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ABSTRACT
Every anesthesia provider fears aspiration of gastric contents during an anesthetic, and it may occur even in the absence of 
overt signs such as coughing or choking. Whether the aspiration is frank or silent, catastrophic and deleterious consequences 
may ensue. Therefore, familiarity with risk factors for silent aspiration is essential. Crohn’s disease reportedly delays gastric 
emptying making these patients more susceptible to silent aspiration during surgery. Anesthesia providers must be cognizant 
of this risk and vigilant in the recognition to formulate a specific treatment plan preoperatively. We present a case of an 
ambulatory surgical patient with suspected silent aspiration undiagnosed by the anesthesia care team before induction of 
anesthesia.
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Introduction

Aspiration is the bane of anesthesiologists and the rationale 
for fasting before endotracheal intubation and surgery 
treatment. Fortunately, it is a rare occurrence.[1] However, the 
incidence of silent aspiration is difficult to quantify simply 
because there are often no clinical signs. Anesthesiologists 
should be on guard for associated risk factors, but the fact 
remains that even screening tests may not accurately assess 
silent aspiration.[2]

Symptoms of dysphagia and dyspepsia are often clues to an 
increased risk for aspiration. Inflammatory bowel diseases, 
such as Crohn’s disease (CD) and ulcerative colitis, have 
only recently been associated with this symptomatology. 
CD is a chronic inflammatory condition of the bowel 

that may involve any part of the gastrointestinal tract 
but more commonly has patchy involvement. Symptoms 
of this disease often include abdominal pain, diarrhea, 
general malaise, and further anatomical complications 
that may include bowel obstruction from stricture and 
adhesions, fistulae, and abscess formation. There may also 
be extraintestinal involvement including ophthalmologic, 
dermatologic, and hematologist manifestations.[3] Delayed 
gastric emptying and gastroparesis are two recent 
physiologic manifestations of CD that have come to light.[3] 
We present a case describing a complicated clinical course 
after silent aspiration in a patient with minimal risk factors 
before induction of anesthesia other than history of CD and 
associated dyspepsia.
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Case Report

An 18‑year‑old female with CD presented from home with a 
preoperative diagnosis of abdominal pain. The past surgical 
history included several small bowel resections and multiple 
endoscopies. Her social history was significant for half pack 
per day tobacco use and occasional use of marijuana. Family 
history was positive for uterine carcinoma. The patient’s 
only medication was frequent antacid use, and she had no 
known drug allergies. On physical examination, the patient 
presented with blood pressure of 90/50, heart rate of 80, 
oxygen saturation of 94%, normal respiratory effort, and a 
temperature of 97.5. The patient’s height was 155 cm and 
her weight was 39.9 kg. Preoperative chemistry and complete 
blood count were within normal limits.

The patient presented for laparoscopic sphincterotomy 
and small bowel resection. Standard monitors were 
placed revealing a baseline room air oxygen saturation of 
94%. After confirmation with a second pulse oximeter probe, 
preoxygenation for 5 min and a smooth intravenous induction 
with midazolam, fentanyl, propofol, and rocuronium ensued. 
Intubation was unremarkable with a Cormack–Lehane 
Grade I view, and no aspirate or food particles were noted. 
A size 7.0 mm orotracheal tube was placed and secured 
with bilateral breath sounds that were clear to auscultation. 
However, oxygen saturation remained 94% even following 
preoxygenation and throughout the 2.5‑h duration of 
the case. Of note, an orogastric tube, placed per routine, 
yielded 800 mL of yellow aspirate. The surgery proceeded 
uneventfully, and the patient was extubated and taken 
to the postanesthesia care unit (PACU). In the PACU, the 
patient was noted to have dyspnea, nasal flaring, and 
accessory respiratory muscle use. The patient was placed on 
a nonrebreathing mask with 100% oxygen but the saturation 
remained at 93%. She continued to require a high level of 
supplemental oxygen over the course of the next 2 h. She 
then was amendable to a slow wean of supplemental oxygen 
and was eventually transitioned to nasal oxygen cannula. 
She remained stable on nasal oxygen and was transferred 
to a surgical floor.

On postoperative day (POD) #1, she continued to require 
nasal cannula supplementation and atelectasis was 
presumed. When her heart rate and oxygen requirement 
did not improve by POD #3, the diagnosis of pulmonary 
embolism was considered. Computed tomography scan of 
the chest demonstrated bilateral pulmonary infiltrates and 
pneumonia [Figure 1]. She continued to decompensate with 
hypotension, oxygen saturation 80%–85%, and a heart rate 
of 160 beats per min, at which time she was transferred 

to the Intensive Care Unit (ICU). Further deterioration 
occurred overnight despite aggressive treatment, and 
she was intubated the following day (POD #4). By POD 
#7, deterioration mandated institution of extracorporeal 
membrane oxygenation (ECMO) therapy. After 14 days 
of ECMO therapy, she was successfully weaned, but 
continued ventilator dependence warranted a tracheostomy 
3 days later. After 14 days of ventilation through the 
tracheostomy, the patient successfully weaned from 
mechanical ventilation and was decannulated. However, in 
addition to her pulmonary complications, her hospitalization 
was also complicated by multiple anastomotic leaks 
requiring reoperation, intra‑abdominal abscesses requiring 
interventional radiologic‑assisted drainage, and a Clostridium 
difficile infection. The patient remained hospitalized for an 
additional month after leaving the ICU. Her nutritional and 
functional status improved to the point that she was able to 
return home with an outpatient rehabilitation program after 
a hospital stay of 64 days [Table 1].

Discussion

Aspiration under anesthesia is relatively rare. Kallar and 
Everett reported the incidence as 1.4–6/10,000 anesthetics.[1] 
The frequency of silent aspiration is difficult to quantify. Using 
videofluoroscopy, Smith et al. reported silent aspiration in 
59% of patients with dysphagia.[4] However, the paucity of 
data in patients without history or suspicion of dysphagia 
renders the true frequency of silent aspiration in a healthy 
population essentially unknowable. Risk factors for aspiration 
include obesity, diabetes, peptic ulcer disease, delayed gastric 
emptying, esophageal and upper abdominal surgery, stress, 
opioid use, trauma, and difficult airway management.[1] 
The greatest risk factor for silent aspiration appears to be 
dysphagia. Our patient had no documented concerns for 

Figure 1: T6 axial computed tomography scan performed on postoperative 
day #2 that shows dense consolidation throughout all lung fields, bilateral 
pleural effusions, and/or noncardiogenic pulmonary edema representing 
acute respiratory distress syndrome
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dysphagia. Are there other factors in this patient’s history 
that should have alerted the care team to her increased risk 
of aspiration?

Multiple studies have correlated CD and delayed gastric 
emptying.[3,5,6] Therefore, CD should be considered a 
comorbidity increasing a patient’s risk for aspiration. Keller 
et al. showed a 50% decrease in gastric emptying in patients 
with moderate‑to‑severe CD activity.[7] Interestingly, even 
patients without active disease have been shown to suffer 
from delayed gastric emptying.[2] Annese et al. also found 
this to be true when patients complained of dyspeptic 
symptoms.[5] Our patient used antacids for periodic reflux 
symptoms. The exact mechanism for delayed gastric 
emptying has not yet been elucidated. Obviously, strictures, 
skip lesions, and obstructions which occur in CD may 
contribute. However, even in the absence of these factors, 
CD slows gastric emptying. One mechanism posited by 
Keller et al. is an increase in cholecystokinin (CCK) levels.[7] 
The normal physiologic response to CCK is slowed gastric 
emptying to mediate small intestine digestion. An elevated 
quantity of this enzyme may be a contributing factor.

A second risk factor is her ambulatory status. Ong et al. 
demonstrated higher gastric volumes in ambulatory patients 
than inpatients when all had fasted.[8] Outpatients are also 
believed to be at a higher risk because of the anxiety and 
stress associated with the same day admission.[1] She may 
have also had some degree of bowel obstruction given her 
disease process and surgical history. An inpatient with signs 
of obstruction typically is decompressed with a nasogastric 
tube. However, because she was an ambulatory patient, her 
stomach was not decompressed until an orogastric tube was 
inserted after intubation. We also considered the idea that 
this patient may have aspirated while sleeping the night 
before her procedure, which would explain her decreased 
baseline oxygen saturation of 94%. A third potential risk factor 
is her smoking history. Smith et al. postulate that smoking 
reduces the laryngeal reaction to aspiration.[4] This would 
place a patient at higher risk for silent aspiration, as a cough 
reflex may not be generated when laryngeal sensitivity is 
diminished. This theory remains to be validated.

This patient’s hospital course clearly shows the potentially 
disastrous sequelae of pulmonary aspiration. Certainly, the 
risk factors for delayed gastric emptying in Crohn’s patients 
enumerated above are not well known to anesthesiologists 
who do not frequently deal with such patients. She neither 
described any “red flag” symptoms that would have alerted the 
anesthesiologist to the need for a “rapid‑sequence” induction 
nor is such an induction 100% successful in preventing 
aspiration. She presented to the operating room with an 
oxygen saturation that one would not expect to see in an 
otherwise healthy, underweight, 18‑year‑old patient. There 
were no other signs or symptoms of silent aspiration noted. 
Her chest was clear to auscultation, she was in no distress 
and was not coughing, and the routine chest radiograph in 
patients without pulmonary disease was eliminated from 
preoperative screening. In the setting of silent aspiration in a 
patient without a history of dysphagia, the diagnosis can easily 
be delayed as it was in this case. A higher index of suspicion in 
patients with CD and the other risk factors mentioned above 
will help in earlier diagnosis and treatment.
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Table 1: Chronologic order of events starting from 
(December 19, 2015)

POD Event
#0 Stricturotomy, small bowel resection, jejuno-colic fistula 

takedown (December 19, 2015)
#1 Tachycardia, hypotension, and decreasing oxygen saturation
#2 CT scan of chest performing showing ARDS

Patient transferred to the ICU [Figure 1]
#3 Patient intubated for increasing oxygen requirements
#4 Venovenous ECMO started for suspected ARDS
#7 Laparotomy for abdominal compartment syndrome due to 

anastomotic leak and revision of small-bowel anastomosis and 
placement of an abdominal VAC

#10 Femoral ECMO catheters removed
#11 Exploratory laparotomy and washout for abdominal abscesses
#12 Exploratory laparotomy and washout for abdominal abscesses
#14 Weaning from ECMO began
#18 ECMO therapy discontinued
#20 Tracheostomy placed for ventilator-dependent respiratory failure
#23 Exploratory laparotomy, washout of abdominal wall, abdominal 

VAC change, and Graham patch repair of small bowel leak, 
creation of end jejunostomy, creation of mucus fistula, and 
abdominal wall closure

#27 Insertion of two abdominal drainage catheters by IR for fluid 
collections

#35 Insertion of a fenestrated tracheostomy tube
#39 Drainage of multiloculated/multifocal complex abdominal fluid 

collection by IR
#64 Discharged to an acute rehabilitation center with 

fenestrated tracheostomy and jejunostomy
POD: Postoperative day; CTA: CT angiography; ICU: Intensive Care Unit; 
ECMO: Extracorporeal membrane oxygenation; IR: Interventional radiology; 
VAC: Vacuum-assisted device; ARDS: Acute respiratory distress syndrome; 
CT: Computed tomography
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