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Host: Welcome to the Anesthesiology journal podcast, an audio interview 
of study authors and editorialists. 

Dr. BobbieJean Sweitzer: Hello. I’m BobbieJean Sweitzer, an Associate 
Editor for Anesthesiology and you are listening to an Anesthesiology 
podcast designed for physicians and scientists interested in the research that 
appears in our journal.

Today we are speaking with two authors of publications that are published 
in the August 2021 issue of the journal. With us is Dr. Mark A. Warner. Dr. 
Warner is the first author of an article titled, “Pulmonary Aspiration of 
Gastric Contents: A Closed Claims Analysis.” 

Dr. Warner is Professor in the Department of Anesthesiology and 
Perioperative Medicine, Mayo Clinic, Rochester, Minnesota. Welcome, Dr. 
Warner. 

Dr. Mark Warner:  Well, hello, Dr. Sweitzer, and thank you so much for 
inviting me to participate in this podcast. 

Dr. BobbieJean Sweitzer: And joining Dr. Warner is Dr. Anahi Perlas. Dr. 
Perlas wrote an accompanying editorial, “Pulmonary Aspiration of Gastric 
Contents: Can We Improve Patient Outcomes?” 

Dr. Perlas is Professor of Department of Anesthesia, University of Toronto in 
Toronto, Ontario, Canada. Welcome, Dr. Perlas. 

Dr. Anahi Perlas: Well, thank you so much, Dr. Sweitzer, for having me in 
this podcast. 

Dr. BobbieJean Sweitzer: So, Dr. Warner, let’s start with you. I think a 
fair amount of literature exists already regarding pulmonary aspiration. So, 
why did you undertake this particular study? 

Dr. Mark Warner:  Well, risk factors for perioperative pulmonary 
aspiration are actually quite vague despite the number of studies related to 
this topic over the years. We have a good general sense that approximately 1 
of every 3,000 patients in a general surgical population—both children and 
adults—will aspirate gastric contents during their perioperative care. 

We have less specific information, however, on primary factors that are asso-
ciated with perioperative aspiration. The ASA Closed Claims database does 
not provide information on the frequency of adverse perioperative (inaudi-
ble) provide detailed information on events that presumably have resulted in 
patient harm and, therefore, have gone on to have malpractice actions. 

We hope that these events potentially skewed to the more severe outcomes 
might provide useful information about risk factors and suggest possible 
approaches to prevention of perioperative pulmonary aspiration. 

Dr. BobbieJean Sweitzer: And I want to get to the Closed Claims 
database a little bit later, but first I’m really surprised that that is that 
common, 1 in 3,000, considering the number of surgeries. Isn’t it something 
like 200 million cases or something are done worldwide yearly? I suspect 
that’s a lot of patients that are aspirating? 

Dr. Mark Warner: Yes, ma’am. That’s a great point and it depends on how 
you define perioperative pulmonary aspiration. But in studies of specific 
or unique surgical populations from about 1975 through now—so, we’re 
talking roughly four to five decades—the aspiration rate has changed from 
approximately 1 in every 1,500, 1 in every 2,000, up to currently about 1 in 
every 3,000 maybe 3,500 in the more recent studies of surgical populations. 

It doesn’t mean that all of them go on to cause morbidity; it really depends 
on how you define pulmonary aspiration. Is it just gastric contents that get 
into the oral pharynx? Is it documented pneumonitis related to pulmonary 
aspiration? So, it really depends on your definition. 

But in general across all the population studies that use fairly similar defini-
tions, it’s about 1 in 3,000, maybe 1 in 3,500 at this time. 

Dr. BobbieJean Sweitzer: So, what were the primary and secondary aims 
of your study? 

Dr. Mark Warner:  Well, the primary aim was to determine if 
perioperative pulmonary aspiration was associated with severe morbidity 
and death during the study period of 2000 to 2014, a 15-year period. 

And secondarily, we wished to identify any modifiable factors and practices 
that might reduce the risk of this adverse event. 

Dr. BobbieJean Sweitzer: And how did you go about doing this study? 

Dr. Mark Warner:  We used the ASA Closed Claims database to identify 
all cases of patients who had perioperative pulmonary aspiration and who 
subsequently initiated malpractice claims against their anesthesia providers. 

We then analyzed each of these cases and the insights from the ASA Closed 
Claims reviewers for each of those cases to determine the patient and 
legal outcomes and if there were common factors related to pulmonary 
aspiration. 

Dr. BobbieJean Sweitzer: So, can you tell us a bit more about the Closed 
Claims database and the overall Anesthesia Closed Claims Project? 

Dr. Mark Warner:  Well, the ASA Closed Claims Project started in 
1984, so it’s been around about 37 years now. A team of dedicated, trained 
anesthesiologist volunteers review publicly available patient and medical 
legal information related to malpractice claims that involved anesthesia 
professionals in the United States. 

During the 37 years of the project so far, information has been available to 
be gleaned from approximately two-thirds of all insured anesthesiologists in 
the country. The project has resulted in more than 100 publications, many 
with findings that really have changed clinical practices in this country and 
elsewhere. 

The first major clinical publication out of the Closed Claims database had 
to do with the immediate use of epinephrine in patients undergoing spinal 
anesthetics who had severe bradycardia and hypotension. 

And I can personally tell you it made a difference in a patient I cared for 
because two days after I read the article I had a patient just with that same 
scenario. We gave a large dose of epinephrine immediately and for 25 years 
afterwards I received a Christmas card every year from the patient’s wife 
thanking me for saving her husband. So, it does have an impact on our 
clinical care. 

Dr. BobbieJean Sweitzer: That was an amazing story, Dr. Warner. Thank 
you so much for that history and that very personal anecdote. It still tells 
us that at the basics of what we do is take care of individuals and human 
beings, right? 

Dr. Mark Warner:  Yes, ma’am. 

Dr. BobbieJean Sweitzer: So, Dr. Perlas, you write about the National 
Audit Project 4 study by the Royal College of Anesthetists in the United 
Kingdom and this editorial that accompanied Dr. Warner’s paper. In general, 
tell us a bit more about that, too, just like Dr. Warner did about the Closed 
Claims project. 

But I also want you specifically touch on what I found a little surprising is 
the differences in patient outcomes related to aspiration versus that related 
to patients with difficult airways. 

Dr. Anahi Perlas: Yes, certainly. So, this was a National Audit Project 
throughout the United Kingdom that investigated all the causes of deaths 
related to airway management over the span of one year back in 2011, so 
about a decade ago. It was sponsored by The Royal College of Anesthetists, 
the national professional organization of anesthesiologists in the United 
Kingdom, as well as the Difficult Airway Society. 

And what they found, it was surprising to me, that the number one cause of 
death in all these cases was aspiration of gastric contents and this particular 
cause of death was higher, was more prevalent than the inability to secure 
the airway itself. 

So, I think, once again, this underscores the fact that overall anesthesia is 
immensely safe for the most part. Complications that are serious are rare, 
but the pulmonary aspiration is still a significant problem. Relatively rare, 1 
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in 3,000, but as Dr. Warner very well pointed out, the incidence has not 
dramatically changed in the last few decades compared to other areas of 
anesthesia where we have made a lot of progress in patient safety. 

Dr. BobbieJean Sweitzer: Yes, I know. I was surprised, too, by how 
little progress, especially with all the attention to fasting and medications 
to reduce gastric secretions and acidity and our new skills of managing 
airways, I still find that really surprising. 

Dr. Warner, how common was the number of cases of aspiration com-
pared to the total number of cases in the Closed Claims database? Is this 
a big problem that we have? 

Dr. Mark Warner:  Well, it’s very big. It’s about 1 in every 20 cases in 
the ASA Closed Claims Project during that study period of 2000 to 2014 
involved perioperative pulmonary aspiration as the primary event.

Dr. BobbieJean Sweitzer: Dr. Perlas, what do you think the limitations 
are of the data that Dr. Warner and his colleagues have access to in the 
Closed Claims database? 

Dr. Anahi Perlas: Yes. So, I think some of these limitations Dr. Warner 
has already alluded to, any source of data that we use in medicine, any 
research, any source of data has inherent limitations to it. 

When it comes to the Closed Claims database, we only know of the 
cases, but we don’t have an overall denominator. So, we can’t really 
calculate a precise incidence, for example, of aspiration. We also cannot 
draw strong, strong conclusions regarding risk factors because we cannot 
calculate alterations and things like that. 

The second limitation is that it gives us, perhaps, a skewed insight into 
the most serious cases, the ones that result in patient injury or death 
which are the ones that tend to result in medical legal litigation. 

However, despite these limitations, I think this is a fantastic sort of data for 
exactly these types of complications: things that are relatively rare but that 
could be potentially catastrophic. And so, I think Dr. Warner and his team, they 
really have to be congratulated for doing this study. I think it’s very timely. 

Dr. BobbieJean Sweitzer: So, Dr. Warner, what did you find? 

Dr. Mark Warner:  Well, in a nutshell, there are 115 closed claims that 
involved perioperative pulmonary aspiration during this study period. 
Nearly 60% of all the patients in these claims died as a consequence of 
their aspiration event and another 15% involved severe pulmonary injury. 

So, of those pulmonary aspirations that went on to malpractice claims, 3 
out of 4 had patients who either died or had severe permanent injury. 

Dr. BobbieJean Sweitzer: What were the risk factors that you 
identified that were associated with these cases of aspiration? 

Dr. Mark Warner:  Well, we identified at least one risk factor in 93% of 
the cases. There were a small number that did not have anything that we 
could identify as a risk factor. 

The most common risk factors were the things you would ordinarily 
think of as risk factors such as emergency procedures and that’s a risk 
factor for most complications of any sort and either having gastrointesti-
nal obstruction or some other acute intraabdominal process. 

Most of the patients had more than one risk factor present and these 
included things like gastroesophageal reflux disease, obesity with a BMI 
of greater than 35 and diabetes.

Interestingly, we did not find recent oral intake to be much of a factor 
and it was only present in 15% of the claims. 

Dr. BobbieJean Sweitzer: Interesting. So, even with our loosened-up 
fasting guidelines. 

Dr. Mark Warner:  That’s correct. 

Dr. BobbieJean Sweitzer: So, Dr. Perlas, you wrote in your editorial 
also that it should not be surprising that 80% of all cases of aspiration 
in Dr. Warner’s study involved general anesthesia and that 60% of these 
actually occurred during induction. 

However, I have to tell you I thought maybe that we could find some-
thing slightly different given the increasingly common use of deep seda-
tion with an unprotected airway and the fact that anesthesiologists use 
general intratracheal anesthetics to actually “protect” the patient’s airway. 

So, I suspect that maybe some of the listeners will also be a bit surprised. 
Tell us more. 

Dr. Anahi Perlas: Right. So, I think it is quite clear from the data that 
more than 60% of these cases that ended up in severe injuries or death 
either had a bowel obstruction or an intraabdominal procedure. 

So, when these patients come to the operating room, these patients need 
a general anesthetic. And it is, of course, the time of during the induction 
of anesthesia that’s particularly dangerous because for a few minutes we 
are purposefully rendering the patients unable to protect their airway by 
completely abolishing their upper airway protective reflexes. 

Now, deep sedation, as you correctly point out, is very common in mod-
ern anesthesia practice. But I think for the most part we reserve a deep 
sedation for a different sort of patient. Most of the time these are patients 
that are coming for elective procedures, patients that tend to be fully 
fasted in whom the risk of aspiration, as we know, is exceedingly low. 

To this point, in Dr. Warner’s study, only about 10% of the entire sample 
had either a monitored anesthesia care or regional anesthesia which are 
many of the cases that undergo sedation. 

So, I think anesthesiologists are very good in selecting their patients well 
for when we use deep sedation and, therefore, it becomes a fairly safe 
practice. 

Dr. BobbieJean Sweitzer: Very good point. Yes, I think we have to 
remember first to remind listeners that we don’t know the denominator 
here, right? All we have is 115 cases that met all the criteria to be 
included in this database and then the characteristics of those 115 cases. 

Dr. Anahi Perlas: Right. 

Dr. BobbieJean Sweitzer: Dr. Warner, what were the general 
characteristics such as the age and sex of the patients who aspirated? 
We talked about the procedures they were having and were these 
any significantly different, I guess, compared to what we know about 
the population of patients in general who have surgery in the US? 
Not necessarily in this database, but compared to the general surgical 
population, were they similar characteristics in this group that aspirated? 

Dr. Mark Warner:  That’s a very good question to ask and I think most 
of the common characteristics, demographic characteristics you think 
of patients like age, sex, even body mass index, physical status from an 
ASA perspective, were all very similar to what we would see in a general 
population. So, there was nothing that really stood out in the general 
demographic characteristics. 

I think the things that really stood out though, were, as Dr. Perlas has 
mentioned, is that we had what, I believe compared to general surgical 
population, would be a large number of patients who had gastrointestinal 
obstruction or a bowel ileus of some sort associated with an intestinal or 
intraabdominal process of some sort. 

Dr. BobbieJean Sweitzer: Yes. I think that often we overlook that as 
what a strong risk factor that is. Were there particular types of surgeries in 
these GI procedures that stood out or just sort of all the gamut? 

Dr. Mark Warner:  Well, as you can imagine since a lot of these folks 
had gastrointestinal obstruction or intraabdominal processes of some sort, 
intraabdominal procedures were the most common type of procedures 
associated with perioperative pulmonary aspiration in this Closed Claims 
group. 

However, aspiration occurred in simple peripheral procedures such as 
hand surgeries as well. Not as often, but it did happen. 

Dr. BobbieJean Sweitzer: So, Dr. Perlas, we’ve talked now about 
these GI procedures and these GI processes, but Dr. Warner’s study 
found that more commonly reported risk factors that we often think 
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of as pregnancy, diabetes and gastroesophageal reflux disease were not 
particularly common in this sample.

Hasn’t more recent data actually suggested that pregnancy before the 
onset of labor and diabetes and GERD are perhaps not strongly predic-
tive or associated with aspiration? 

And yet I often find that anesthesia providers seem so fixated on these 
conditions and the NPO status—which Dr. Warner has noted is not 
particularly also associated here—and maybe we’ve lost sight of these 
and appreciate these other risk factors that lead to aspiration such as GI 
pathology. 

Dr. Anahi Perlas: Yes. Well, I certainly couldn’t agree more with your 
statement. I think this study speaks for itself that when you narrow your 
focus on the most complex and the most serious cases, something like—
and I’m repeating myself, but it’s important—60% of them had either a 
bowel obstruction or an intraabdominal procedure. 

So, I think there’s no question that these are – without knowing what the 
denominator is, there’s no question to all of us that these are hugely over-
represented in the sample. So, these have to be an important risk factor. 

Now, when it comes to more common things such as diabetes, gastro-
esophageal reflux disease, even obesity as risk factors, they’re a little bit 
more difficult to piece out because these are conditions that are highly 
prevalent in the general population. 

So, we could talk for a while about each of them but I’m going to take 
diabetes as an example. In Dr. Warner’s study, 16% of all these patients had 
diabetes. Well, if you look at the data on the incidence of diabetes for all 
(sounds like: commerce) for surgery in North America, it’s around that 
number. It’s around close to 20%. 

So, was diabetes really overly represented in this sample or is it just that 
it’s a common condition that we find in all surgical patients? And I 
think – I’ve been following the literature on this area in particular and 
I can see that there is growing evidence that diabetic patients are not as 
different from nondiabetic patients when they have properly fasted, when 
they have followed fasting guidelines they don’t necessarily have a higher 
amount of gastric content. 

So, I think we need to revise and review our thoughts regarding diabetes 
in particular, also regarding GERD and regarding obesity. I think more 
studies need to be done and my take on this is that they have probably 
been overemphasized in the past as important risk factors. 

Another interesting finding of Dr. Warner’s study is that if you take, for 
example, diabetes as single risk factor, there was only 1%, 1 patient in 
the sample of 115, so less than 1% of all these cases, that had diabetes as a 
single risk factor. 

Dr. BobbieJean Sweitzer: Yes, and I think with given that we only 
have so much computing ability to focus on things, I often found that 
especially with my new trainees that they’ve read so much about these 
other things that then they are thinking about those and they fail to 
appreciate something that we don’t talk so much about which is these 
patients with acute abdomens. 

Dr. Anahi Perlas: Uh-huh [affirmative]. I think you’re right. 

Dr. BobbieJean Sweitzer: Dr. Warner, what were the types of 
situations where aspiration occurred without general anesthesia? We 
touched on that briefly, but could you describe a bit for us? 

Dr. Mark Warner:  You bet. There were only a few patients who 
received regional anesthesia who aspirated and as Dr. Perlas pointed out, 
the most common scenario we had included patients who were sedated 
with unprotected airways while undergoing gastrointestinal endoscopic 
procedures. 

What was unique, though, they weren’t the typical gastrostomies where 
your look and then you take a look and you get right out. These were 
more complex interventional endoscopic procedures such as endoscopic 
ultrasound procedures. 

So, these were people that had unique pathologies more than just looking 
to survey for potential problems; these were people that had well-known 
problems and they were undergoing more complex endoscopies in 
general. 

So, saying they were probably a little more complex procedures overall 
and people that probably have pathologies that may have lended to 
having retained gastric contents and maybe that wasn’t appreciated before 
the sedation was started. 

Dr. BobbieJean Sweitzer: So, it sounds like sharing, again, that similar 
there’s something going on in the GI tract that we should pay attention 
to. 

Dr. Mark Warner:  Indeed. 

Dr. BobbieJean Sweitzer: So, you also found things in pediatric cases 
of aspiration and even, I think, resulting in death. Can you tell us about 
those? 

Dr. Mark Warner:  Yes. Interestingly there weren’t many, fortunately. I 
think there were only 5 of the 115 claims, so 4% or so. One was a 5-year-
old who had eaten chicken tenders and French fries 10 minutes before 
suffering a broken bone when falling off a swing set. 

And she underwent an open reduction and fracture fixation within 
two hours of her injury. They had placed a supraglottic airway and she 
aspirated during the procedure when the legs were raised presumably 
or potentially increasing her intraabdominal pressure and resulting in 
aspiration. 

The remaining four, two of these young children, aspirated during emer-
gence of anesthesia and the other two were children who aspirated after 
being discharged from post-anesthesia care; one on the ward and then 
one who had same-day surgery aspirated at home that evening. None 
aspirated during induction. 

Dr. BobbieJean Sweitzer: Interesting. I don’t think about people 
aspirating after, well after they’re discharged from the PACU and having 
such a significant aspiration. You would think they would be awake 
enough to protect their airway? 

Dr. Mark Warner:  You would think. Of course they are being sent 
home sometimes with pain medications such as opioids and they may 
become obtunded. Who knows exactly; it was a little unclear and we 
only had just 5 cases, 2 of whom aspirated after being discharged from 
their post-anesthesia care. 

Dr. BobbieJean Sweitzer: Were there any adults that had a similar 
timing of their aspirations? 

Dr. Mark Warner:  Yes, that’s true. We had a similar set of findings for 
adults who aspirated after post-anesthesia care had been completed. 
Whether they developed some other acute situation, I think, for example, 
one of them I think had an opioid-induced respiratory depression then 
aspirated from that. There were several others that had similar scenarios. 

Dr. BobbieJean Sweitzer: Dr. Perlas, Dr. Warner found, I think, that 
in spite of these patients having gastrointestinal obstructions and other 
significant intraabdominal processes, only 51% of them had a nasogastric 
tube inserted before induction of anesthesia. 

I’m old enough that when I trained this was actually considered standard 
of care and I wondered, though, there was a lot of people that used a lot 
more NG tubes back then, too. Do you think that perhaps we’ve just 
generally gotten away from this practice as surgeons and other providers 
use fewer perioperative NG tubes? 

Dr. Anahi Perlas: Yes, I think your appreciation is totally correct. In my 
own practice I’ve seen over the years that it’s become more common. 
It’s not unusual to see patients with significant acute intraabdominal 
processes, even with known bowel obstructions that do not have an NG 
tube in-situ. 

So, obviously, it’s not for me to comment on surgical practice; they might 
have good reasons to do so, but it makes it a little bit more challenging 
for us anesthesiologists because I think if we all – it’s human nature if we 
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see the patients, they come without an NG tube, we may presume they’re 
probably not that bad or the obstruction maybe is not as severe so maybe 
the risk is not that high. And that’s an association that is not necessarily 
correct. 

And so, these particular type of situations may be an area where perhaps 
the application of a pre-procedure gastric ultrasound perhaps can help 
us determine in these cases is the stomach really empty or is it full and 
would an NG tube may be warranted prior to induction of anesthesia to 
decrease this risk?

Dr. BobbieJean Sweitzer: So, tell us more about use of ultrasound. 
How good is this in determining gastric content? 

Dr. Anahi Perlas: Well, there’s increasing literature on this. Of course 
I’m – you could say I’m slightly biased because I’ve done some of this 
work, but it’s not just me. There’s a large number of people in North 
America, in Europe that are coming up with similar conclusions. 

And then the use of gastric ultrasound is definitely growing and it can 
give us very important information: it can tell us the type of content. Is 
there nothing? Is there clear fluid or is there thick fluid/solids? And it can 
also give us an idea of the volume and there are a number of studies that 
show that this assessment is highly reliable and quite accurate. 

So, of course, the two extremes have quite clear clinical implications: if 
you see that the stomach is completely full it stands to reason that the 
risk of aspiration has to be low. If you see a stomach that has solid in it, 
that has thick fluid in it but is not definitely compatible with a fasting 
state and the risk has to be higher. 

And in the presence of clear fluid, then you can do a volume assessment 
that doesn’t take very long at all and it gives you an idea, is this amount 
of clear fluid consistent with baseline gastric secretions? Is this a very lit-
tle volume, 40, 50 milliliters that I don’t need to particularly worry about 
or is this a larger amount of volume that is in excess of what you would 
expect for baseline gastric secretions? 

Dr. BobbieJean Sweitzer: For those listeners who have not done 
gastric ultrasound before, how easy is it to learn this technique? 

Dr. Anahi Perlas: Right. So, we have done a study on learning curves 
a few years ago on our fellows in one of our teaching hospitals here 
in Toronto. These were fellows that had previous experience with 
ultrasound for other applications such as the spine or regional anesthesia 
or vascular access but had never used it for gastric assessment. 

And this study used standard learning curve methodology and we deter-
mined that you need about 35 exams to become 95% accurate with your 
assessment. So, it’s not an excessive number. It’s a number I would argue 
similar to the number of intubations you need to do to become comfort-
able with a normal airway, the number of regional anesthesia procedures 
you need to do to become comfortable with a particular block or so. 

Dr. BobbieJean Sweitzer: Are there workshops or opportunities in 
North America for people to train? 

Dr. Anahi Perlas: It’s definitely growing quite rapidly. Just not too 
long ago the American Board of Anesthesiology and the ACGME have 
incorporated gastric ultrasound along other applications of point-of-
care ultrasound in their official curriculum for residents and there are a 
number of associations that provide these kind of workshops, including 
the ASA. 

The ASA has actually just very, very recently come up with the first 
certificate of completion in point-of-care ultrasound for anesthesiologists. 
The first certificate of its kind in North America. And they have included 
– I’ve been very fortunate to be invited to be in the group that created 
the certificate and they have included three areas: cardiac assessment, lung 
assessment and gastric ultrasound. 

So, I think we’re definitely going to see more of it and there’s more and 
more being taught around the world. 

Dr. BobbieJean Sweitzer: Great news. Dr. Warner, did you evaluate 
payments in conjunction with these claims of aspiration?

Dr. Mark Warner:  Actually, you’ll find in almost ASA Closed Claims 
papers that come out they have done that. We did the same thing and 
anesthesia payments were made in three of every five of these claims 
and had a medium payment of $347,000 in 2020 dollar value. So, pretty 
significant payouts because of the severity of the injury or death. 

Dr. BobbieJean Sweitzer: How does that compare with other typical 
payments in this database? 

Dr. Mark Warner:  Well, payments within that database, the ASA Closed 
Claims database, and keeping in mind most all of these have pretty severe 
outcomes, have all been fairly similar. So, I wouldn’t say this is an outlier 
compared to peripheral nerve injuries or even paralysis, for example. 

So, now, when you get into severe brain injury, then the payments go up 
pretty significantly. But for most all the other injuries, they’re very similar 
in payments. 

Dr. BobbieJean Sweitzer: So, I believe the majority of aspirations 
occurred during induction with intratracheal intubations, even though we 
did touch on some of those other settings. What presumably went wrong? 

Dr. Mark Warner:  Well, as I mentioned earlier, Dr. Sweitzer, many 
patients had documented gastric obstruction or bowel ileus and did not 
have any of the gastric emptying into their stomach contents before 
induction of anesthesia. 

Only half of these people had a rapid sequence induction with or 
without cricoid pressure. We did not find evidence to suggest that cricoid 
pressure plays a role in reducing the risk of pulmonary aspiration during 
airway placement and I think that controversial topic will need to con-
tinue to be addressed by other studies. 

We did find, though, that approximately 1 of every 8 patients who had an 
instrumented airway—and that is an intratracheal tube or a supraglottic 
airway placement—more than three attempts were made at securing the 
airway and aspiration occurred during these additional attempts. 

So, I think it suggests the more skilled we become with airway manage-
ment in these patients, the less attempts we make at it and the less time 
we spend trying to obtain an airway, I think the less chance of aspiration, 
at least during induction. 

Dr. BobbieJean Sweitzer: That’s an interesting risk factor that I don’t 
think we have discussed to this point. Dr. Perlas, isn’t difficult airway 
management a known risk factor for aspiration? 

Dr. Anahi Perlas: It is and they are often associated. Dr. Warner’s point 
is a very good one. If you have someone that has a full stomach, the key 
thing in protecting them from aspiration is to really minimize that time 
in which you have an unprotected airway. 

And, obviously, if you have a straightforward airway and you do a proper 
rapid sequence induction, you may be able to establish that airway in a 
minute, a minute-and-a-half. 

But if you encounter a difficult airway and you have many attempts, attempt 
after attempt and you go to a different tool and so forth, we’ve all been in 
situations in which it has taken us quite a while to secure an airway, I would 
say 15, 20 minutes in my practice I have had cases of difficult airways like that. 

So, if that is the case, you can imagine that if that person also has a full 
stomach, well, definitely they’re going to be at definitely increased risk 
because during those all attempts, the chances that they might aspirate 
could go up exponentially with that kind of timing. 

Dr. BobbieJean Sweitzer: Dr. Warner, was blame attributed to 
providers in this cohort or could you determine that? And, if so, can you 
give us maybe some examples of specific critiques? 

Dr. Mark Warner:  Well, as far as the ASA Closed Claims assessments 
performed by these volunteers that are trained to go out and do this, they 
offer an assessment of whether there was some deficiency in the skill set 
or in the practice. 

In all but 10 of the 115 cases, the primary viewer had judged the care to 
be substandard in 60% of the cases. I’ll give you an example. Only half of 
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the patients who had a preoperatively documented gastric obstruction of 
bowel ileus had an NG tube in place. So, that’s one. 

Another would be half of the 18 patients who aspirated in the immediate 
recovery period were judged to have been extubated prematurely and 
most often without adequate reversal of neuromuscular blockade making 
it difficult for them to protect their airways after being extubated. So, 
those are just several examples. 

But about 3 of every 5 of these claims were judged by the reviewer and 
then myself and my coauthors to have been substandard. 

Dr. BobbieJean Sweitzer: So, Dr. Warner, I know we touched a bit on 
fasting and that there wasn’t a close correlation with fasting times and 
aspiration. But I know that increasingly there’s some data to suggest that 
the caloric content of liquids is related to gastric emptying and there’s 
often this increased during ERAS protocols to encourage patients to 
have these protein and carbohydrate clear liquids. Is that a concern? 

Dr. Mark Warner:  Actually, I find it quite fascinating because I’ve been 
involved in the ASA’s fasting guidelines since the inception; I chaired the 
initial group in the 1990’s. And consistently the more protein you have in 
the stomach, the more delayed the gastric emptying time. 

So, I’ve often been fascinated and in reading the literature that the folks that 
promote protein drinks in these folks; carbohydrates much less so, but protein 
slows down gastric emptying. And I’ve often been surprised that people sug-
gest that the patient should have protein drinks before surgery. I understand it 
from a metabolic standpoint, but not from a gastric emptying standpoint.

However, in this study, we specifically looked at that issue and didn’t 
identify any instances in which carbohydrate drinks played a role in 
perioperative pulmonary aspirations. So, it didn’t make it worse. We can’t 
comment on whether it made it better, of course. 

Dr. BobbieJean Sweitzer: Dr. Perlas, what are your suggestions on 
what needs to be done to reduce the risk of aspiration and serious 
aspirations? 

Dr. Anahi Perlas: I think it’s, obviously, a complex issue. What we 
can do best to help patients to prevent aspiration is to be very attentive 
as to the possibility of a full stomach. And up until recently we have 
been relatively limited in how we can assess this. We essentially have 
our clinical information and our clinical history, but many times the 
information is equivocal. 

Now, the vast majority of the patients, I think the risk is clear: they are 
at a very high risk. If they have clearly a bowel obstruction, if they are 
actively vomiting, these patients are going to be at clearly increased risk. 
Similarly, if they have had a very, very recent full meal. 

And then on the other end of the spectrum, we’re going to have patients 
that have a very low risk: those that are healthy with no comorbidities 
coming for an elective procedure who have fasted. 

But in between there’s that whole gamut of different gray areas and the infor-
mation sometimes is lacking regarding the post-perennial status, sometimes it’s 
equivocal, sometimes it’s contradictory, the patients may be obtunded. And I 
think it’s in these particular cases in which this new tool of gastric ultrasound 
can help us because it can turn a very gray area into black or white. 

Now, I don’t advocate that this is a tool that should be used in every 
single patient, absolutely not, just like there is no diagnostic test of any 
sort that should be used in every single patient. 

But in those cases in which we are potentially concerned but we are not 
sure and as experienced anesthesiologists as we are, the risk of aspiration 
is not clear in these particular cases. 

This is where I think we can make a significant difference to patients 
because it can inform our decisions and I think if we know for sure that 
a patient has a full stomach, we are all way more likely to do the right 
things for patient. 

The interventions that we know make a difference which is intubating 
the patient, protecting the airway, doing a rapid sequence induction if 

general anesthesia is required. And if it’s not required obviously consider 
alternatives: do a regional anesthetic and maintain the patient awake and 
able to protect their airway and, if it’s not urgent, postpone the procedure. 

I think we all – these are things we all know, but what has been eluding 
us sometimes is that identification of risk in the preoperative period. 

Dr. BobbieJean Sweitzer: So, Dr. Warner, you started out this 
wonderful podcast telling us a personal story of how the very first Closed 
Claims database publication changed your practice. Has this most recent 
study changed anything that you do? 

Dr. Mark Warner:  I think it will and I’ll tell you what that is and I also 
think it reaffirms some of my presumptions. Earlier on, Dr. Sweitzer, you 
noted that residents and others early in their careers often think about all 
the different factors that could play a role and concentrate on them and 
maybe not the most important factors. 

You mentioned gastroesophageal reflux, diabetes, et cetera. I have much 
less concern about those than I do about some acute process obstructing 
the bowel or causing an ileus. To me that’s the most likely cause and that’s 
the one we ought to be concentrating on and probably not worry so 
much about the others. 

The other is what Dr. Perlas is discussing and that is we need to have 
a way to make a real assessment of what’s in that stomach. We’ve never 
really had that now until ultrasound and ultrasound has huge potential. 

Two things with that, though. I think with any technology it’s got to be 
pretty darn easy to learn and it’s got to be pretty reliable and not take 
much time. And I think the equipment we have now does that and I 
think somebody really trained, like Dr. Perlas, and experienced knows 
how to do that well. 

I could tell you I couldn’t do it as well yet and I’ve tried, but I will learn 
and it may take me 35 times like Dr. Perlas suggested. But I think as we 
introduce it into our training programs, I think that will help because the 
next generation coming up will have that skill set. I think the equipment 
manufacturers will produce better, more reliable easier-to-use equipment 
to assess gastric content. 

And, of course, then we’ve got to have the programs that Dr. Perlas 
discussed that help those in my generation to get those skills with the 
equipment. 

So, I’m optimistic that we’ve got opportunities, but I think given what 
we have right now I’d like to direct people to pay more attention to the 
things that really matter and I think that’s gastrointestinal obstruction, 
bowel ileus. I think we’ve gotten away from maybe it’s just being polite. 
We don’t place NG tubes in patients like we used to because it’s not 
much fun to have one. I’ve had one for about three months one time and 
it’s not a lot of fun, but I think sometimes it makes sense and you really 
should do it because it’s the right thing to do for the patient’s safety. 

So, I think all those factors play a role but I think most importantly I 
think we’re going to develop new technologies or improve the technolo-
gies we have, like Dr. Perlas suggested, and have a better idea of what’s in 
that stomach before we get going. 

Dr. BobbieJean Sweitzer: I hope today’s discussion will interest many 
of our listeners and lead you to read these important articles to learn 
more. Thank you, Drs. Warner and Perlas, for discussing your work with 
us today. I wish you well as you continue your efforts to enhance the 
practice of anesthesiology and strive to improve the care of our patients. 

Dr. Anahi Perlas: Thank you so much and it’s been a real pleasure to be 
part of this podcast. 

Dr. Mark Warner:  Thank you very much, Dr. Sweitzer, for the 
opportunity to discuss what I think is a very important topic.    

Host: You’ve been listening to the Anesthesiology Journal podcast, 
the official peer-reviewed journal of the American Society of 
Anesthesiologists. Check anesthesiology.org for an archive of this podcast 
and other related content. 


