo, 
respectively (odds ratio: 0.81; 95% ci: 0.08 to 
4.08; P=0.79).7 the authors concluded that the 
incidence of aspiration is similar whether chil-
dren are fasted or not, with fasting status not be-
ing an independent risk factor for aspiration.

NPO guidelines

With the accumulation of new medical knowl-
edge, changing and evolving technology and 
practice settings, the american society of anes-
thesiologists (asa) recently updated their NPo 
guidelines in March 2017.8 these guidelines are 
based on the current literature, expert and so-
ciety members’ opinion and clinical feasibility 
data. the guidelines recommend restriction of 
clear fluids (not including alcohol) for two hours, 
breast milk for four hours, infant formula for six 
hours, a light meal or non-human milk for six 
hours and a large fatty meal for eight hours. this 
is applicable to infants (<2 year of age), children 
(two to 16 year of age) and adults before elective 
procedures requiring general anesthesia, regional 
anesthesia, or procedural sedation and analgesia.8 
the authors made it clear that these guidelines 
addressed only healthy patients undergoing non-
emergent procedures. they realized the need to 

modify these guidelines based on the presence 
of coexisting diseases. For example in patients 
with diseases causing elongated gastric empty-
ing, such as long standing diabetes, Parkinson’s 
disease, multiple sclerosis, etc. a longer duration 
of NPo well above what is recommended in the 
guidelines maybe considered and in fact favored 
by many anesthesiologists. in addition, the au-
thors realized the need to take both the amount 
and type of foods ingested into consideration 
when determining an “appropriate” fasting pe-
riod. the asa guidelines are in concert with the 
most recently published european society of an-
esthesiologists (esa) guidelines.9 given the fact 
these are only guidelines and not the standard of 
care, institutions continue to adopt these NPo 
guidelines as published or modified versions of it 
resulting in variability in clinical practice.

Barriers to NPO 
guidelines’ implementation

even though preoperative NPo instructions are 
universally provided for surgical patients, many 
do not adhere to the specific requirements. 
Many of the reasons cited stem from hunger, 
thirst, irritability and other unpleasantness in-
curred by fasting. these particularly unlikable 
feelings often lead to temptation and eventual 
deviation from the fast placing the anesthesia 
provider in a position to decipher the safety of 
proceeding with the case as scheduled. it might 
be worth mentioning that more compliance 
may be achieved when the rationale behind 
the NPo guidelines is explained to patients 
in a language they understand. learning from 
personal experience, discussing this issue with 
many patients, attracts more attention and sense 
of seriousness.

Fluid intake and preoperative fasting

there has been a renewed interest in whether 
the type of fluid ingested affects gastric empty-
ing. Du et al in 2017 showed that despite early 
phase differences, clearance from the stomach of 
apple juice, 2% milk or ensure clear is similar 
at the terminal phase and all the three types are 
completely cleared by 3 to 3.5 hours.10 okabe et 
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anesthesiologists. the asa8 and esa guide-
lines9 still categorize milk as a solid food requir-
ing longer NPo than clear liquids. in fact, all 
but one member of the esa expert group con-
sider that tea or coffee with milk added (up to 
about one fifth of the total volume) are still clear 
fluids. Although the literature is insufficient to 
evaluate the influence of preoperatively adding 
milk or milk products to clear liquids (e.g., tea 
or coffee) on either pulmonary aspiration, gas-
tric volume, pH, or gastric emptying, some stud-
ies on healthy volunteer subjects have reported 
equivocal findings for gastric volume and gas-
tric emptying when these products are added to 
clear liquids.11, 15, 16 there are no large random-
ized studies that have looked at the safety of this 
practice. the concern is based on the fact that 
milk ingested in large volumes curdles in the 
stomach and behaves as a solid. Hillyard et al 
using the paracetamol absorption technique and 
real time ultrasound measurement to evaluate 
gastric emptying of certain liquids demonstrated 
that the addition of a small to moderate volume 
of full fat milk (50 ml) to tea/coffee would not 
significantly delay gastric emptying.15 this ran-
domized controlled crossover study was con-
ducted in ten healthy volunteers. there was no 
significant difference in the mean maximum 
concentration of paracetamol and mean time 
maximum concentration between black tea and 
tea with milk. although the study was limited in 
the fact that it was restricted to a small number 
of healthy non-obese volunteers, it allows bet-
ter insight into the possible management of the 
inadvertent addition of milk or creamer to a pa-
tient’s coffee or tea.

Preoperative carbohydrate loading 
with enhance recovery after surgery 

and NPO implementation

the recent worldwide adaptation of enhanced 
recovery after surgery (eras) protocols origi-
nated from the goal of decreasing morbidity and 
mortality from some of the most common pro-
cedures being performed in hospitals. enhanced 
recovery pathways include goals of minimizing 
malnourished and catabolic states by decreasing 
insulin resistance perioperatively. the tradition-

al. compared gastric emptying rate between milk 
and iso-calorically adjusted clear fluids by ultra-
sound measurements of the gastric antral cross-
sectional area after their ingestion.11 they noted 
that there were no significant differences in liquid 
gastric emptying after drinking equal volumes of 
either orange juice or milk as long as both had the 
same number of calories. their results suggest 
that liquid gastric emptying mainly depends on 
the total amount of calories rather than composi-
tional differences. although both of these studies 
have limitations that prevent an over simplifica-
tion, generalization, and change of the asa rec-
ommendations on clear liquids, they do encour-
age further investigations into these frequently 
encountered preoperative scenarios.

recently, the volume, the amount of particu-
late matter and the split dose protocol in bowel 
preparation have been the focus of controversy 
that arises when colonoscopies are discussed.3 
in a large Medicare population enrolled in the 
surveillance, epidemiology, and end results 
(seer) program it has been shown that the in-
cidence of aspiration is higher during elective 
colonoscopies performed with general anesthe-
sia (0.14%) as compared to 0.1% without.12 the 
practice of split bowel preparation protocols that 
target the time interval between the last dose 
of the agent and the start of colonoscopy to be 
within three to five hours combined with diet 
modifications has been shown to be an important 
factor in determining satisfactory bowel prepa-
ration quality regardless of the time of the day 
when the procedure is scheduled.13 the authors 
of the study also concluded that the quality was 
worse when the prep to colonoscopy interval 
was greater than six hours. Moreover, one of the 
suggested advantages of using a split preparation 
was better patient compliance and satisfaction. 
similarly, it has been suggested that decreasing 
the prep to colonoscopy to under eight hours fol-
lowing a routine bowel preparation yields better 
endoscopy conditions.14

The addition of cream or milk to 
preoperative coffee or tea controversy

the addition of cream or milk to tea or coffee 
has been another bone of contention amongst 
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Preoperative chewing of gum controversy

chewing gum is not regarded as either food or 
drink by some patients and is frequently not 
addressed in patient NPo instructions prior 
to procedures.23, 24 chewing of gum prior to a 
general anesthetic has been thought to increase 
gastric fluid volume and acidity.25, 26 there is 
also the fear that a swallowed gum or one ad-
herent to the back of the throat might be regur-
gitated and aspirated while under anesthesia.26 
there is however increasing evidence in both 
the pediatric and adult population that this may 
be far from the truth.26 the study by smoak 
et al. suggested that gum chewing increases 
esophageal and pharyngeal pH, and that the use 
of a bicarbonate gum appears to be a useful ad-
junctive antireflux therapy.27 similarly, goudra 
et al.28 demonstrated the safety of not deny-
ing or delaying the administration of sedative 
and anesthetic medications due to preoperative 
chewing of gum. in their study they showed 
that the mean gastric volume, or total amount 
of liquid in the stomach, was statistically higher 
in patients who chewed gum before their proce-
dure (13 ml) versus those who did not (6 ml). 
However, there was no statistically significant 
difference in pH values. the authors noted that 
the increased gastric volume of 0.35 ml/kg in 
the group that chewed gum is still under 0.4 
ml/kg, which is believed to be the threshold 
above which there is higher risk for aspiration.

Choice of airway device and NPO

in many parts of the world the use of supra-
glottic devices (sgDs) has exceeded that of 
the etts. in the UK, more than half of the ap-
proximately 3 million general anesthetics ad-
ministered yearly, are managed with a sgD.29 
there have been some concerns regarding the 
use of sgDs in certain patients as they do not 
reliably protect against gastric aspiration. in 
the 4th National audit Project of the UK, aspi-
ration was the primary airway event in 16.5% 
of anesthesia-related events, and the secondary 
event in another 5%; moreover, it was the pri-
mary event in 50% of associated deaths.29 they 
identified several cases where airway manage-

al NPo from midnight recommendation led to an 
overnight fast which inhibited insulin secretion 
thereby releasing glucagon and cortisol leading 
to an undesired catabolic state. current evidence 
reinforces the idea that eliminating oral fluid in-
take for more than 12 hours before surgery is not 
required and that oral carbohydrate rich drinks 
(primarily maltodextrin as opposed to monosac-
charides or disaccharides) given 2-4 hours prior 
to surgery reduce insulin resistance, decrease 
protein breakdown and increases strength for the 
surgical patient.

It is now known that consuming clear fluids 
up until two hours before induction of anesthesia 
does not increase gastric volumes, therefore pos-
ing no significant increased risk for aspiration, 
and in fact have been found to stimulate gastric 
emptying.17, 18 However, this stem of the eras 
protocol is also not without controversy. Many 
consider this a weak recommendation based on 
moderate quality evidence.19-21 in fact, a recent 
network meta-analysis reported by amer and 
colleagues22 demonstrated that compared with 
fasting, preoperative low-dose and high-dose 
carbohydrate administration decreased post-
operative length of stay by 0.4 (95% ci: 0.03 
to 0.7) and 0.2 (0.04 to 0.4) days respectively. 
There was no significant decrease in length of 
stay compared with water or placebo. there was 
no statistically significant difference in the post-
operative complication rate, or in most of the 
secondary outcomes, between carbohydrate and 
control groups.22

this review, incorporating the results of more 
than 40 randomized controlled trials and involv-
ing over 3000 patients, showed that the admin-
istration of preoperative carbohydrate within 4 
hours of surgery start time is safe, but does not 
provide a significant clinical benefit over water, 
or a flavored drink with no calories. The authors 
conclude that this needs to be considered when 
developing elective eras protocols, particular-
ly given the significant costs involved in routine 
carbohydrate loading. Future trials investigating 
preoperative loading should focus on the poten-
tial role of other additives, such as immunonu-
trients, in selected patients.22
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ered clear liquids has a great potential in those 
patients who regularly consume such caffein-
ated drinks. caffeine headache as a withdrawal 
symptom from missing their morning caffeine 
containing drink may lead to unpleasant head-
aches and even migraines that can be avoided 
with this simple patient education.

NPO and procedural sedation

Because sedation-anesthesia is a continuum30 
and patients can slip into deeper than intended 
level of sedation without warning, the risk of 
aspiration in full stomach patients is a valid 
concern. therefore, observing the same NPo 
guidelines is a reasonable practice for proce-
dure sedation whether this is for moderate seda-
tion more often provided by the proceduralist 
supervising a sedation registered nurse, or deep 
sedation often provided by an anesthesiologist 
alone or supervising a physician trainee or an-
esthesia provider such as nurse anesthetist or 
anesthesiologist assistant as it is the case in the 
Usa.

Final thoughts

assessing aspiration risk in a patient is further 
complicated by patient, surgery, and patient 
positioning related factors.3, 31 in addition, the 
depth of anesthesia, anesthetic technique and 
use of midazolam, opioids and propofol have 
been associated with a higher incidence of break 
of the pharyngeal barrier. there are many gaps 
in our understanding of what leads to regurgita-
tion and what we can do to prevent intraopera-
tive vomiting and potential aspiration in the face 
of an unprotected airway. some anesthesiolo-
gists still continue to debate beliefs that longer 
fasts are better citing anecdotal experiences and 
concerns resulting in changes in the surgical 
schedules at best or case cancelations at worst. 
With this ever-changing debate on NPo fasting 
guidelines one should steer away from anecdotal 
stories and other non-evidence-based decision 
making and realize that a “one-size-fit-all” ap-
proach may not necessarily work for everyone 
involved.

ment was with a sgD despite clear evidence of 
risk factors for aspiration. the authors of the 
NaP4 project have recommended that anesthe-
tists must assess all patients for risk of aspira-
tion prior to anesthesia. this applies particular-
ly to urgent and emergency surgery and noted 
that a properly placed tracheal tube offers the 
highest protection against aspiration. if sgD is 
deemed appropriate, perhaps, a second-genera-
tion saD that incorporates a gastroesophageal 
access in its design may offer better protection 
than a first-generation device. However, further 
research is needed to confirm and quantify this. 
We agree with their recommendations and note 
that NPo is described for elective procedures, 
however in many emergency and trauma pro-
cedures even if the patient has been NPo due 
to various reasons, before the emergency event, 
for what is considered as an “adequate dura-
tion” that the presence of a full stomach and 
aspiration risk should be strongly considered 
perhaps even favoring an ett over a sgD as 
discussed above.

NPO and OR efficiency

Many anesthesiologists require the full eight 
hours of NPo calculated from the beginning 
of the first-round procedure of the day regard-
less whether the procedure is scheduled as first 
round or later in the day. This allows flexibil-
ity in scheduling in the occasion that the first-
round patient does not show up, or the proce-
dure gets delayed or re-scheduled for any rea-
son (patient, personnel, or equipment related), 
then the second or even the third-round patient 
can be cared for ahead of their originally sched-
uled time to improve efficiency and minimize 
operating room idle time. this practice is com-
mon; however, it may lead to hypovolemia, hy-
poglycemia, and patient dissatisfaction due to 
prolonged periods of huger, thirst and associ-
ated unpleasant feelings. this can be mitigated 
by observing the clear liquid two-hour NPo 
time, especially using clear liquid like bulb 
free juices. this will help minimize thirst, and 
give some energy, and avoid hypoglycemia in 
diabetic fasting patients. Moreover, educating 
patients that coffee and tea are also consid-
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Key messages

• Preoperative identification of patients 
at risk and prevention of aspiration through 
NPo fasting guidelines are the foundation of 
anesthesia practice.

• With recent NPo evidence-based data 
becoming available, several editorials and 
national anesthesiology societies have rec-
ommended a more liberal approach to preop-
erative fasting guidelines.

• anesthesiologists now face new chal-
lenges moving forward with these recom-
mendations, while attempting to balance the 
co-morbid states of our surgical patients and 
the still ever-present aspiration risk.

• careful consideration and understand-
ing of the physiological, pharmacological, 
and aspiration issues involved with both 
sides of this controversial issue is of upmost 
importance in formulating standard of care 
practices.

References

1. Maltby Jr. Fasting from midnight—the history behind the 
dogma. Best Pract res clin anaesthesiol 2006;20:363–78. 
2. Mendelson cl. the aspiration of stomach contents into 
the lungs during obstetric anesthesia. am J obstet gynecol 
1946;52:191–205. 
3. Bhavani ss, abdelmalak BB. Fasting Before anesthesia: 
an Unsettled Dilemma. anesth analg 2017;125:369–71. 
4. Janda M, scheeren tW, Nöldge-schomburg gF. Manage-
ment of pulmonary aspiration. Best Pract res clin anaesthe-
siol 2006;20:409–27. 
5. Knight Pr, Davidson Ba, Nader ND, Helinski JD, 
Marschke cJ, russo ta, et al. Progressive, severe lung injury 
secondary to the interaction of insults in gastric aspiration. 
exp lung res 2004;30:535–57. 
6. Marik Pe. aspiration pneumonitis and aspiration pneumo-
nia. N engl J Med 2001;344:665–71. 
7. Beach Ml, cohen DM, gallagher sM, cravero JP. Major 
adverse events and relationship to Nil per os status in Pe-
diatric sedation/anesthesia outside the operating room: a 
report of the Pediatric sedation research consortium. anes-
thesiology 2016;124:80–8. 
8. Practice guidelines for Preoperative Fasting and the Use 
of Pharmacologic agents to reduce the risk of Pulmonary 
aspiration: application to Healthy Patients Undergoing elec-
tive 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 Pul-
monary aspiration. anesthesiology 2017;126:376–93. 
9. smith i, Kranke P, Murat i, smith a, o’sullivan g, søre-



NIL PER OS gUiDeliNes Presta

Vol. 84 - No. 12 MiNerVa aNestesiologica 1419

College of Anaesthetists and the Difficult Airway Society. 
Part 1: anaesthesia. Br J anaesth 2011;106:617–31. 
30. american society of anesthesiology. continuum of 
Depth of Sedation: Definition of General Anesthesia and 
levels of sedation/analgesia. committee of origin: Quality 
Management and Departmental administration (approved 
by the asa House of Delegates); 2009 [internet]. available 
from: www.asahq.org/quality-and-practice-management/
standards-guidelines-and-related-resources/continuum-of-
depth-of-sedation-definition-of-general-anesthesia-and-lev-
els-of-sedation-analgesia [cited 2018, oct 8].
31. asai t. editorial ii: who is at increased risk of pulmonary 
aspiration? Br J anaesth 2004;93:497–500. 

26. Poulton tJ. gum chewing during pre-anesthetic fasting. 
Paediatr anaesth 2012;22:288–96. 

27. smoak Br, Koufman Ja. effects of gum chewing on 
pharyngeal and esophageal pH. ann otol rhinol laryngol 
2001;110:1117–9. 

28. goudra Bg, singh PM, carlin a, Manjunath aK, reih-
mer J, gouda gB, et al. effect of gum chewing on the Vol-
ume and pH of gastric contents: a Prospective randomized 
study. Dig Dis sci 2015;60:979–83. 

29. cook tM, Woodall N, Frerk c; Fourth National audit 
Project. Major complications of airway management in the 
UK: results of the Fourth National audit Project of the royal 

Conflicts of interest.—The authors certify that there is no conflict of interest with any financial organization regarding the material 
discussed in the manuscript.
Article first published online: October 31, 2018. - Manuscript accepted: October 5, 2018. - Manuscript revised: September 6, 2018. - 
Manuscript received: May 23, 2018.


