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Abstract

Background: The American Society of Anesthesiologists (ASA) recommends fasting before surgery: clear liquids
(2 hrs), breast milk (4 hrs), light meal (6 hrs), and fried foods/fatty foods/meat (> 8 hrs). In emergencies, guidelines
are bypassed for timely surgical intervention. Pediatric post-anesthesia complications caused by violating fasting
guidelines remain controversial. The aim of this study was to compare the risk of post-anesthetic complications in
patients who met and did not meet ASA fasting guidelines for pediatric orthopaedic emergency procedures.

Methods: Patients were retrospectively identified who had emergent procedures at a level 1 pediatric trauma center
from 2010 to 2020. Patients were divided into two groups: those meeting current ASA fasting criteria of fasting and
those who did not. Charts were reviewed for complications of gastric content aspiration during or following anesthesia.

Results: There were 321 patients who met inclusion criteria for emergency orthopaedic surgeries. Of these, 264 (82%)
met fasting guidelines, and 57 (18%) did not. One patient who met preoperative fasting status needed postoperative
supplemental oxygen and met criteria to be reported as an adverse event. Of the 57 patients not meeting fasting
guidelines, there were no anesthesia-reported adverse events.

Conclusions: No increased risk was found with anesthesia in nonfasted patients with orthopaedic emergencies
undergoing general anesthesia during the perioperative period in this underpowered, pilot study. No respiratory
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complications (pulmonary aspiration, intraoperative or postoperative emesis, or postoperative respiratory support) were
reported in patients who did not meet fasting guidelines. The authors believe this is a valuable starting point for further

research into fasting criteria in pediatric trauma patients.

Level of Evidence: 111

Key Concepts

* No increased risk was found with anesthesia in nonfasted patients with orthopaedic emergencies undergoing general

anesthesia during the perioperative period.

* Modern anesthesia techniques are tailored to minimize risk of pulmonary aspiration in patients with unknown

fasting status.

* The rate of pulmonary complications following modern anesthesia in children remains so small as to suggest that
additional research is needed to determine if fasting guidelines are truly necessary in the majority of cases or if other
factors beyond the time since last oral intake should be more carefully considered.

Introduction

There are several classic risk factors for aspiration during
anesthesia, including induction technique, posture of

the patient on the operating table (supine vs. prone),
procedure type (upper airway surgery), emergent case
classification, American Society of Anesthesiologists
(ASA) classification, and fasting status.!> The most
recent ASA practice guidelines for preoperative fasting
recommend abstaining from clear liquids (2 hours),
breast milk (4 hours), light meal (6 hours), and fried and
fatty foods and meat (8 hours or more) before surgery.?
The purpose of these guidelines is to reduce the risk

of pulmonary gastric content aspiration, a rare but
historically significant complication of general anesthesia
and procedural sedation. In adult literature, the incidence
of aspiration varies but is thought to be between one in
3,200 and one in 7,100 anesthetics.*> Historically, the
published risk of aspiration for pediatric patients has
been even higher, ranging from two to 10 events per
10,000 anesthetics.®8

In contrast to adults, however, pediatric patients are at
much lower risk of developing pneumonitis, aspiration
pneumonia, or requiring prolonged respiratory support
following aspiration events.®? Fasting status as an
independent risk factor for aspiration has suffered
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from inconsistent evidence in the literature.!%!3 In the
nonsurgical literature, a recent retrospective review

of 2,674 patients undergoing procedural sedation (not
general anesthesia) in a large pediatric emergency
department by Stewart et al.'® found that 555 patients
(21%) not meeting ASA periprocedural fasting criteria
had no significant difference in rates of complications
compared with the fasted cohort. Modern anesthesia
techniques, such as rapid sequence induction (RSI), and
airway protection methods, such as cricoid pressure, can
further improve the safety of anesthesia for pediatric
patients when fasting status is unknown or in doubt.
Okubo et al.!” found that RSI was associated with a
higher success rate on first intubation attempts and

did not have an increased risk of complications in the
emergency department. However, the evidence for

the risk of aspiration with RSI in general anesthesia is
mixed.!®1?

This study specifically investigated the risk for
anesthesia-related respiratory complications during and
following emergency orthopaedic procedures in the
operating room. The authors hypothesized that patients
who did not meet ASA fasting guidelines would not
have a significantly increased risk of anesthesia-related
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pulmonary complications. Emergency orthopaedic
procedures were chosen because they would have
occurred regardless of the patient’s fasting status and
would therefore provide two groups for comparison
without having to design and execute a study that would
violate current ASA guidelines for elective surgery. If the
aspiration risks were found to be high by this study, or
by future work in this area, then the risk-benefit analysis
of some emergent or urgent surgery may need to be
altered in favor of waiting for gastric contents to empty.
However, if the results of this study or future work
indicated that fasting times have little bearing on the risk
of gastric content aspiration in children, then the
risk-benefit analysis of even elective procedures might
need to be reconsidered.

Materials and Methods

Patients were selected via hospital electronic medical
records data query at a high volume, level 1 pediatric
trauma center after institutional review board approval.
Patients included in the study underwent operative
intervention and were scheduled as emergent by the
attending orthopaedic surgeon. The included procedures
were closed reduction and percutaneous pinning
versus open reduction and internal fixation for type I1I
supracondylar humeral fractures, percutaneous pinning
of acute/unstable slipped capital femoral epiphyses
(SCFE), debridement of open fractures, incision and
drainage of septic arthritis, fasciotomy for compartment
syndromes, and surgical stabilization of femoral neck
fractures. There were no exclusions. All patients who
had any of the above-listed procedures and who were
scheduled as emergent by the attending orthopaedic
surgeon were included. The final cohort included

321 pediatric emergency orthopaedic surgical patient
cases performed between 2010 and 2020. Patients
were divided into two groups: those who met fasting
guidelines and those who did not. By policy, the
hospital simplifies ASA guidelines to 2 hours for clear
liquids, 4 hours for breast milk, and 8 hours fasting

for non-clear liquids and solid food.! The following
variables were collected: patient height and weight,
operating room position (supine vs. prone), airway
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type, procedure type, induction methods, maintenance
agents, and ASA classification. All charts were then
reviewed for the following complications: unplanned
intensive care unit (ICU) admission, postoperative
respiratory distress, intra- and postoperative vomiting,
intra- and postoperative aspiration, postoperative cough,
postoperative pneumonia, prolonged supplemental
oxygen requirement, and death.

Demographic and clinical variables of interest were
compared between patients meeting and violating

fasting guidelines. For continuous variables, #-tests

were used when parametric assumptions were met;
Wilcoxon-Mann-Whitney was applied to nonparametric
data. For categorical variables, chi-squared and Fisher’s
exact tests (where expected cell count of N < 5) were used.
All analyses were conducted using SAS (version 9.4, SAS
Institute Inc., NC, USA) and applying alpha = 0.05 for
statistical significance. A power analysis was conducted.
Due to an extremely low risk of these complications, the
minimum necessary sample size would need to be 2,067
per group at a P < 0.05 significance level.

Results

Study Population

A total of 321 emergent procedures from 2010 to 2020
were analyzed. Table 1 summarizes the characteristics

of patients included in the study. Of the 321 procedures
analyzed, 57 patients (17.8%) were classified as not
meeting the hospital’s fasting guidelines. The majority of
patients were ASA T (N =217; 67%). Table 2 lists ASA
classification definitions.

All 321 procedures were regarded as pediatric
orthopaedic emergencies by the attending orthopaedic
surgeons at the time the case was booked. Regarding
type of anesthesia, 276 patients (86%) received general
endotracheal anesthesia (GETA), and 45 patients
(14%) were treated using supraglottic airways devices
(laryngeal mask airway [LMAY]). Of those receiving
GETA, 47 patients (17%) did not meet fasting guidelines,
and 10 patients (22%) receiving LMA did not meet
fasting guidelines. The majority (N = 319; 99.4%) of
patients were positioned supine on the operating table.
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Table 1. Analysis of Fasted vs. Nonfasted

Covariate Statistics | Category Fasted? P
No Yes
N=57 N =254
Solid Food Fast N (%) No 55(96.49) | 8(3.03) |<0.01
N (%) Yes 2 (3.51) |256(96.97)
Liquid Fast N (%) No 5(8.77) 5(1.89) 0.02
N (%) Yes 52(91.23) | 259 (98.11)
Position on Table N (%) Supine | 56 (98.25) | 263 (99.62) | 0.32
N (%) Lateral 1(1.75) 1(0.38)
Anesthesia Complications | N (%) No 57 (100) | 263 (99.62) 1
N (%) Yes 0(0) 1(0.38)
Airway N (%) GETA | 52(91.23) | 224 (84.85) | 0.21
N (%) Oral 5(8.77) | 40(15.15)
Age (years) N 57 264 <0.01
Mean 6.32 8.81
Median 6 8
Min 1 0
Max 15 17
SD 3.27 4.18
Height (cm) N 57 264 <0.01
Mean 121.89 135.72
Median 120 131.5
Min 81 67
Max 188 188
SD 23.43 26.3
Weight (kg) N 57 264 <0.01
Mean 27.79 43.32
Median 23 31
Min 11 9
Max 82 165
SD 15.67 27.92

Bolded print denotes statistical significance.
GETA, general endotracheal anesthesia;, max, maximum,; min, minimum,; N, number, SD, standard deviation.
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Table 2. American Society of Anesthesiologists Classifications

ASA PS Classification Definition

ASA1 A normal healthy patient

ASATI A patient with mild systemic disease

ASATII A patient with severe systemic disease

ASATV A patient with severe systemic disease that is a constant threat to life

ASA, American Society of Anesthesiologists; PS, physical status.

Fasting Guidelines and Complications

Out of the 321 emergent procedures, 57 patients (17.8%)
did not meet fasting guidelines. Fifty-five of the patients
did not meet fasting for solid food, and five did not meet
fasting liquid guidelines (three violated both liquid and
solid food fasting criteria).

Age, Height, and Weight

There was a statistically significant difference (P < 0.01)
between the average age of pediatric patients in the
fasted and nonfasted groups. The average age of those
meeting fasting guidelines was 8.81 years and 6.32 years
for those not meeting fasting guidelines (Table 1). This is
further emphasized by the statistical significance of the
height and weight categories (P < 0.01) with taller and
heavier patients meeting guidelines more commonly than
their smaller counterparts.

Induction Techniques

In our study population, there were 31 total patients out
of 321 who underwent rapid sequence induction (9.7%).
Out of the fasted cohort, 8.7% underwent RSI, and out of
the nonfasted cohort, 14% underwent RSI.

Adverse Events

There was only one adverse event identified in the
patient group meeting fasting criteria, and none were
identified in the nonfasting group. For the one patient
who did experience a possible adverse event, anesthesia
documentation in the post-anesthesia care unit briefly
stated that the patient was thought to be overly sedated
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and required prolonged supplemental oxygen via nasal
cannula in the immediate postoperative period (one of the
results focused on in this study). This patient then went on
to have an uneventful recovery. There were no statistically
significant differences in anesthesia-related complications
between those meeting and those not meeting fasting
guidelines (P = 1.00). Aside from the one patient who
received prolonged supplemental oxygen, no patient
experienced any of the other studied complications.

Discussion

In the adult literature, the incidence of aspiration varies
from one in 2,131 to one in 3,216 patients, with mortality
rates reported between one in 45 and one in 71 in

some studies.?®?! In another large retrospective study
conducted from 2001 to 2004, over 99,000 anesthetics
were analyzed with aspiration seen in 14 patients total,
making the incidence overall to be one in 7,103 patients.
Breaking this down further, the total incidence in all
orthopaedic surgeries (both routine and emergent) was
found to be even less at one in 8,288.° Aspiration in
adults is linked to the development of inflammatory
pneumonitis in around 47% of patients, with 17%

requiring prolonged mechanical ventilation.?%-*2

In pediatric patients, a large study of 51,000 anesthetic
events found the incidence of gastric pulmonary
aspiration in children to be 4.9 in 10,000 with an overall
incidence of 0.1%.! In contrast to adults, however, the
52 patients suffering from aspiration had relatively

mild symptoms with adverse events being isolated
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to unplanned hospital stay, surgical cancellation, and
conversion from a supraglottic airway to endotracheal
intubation with no attributable deaths reported.!

Out of the total 321 emergency orthopaedic surgeries
analyzed in this study, and using the most strict criteria
for anesthesia-related perioperative complications, only
one (0.3%) patient experienced anything that could
possibly be considered an aspiration-related event from
anesthesia, a finding that is consistent with the literature. !
As stated previously, the patient was a fasted, 11-year-old
girl, ASA II, undergoing closed reduction percutaneous
pinning (CRPP) of a supracondylar humeral fracture. She
underwent uneventful endotracheal intubation without
rapid sequence induction. In the immediate postoperative
period, it was noted that she appeared over-sedated

and did require prolonged oxygen supplementation (an
endpoint in this study). There was no documentation
reflecting any visualization of gastric contents in the
oropharynx or airway intraoperatively. She went on to
have a normal recovery and was later discharged from
the hospital.

ASA classification is commonly believed to be
associated with the risk for aspiration, with some
evidence to suggest that ASA classifications of I1I and IV
are at significantly increased risk of aspiration compared
with classes I and I1.! However, this is controversial,
with Tan and Lee? reporting on 23 cases of aspiration at
a Singapore hospital from 2000 to 2013 and finding no
statistical relationship between ASA status and aspiration
in pediatric patients. In this same cohort, Tan and Lee?
did find a relationship between surgeries considered
emergent and risk for aspiration but failed to classify
these patients by fasting status, surgical location, or type
of airway used (endotracheal tube vs. laryngeal mask). In
their review of 22 events of pulmonary aspiration, it was
found that 10 (45%) occurred in emergent procedures.?
Out of those 10 patients, aspiration still occurred

despite six patients meeting fasting guidelines, but no
further analysis was conducted regarding fasting status
correlation. Additionally, all cases of aspiration were
selected utilizing an adverse event reporting form, likely
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underrepresenting the actual numbers of aspiration events
occurring in other pediatric studies (0.02% vs. 0.1%).!

In regard to fasting, there are a number of studies that do
not support fasting status as a risk factor for respiratory
complications and aspiration perioperatively.!0-1?
Andersson et al.”? found no significant increase in
complications with shortening fasting times and even
suggested that shortened fasting times may improve
patient experience due to less dehydration and
hypoglycemia.!! In a different study of pediatric patients
undergoing endoscopic foreign body removal, it was found
that fasting guidelines had no actual impact on the amount
of gastric contents visualized during the procedure.'*?*
Not surprisingly, fasting for prolonged periods of

time has been shown to lead to increased irritability,
negative psychological effects, and a negative impact on
metabolic activity in children.!>2%26 This is historically a
controversial topic with multiple sources either opposing
or supporting strict adherence to fasting guidelines,

necessitating a need for further work in this area.

Modern anesthesia techniques are tailored to minimize
the risk of pulmonary aspiration in patients with
unknown fasting status.!! RSI, the most commonly
used method in this setting that reduces the risk of
aspiration,!" employs extra induction maneuvers in an
attempt to prevent reflux. In this type of induction, the
patient’s airway is protected before administering a
neuromuscular blockade and is achieved by applying
cricoid pressure (Sellick maneuver) after sedation is
given and throughout the administration of the paralytic.
RSI minimizes the time that the unconscious patient
has an unprotected airway. The patient is adequately
preoxygenated and then cricoid pressure is applied
prior to induction medications being given in rapid
succession. The patient is NOT hand ventilated once
apneic to reduce the chance of gastric insufflation of air
which predisposes to vomiting. Once the endotracheal
tube (ETT) is confirmed to be in the trachea, the ETT

is secured, and the stomach should be decompressed to
relieve the presence of any gastric contents. The patient
is then extubated completely awake at completion of the
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procedure.?’ Certainly, the skill of the anesthesiologist in
this setting may play a role in the proficiency by which
this method can minimize the chance of pulmonary
aspiration.”® The minimal complications in our study
might be due to modern anesthesia techniques and
skilled, fellowship-trained pediatric anesthesiologists at
the authors’ center. Furthermore, the retrospective nature
of the data collection in this study brings into question
the reliability of the RSI information. It is likely that RSI
was used more commonly than was documented in this
patient population.

The hypothesis that there is no clear increased risk

of respiratory complications in patients undergoing
orthopaedic pediatric emergency surgeries who did

not meet fasting guidelines was somewhat supported

by the findings of this preliminary pilot study. No
obvious risk association was found between patients not
meeting fasting criteria and anesthetic complications.
However, we were largely limited by the rarity of
complications with modern anesthesia in this population.
Post-hoc power analysis revealed that with such a rare
event of perioperative aspiration-related anesthesia
complication (0.3% in this study; 0.1% in Borland

et al.l) 12 times as many patients would be needed to
have appropriate power (N = 2067). Given this analysis,
a large multicenter retrospective study might be able

to provide the statistical power needed to reach a more
definitive conclusion. Nonetheless, given the available
patient population and rates of complications, this study
demonstrated that fasting guidelines may not provide
any safety benefit against aspiration of gastric contents
in patients undergoing surgical intervention of pediatric
orthopaedic emergencies, with further analysis needed on
a larger scale.

The rate of pulmonary complications following modern
anesthesia in children remains so small as to suggest
that additional research is needed to determine if fasting
guidelines are truly necessary in the majority of cases
or if other factors beyond the time since last oral intake
should be more carefully considered.

Copyright © 2023 JPOSNA®

Conclusion

Aspiration-related complications following anesthesia
using modern techniques in pediatric patients are very
rare. This underpowered pilot study failed to find a
relationship between these complications and fasting
status at the time of emergent pediatric orthopaedic
surgery. Future studies should expand the size of the
study population, perhaps through a multicentered
approach, in order to increase power.

Disclaimer
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Additional Links

* National Library of Medicine: Hunger Games: Impact
of Fasting Guidelines for Orthopedic Procedural
Sedation in the Pediatric Emergency Department
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