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PODCAST TRANSCRIPTION

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

Dr. BobbieJean Sweitzer: Hello, I’m BobbieJean Sweitzer, Professor of 
Anesthesiology at Northwestern University and an Associate Editor for 
Anesthesiology and you are listening to an Anesthesiology podcast 
designed for physicians and scientists interested in the research that ap-
pears in our journal. 

Today we are speaking with the author of a publication that ap-
pears in the August 2018 issue of the journal. With us is Dr. Aurora 
Baluja, M.D., Ph.D. Dr. Baluja is one of the authors of an article titled 
“Comparison of Tracheal Intubation Conditions in Operating Room 
and Intensive Care Unit.” 

She is a member of the Department of Anesthesia and Critical 
Care and the Critical Patient Research Group at the Hospital Clínico 
Universitario de Santiago in Santiago de Compostela, Spain. Welcome, 
Dr. Baluja. 

Dr. Aurora Baluja: Hello. Thank you for inviting me to discuss our 
paper on intubation in the OR and in the ICU. 

Dr. BobbieJean Sweitzer: We are delighted to have you. Can we start 
with you describing to us the hypothesis of your study? 

Dr. Aurora Baluja: Our hypothesis is that tracheal intubation in the 
intensive care unit using direct laryngoscopy would be associated with 
worse intubation conditions and more complications compared with 
tracheal intubation in the operating room. 

Dr. BobbieJean Sweitzer: And what was the primary outcome you 
were interested in? 

Dr. Aurora Baluja: We wanted to compare the difference in glottic 
visualization measured by the modified Cormack-Lehane grade between 
tracheal intubations on the same patient in the intensive care unit and 
previously in the operating room. And intubation was always performed 
by anesthesiologists in this scenario. 

Dr. BobbieJean Sweitzer: Were there other outcomes that you evalu-
ated for? 

Dr. Aurora Baluja: We evaluated some secondary endpoints such as 
comparing the first-time success rate, the reported technical difficulty of 
intubation for all cases and complications such as hypoxia, hypotension 
and esophageal intubation. 

Dr. BobbieJean Sweitzer: So, I think you mentioned that the intuba-
tions were done by anesthesiologists. But exactly who were these anes-
thesiologists? Residents in training or fully trained attendings? 

Dr. Aurora Baluja: All intubations were carried out either by medical 
specialists in anesthesiology or residents who had at least 15 months of 
experience intubating patients every day either in the operating room 
or in the ICU. In addition to the experience due to daily practice, we 
also organized for staff and residents; we organize and attend periodic 
courses of airway management where we get to know new devices and 
techniques and we refresh our knowledge in uncommon or extreme sce-
narios. 

Dr. BobbieJean Sweitzer: So, you mentioned different devices. Were 
the anesthesiologists free to use any type of equipment they preferred or 
were they restricted in any way? 

Dr. Aurora Baluja: We were not restricted to any equipment; however, 
only patients who were intubated with direct laryngoscopy were consid-
ered for our study. 

Dr. BobbieJean Sweitzer: So, using just a typical laryngoscope? 

Dr. Aurora Baluja: Yes. 

Dr. BobbieJean Sweitzer: Were there types of pharmacologic agents 
used for intubation controlled in this study? Or again, were there restric-
tions or were people free to use whatever they wanted? 

Dr. Aurora Baluja: In principle, people were free to use any drug they 
wanted, but in the ICU we mainly used etomidate and succinylcholine 
and in the OR we used more propofol, rocuronium and cisatracurium. 
But we were free to use any drug. 

Dr. BobbieJean Sweitzer: Were these emergency intubations during, 
for example, cardiac arrests or respiratory arrests or were these semi-
urgent more elective intubations in the ICUs? 

Dr. Aurora Baluja: The rate of emergent intubations was low, 7%—15 
cases—and in all of them the patient was in cardiac or respiratory arrest. 
We had that 7% of emergent intubations; 56% of urgent intubations. 
The criteria for an urgent intubation was that the intubation had to be 
performed within 30 minutes. Semi-elective intubations, the intubation 
could be performed with a time gap of more than 30 minutes. We had 
76 cases of semi-elective intubation that amounted to 37%. We had 
also 130 cases where we could administer noninvasive ventilation before 
intubation that amounted to 63%. 

Dr. BobbieJean Sweitzer: So, it sounds like most of them you had some 
time to prepare. So, what were the indications for intubation for the 
patients in the ICU typically? 

Dr. Aurora Baluja: We have a vast majority of acute respiratory failures 
with 172. We have 33 cases of shock, 37 patients with neurological im-
pairment. In seven cases we have unplanned extubations. In 16 patients 
we had failed trial of extubations; we tried to see if the patient could 
manage itself extubated, but we failed. We have seven cases of elective 
intubations where the patient had to undergo a surgical procedure that 
needed general anesthesia. That were the main causes of ICU intubation 
in our study. 

Dr. BobbieJean Sweitzer: So, this sounds like a kind of typical popula-
tion of patients that one would expect to encounter in an ICU. Would 
you agree? 

Dr. Aurora Baluja: Yes. We have a very general population of surgi-
cal patients and also some patients that are not surgical. So, we have a 
mixture here. 

Dr. BobbieJean Sweitzer: So, who collected the data and what data 
was collected? 
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Dr. Aurora Baluja: We always have on board either two specialists in an-
esthesiology—we will call them consultants—or two specialists plus one 
resident of at least a second year of residence. So, we have either two or three 
people. Immediately after intubation, data is recorded by the person who 
performed the intubation. The person who records the data also records its 
name, so if there is something that doesn’t feel right in the data the following 
day, we can ask him or her what happened to correct mistakes on things. 

Dr. BobbieJean Sweitzer: So, it sounds like you collected data in the mid-
dle of the nighttime; these weren’t just intubations that were being done 
during daytime hours. 

Dr. Aurora Baluja: Yes. 

Dr. BobbieJean Sweitzer: I think you mentioned your primary outcome of 
the study was the Cormack-Lehane view of the larynx. Can you just review 
that briefly, that grading system for us? 

Dr. Aurora Baluja: There are five grades in the Cormack-Lehane. The 
grade I represents the full view of the glottis. The grade IIa represents the 
partial view of the glottis when a direct laryngoscopy is performed, grade 
IIb is when only the posterior extremity of the glottis is seen or we can only 
see the arytenoid cartilage, grade III is where we can only see the epiglottis 
and none of the glottis and the grade IV is where neither the epiglottis nor 
the glottis are seen. 

Dr. BobbieJean Sweitzer: How does that translate to ability to actually 
intubate a patient? 

Dr. Aurora Baluja: We think that laryngoscope (sounds like: position) is 
very important to describe intubation conditions and the Cormack-Lehane 
classification is a very good scale and is used frequently to describe and com-
pare visibility of laryngeal structures. It’s true that the Cormack-Lehane clas-
sification probably has been poorly validated. 

There’s an article from the British Journal of Anaesthesia from 2010 
where they interview attendees at the USA Congress and they found that 
74% of the interviews have yet stated to know this classification, but only 
25% of the respondents could name all Cormack grades correctly. 

They also found a low intra- and inter-(inaudible) agreement. They 
also say that one reason of these (sounds like: intra-variability) could be that 
anesthesiologists are insufficiently familiar with these classifications to all 
the correct practice. 

However, we use the Cormack-Lehane scale very frequently to report 
every intubation where a direct laryngoscopy was performed. The vast ma-
jority of the studies related to intubation difficulty also report that scale. For 
example, Martin and collaborators from 2011 in the journal Anesthesiol-
ogy showed that the Cormack-Lehane grades III and IV were independent 
predictors of the complications during emergent intubations. 

Soyuncu and collaborators show that when evaluating 366 patients in 
a prospective observational study observed that the Cormack-Lehane classi-
fication was strongly related to difficult intubation. They also observed that 
intubation was more difficult from grades I to IV.  

There are many factors that contribute to differences in glottis visibil-
ity of the anatomy, the laryngoscopist technique that’s influenced by many 
factors such as (sounds like: force), the skills, the tongue rejection with the 
blade, the experience and the training of the performer. 

That’s why we, in our study, we have several measures to assess overall 
difficulty that are used frequently in airway investigations like the first-time 
intubation success rate, the use of (sounds like: adjuncts) to intubation, the 
time to intubation, the number of intubation attempts, the operator-report-
ed difficulty and complications during intubation. 

All of those items have also inter- and intra-observer variability simi-
lar to the Cormack-Lehane classification, but we do our best to avoid that 

variability. We’re successfully using the Cormack-Lehane scale in our daily 
practice and we routinely document that scaling every intubation with the 
relevant information as free text like in the intubation attempts, the need 
of adjuncts and the operator-reported difficulty because it’s not the same 
to find a Cormack III found by an experienced laryngoscopist than to find 
Cormack III found by a resident. 

So, we need to see who performed the laryngoscopy and the difficulty; 
maybe they could see the glottis, they had a good Cormack, but there were 
other problems that interfered with laryngoscopy, so the difficulty had to 
be recorded also. 

With those data, we saw a relationship between the Cormack-Lehane 
classification and intubation attempts. The operator reported difficulty in 
the use of (sounds like: attempts) to intubation. 

Dr. BobbieJean Sweitzer: So, it sounds like you had confidence that your 
laryngoscopists had a higher knowledge or better knowledge of the Cor-
mack-Lehane grading system than what was just demonstrated in that 2010 
study that showed shockingly only 25% of anesthesiologists were able to 
describe all four grades. 

Dr. Aurora Baluja: Yes. We used that scale on a daily basis and we reported 
in our records in several places: in the anesthesia record, in the admission 
documents to the ICU. So, another anesthesiologist can have access to that 
information and prepare for the difficulties, so that’s why we know it. 

Dr. BobbieJean Sweitzer: Yes. So, there’s nothing quite as valuable as hav-
ing a previous documented airway encounter by a skilled anesthesiologist to 
prepare the next provider. 

Dr. Aurora Baluja: Yes, I think that’s an important issue when dealing with 
difficult airways, the fact that you know in advance that you will find a dif-
ficult airway so you can prepare adequately for it. 

Dr. BobbieJean Sweitzer: Yes. So, what did you find in this study regard-
ing the visualization of the glottis, the Cormack-Lehane grade in the ICU 
compared to what was found in that same patient in the operating room? 

Dr. Aurora Baluja: Compared with the operating room and tracheal intu-
bations in the ICU were associated with worse intubation conditions and 
an increase of complications. 

Dr. BobbieJean Sweitzer: So, it was both lower visualization abilities as 
well as actual lower success rates with intubating in the ICU compared to 
the OR? 

Dr. Aurora Baluja: Yes. We found that tracheal intubation was more dif-
ficult; it required more frequently a chance to direct laryngoscopy and we 
needed more intubation attempts from Cormack-Lehane grades I through 
IV. 

Dr. BobbieJean Sweitzer: So, what factors do you think were important 
in the ICU that may have affected the ability of providers to visualize the 
airway and successfully intubate to the same degree as occurred in the op-
erating room? 

Dr. Aurora Baluja: We think that physiologic factors are important and 
they included a hypoxemia, hemodynamic instability, the laryngeal edema, 
full stomach and a decreased physiologic reserve that limit the duration of 
the laryngoscopic attempt. 

Some environmental factors can be spotted here that included the lim-
ited space compared to the operating room. Sometimes poor lighting of the 
room, sometimes suboptimal bed characteristics in the intensive care unit that 
limit the ability to properly position or access a patient’s head and airway. 



Anesthesiology,  V 129  •  No 2  August 2018

Dr. BobbieJean Sweitzer: Which of these factors do you believe were the 
most important? 

Dr. Aurora Baluja: We think that the patient’s overall (inaudible), especial-
ly those with respiratory insufficiency and edema; those are both the leading 
causes of intubation in the ICU and they also cause difficult intubation. So, 
they are cause of having to intubate the patient and they also gave additional 
difficulty of the laryngoscopy. 

Dr. BobbieJean Sweitzer: So, is there reason, do you think, to suspect per-
formance anxiety played a role here when one is faced with a potentially 
dying, critically ill patient. Is it possible that the providers simply choked or 
underperformed? 

Dr. Aurora Baluja: In our ICU we have at least two people to staff with 
or without a third person that is a resident the whole day and night. They 
are anesthesiologists and they have been exposed to many emergent intuba-
tions in the OR and in the ICU for years. When an emergency is taking 
place, there may be cases where performance anxiety can appear; however, 
we haven’t found this problem especially relevant among our staff that can 
influence their results. 

Our doctors in the ICU, they go on a regular basis to the operating 
room, they are not always in the ICU where intubations are less frequent. 
They have the opportunity to intubate patients every day so they don’t lose 
practice. 

Dr. BobbieJean Sweitzer: Yes, it sounds like they have (sounds like: experi-
ence good) with people. So, regarding patient positioning, I think in your 
article you referenced a paper which shows there was a higher incidence of 
worsened laryngeal views in ICU patients when utilizing a ramped position 
compared to the more classic sniffing position. 

It appeared to me that as the population in the United States has be-
come more obese, our ramped positions have become more popular. Has 
there been a similar study performed in OR patients, operating room pa-
tients, using a ramped versus sniffing positions? And did you look at the 
position of the patients in the ICU versus the OR in your study? 

Dr. Aurora Baluja: Well, recently that article, Semler in 2017, of some of 
the ramped position versus the sniffing position increased the incidence of 
grades III and IV of the glottic view. The scores, laryngeal view was associ-
ated to an increased incidence of difficult intubation decreased the rate of 
intubation on the first attempt. 

The sniffing position was routinely used as the standard for direct la-
ryngoscopy and tracheal intubation in our study sometimes combined with 
the ramped position, if necessary for these patients. 

To achieve correct positioning in the ICU is much more difficult than 
in the OR; however, every anesthesiologist was free to vary the patient’s head 
position adapting it to the clinical situation. So, we have quite a variety of 
cases and we did not record it specifically. 

Dr. BobbieJean Sweitzer: So, I recall that in your study you mentioned 
that 96% of patients in the ICU received neuromuscular blocking agents 
for intubation. It seems like the use of paralytics in the ICU, at least in 
the United States, is much less common than this and much less common 
than what we typically use in the operating rooms. Can you discuss what 
we know about these agents? Do they help? Should they be used routinely? 
Dr. Aurora Baluja: The use of muscle relaxants in the ICU sometimes is 
not 100% of intubations, but we know that they can improve glottic visu-
alization and thus they can improve the difficulty of intubation in the ICU. 
So, we think they help when they can be used. The clinician should always 
consider their use when intubating a patient. 

Dr. BobbieJean Sweitzer: If 96% of patients in your study received blocking 
agents, why were they omitted in that other 4%? Do you have any reason? 

Dr. Aurora Baluja: Yes. In that percentage of patients, the cause was that 
the patient was in arrest. So, they didn’t give muscular relaxants. 

Dr. BobbieJean Sweitzer: I understand. Were videolaryngoscopes used in 
your study? 

Dr. Aurora Baluja: Yes. We used videolaryngoscopes in our study, but we 
excluded from the study those cases. There’s previous literature that suggests 
that may not improve glottic visualization in all cases. When the operator is 
not very experienced, they tend to make more mucosal injuries. 

We did not find better results in terms of difficulty using videolaryn-
goscopes, probably due to that we already have 90% of success at the first 
attempt with our laryngoscopy; maybe we were lucky with our patients in 
the study, but we didn’t find an advantage here, maybe because we use it in 
so few cases that we could not spot any difference. 

Dr. BobbieJean Sweitzer: Would you suspect that there would be a differ-
ence in the use of these devices in the ICU versus in the operating room? 

Dr. Aurora Baluja: It’s not clear that we would find differences in intuba-
tion between the OR and in the ICU regarding the use of videolaryngo-
scopes. But probably for selected patients it can be a difference. Maybe for 
other patients the difference is between the OR and in the ICU may disap-
pear with videolaryngoscopes, but that has to be studied. 

Dr. BobbieJean Sweitzer: So, I think your study confirmed what many an-
esthesiologists who work in both ICUs and ORs already probably suspected 
or knew is that we are more concerned that it’s going to be a challenging or 
more difficult airway in a patient simply because they’re now in the intensive 
care unit versus a more controlled environment in the operating room. 

Now that you’ve done this and defined this for us, can you advise our 
listeners as to what equipment you think best to have on hand in the ICU 
to facilitate successful airway management? 

Dr. Aurora Baluja: Yes. We think the best asset you can have in the ICU 
is definitely the human component. We would propose big ICUs have at 
least two doctors who are on the presence for around the clock 24 hours. In 
smaller units this is not possible, but at least that another person with suf-
ficient experience can reach out in a few minutes if needed. 

Also, we find that it’s important to have more than one technique 
or device at hand for (inaudible), the (FastTrack), the videolaryngoscope. 
Others, also to consider the routine use of muscle relaxants as they improve 
glottic visualization. 

The last advice we can give is to (sounds like: recycle periodically), to 
attend courses, seminars focusing on theory and practice. 

Dr. BobbieJean Sweitzer: So, I hope today’s discussion will interest many 
of our listeners and lead you to read this important article to learn more. 
Thank you, Dr. Baluja, 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. Aurora Baluja: Thank you very much. 

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