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ABSTRACT

Bronchofibroscopy is widely used in the context of orotracheal intubation in difficult airways. The cost of the equipment and
the larger learning curve required compared to direct laryngoscopy increases its difficulty of use. Bronchofibroscopy may be
less traumatic than direct laryngoscopy, triggering a lower hemodynamic response. Thus, we evaluated the behavior of heart
rate and mean blood pressure in the process of orotracheal intubation by direct laryngoscopy and bronchofibroscopy in any
airway scenario. Two groups of patients underwent orotracheal intubation by direct laryngoscopy (N = 32), group L, and
bronchofibroscopy (N = 31), group B. These patients receiving elective surgeries at Gaffrée and Guinle University Hospital
(Hospital Universitario Gaffrée e Guinle — HUGG) were aged 18 years or older and did not have a full stomach. The predictors
of difficult airways were evaluated during the pre-anesthetic evaluation, and the procedures were performed by the same
anesthesiologist for both groups. All cases were performed under general anesthesia. Group L presented a rise in heart rate
and mean blood pressure at the end of the procedure (p < 0.05), alterations not observed in group B. The duration of the
procedure was higher in group B (p < 0.05). There was no intubation failure in any of the study patients. The absence of
elevation in the parameters of heart rate and mean blood pressure in patients submitted to bronchofibroscopy orotracheal
intubation compared to those intubated by direct laryngoscopy may be related to a lower nociceptive response and might
lead to a broader indication of bronchofibroscopy in select clinical settings, regardless of the degree of airway difficulty.

INTRODUCTION

Although bronchofibroscopy is recognized as the gold standard
for difficult airways [1-3], few studies have compared its effi-
cacy and potential advantages over direct laryngoscopy in vari-
ous scenarios of airway difficulty. In clinical practice, broncho-
fibroscopy is tacitly considered to be more efficient in cases of
difficult airway. However, it is questionable whether bronchos-
copy is the most useful technique in cases of easy airway since
most of the data on the subject are the result of guidelines, and
the consensus of experts results from tradition rather than pro-
spective, randomized and double-blind trials [4-6].

Hagberg and Artime refer to the bronchofibroscopy as the
most widespread, versatile device since their development
[7]. According to their research, bronchofibroscopy presents
unique, superior characteristics to other devices, both in
“awake” and anesthetized patients. There are also numerous
clinical situations in which bronchofibroscopy is superior to
other devices, including direct laryngoscopy. Bronchofibros-
copy seems to have a lower hemodynamic repercussion and
has the possibility of being performed at almost any position
of the cervical spine [8]. This flexibility greatly facilitates in-

tubation in patients who cannot have the cervical spine mo-
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bilized, and there are reports of bronchofibroscopy in the
ventral decubitus [9]. However, the technique requires exper-
tise and cannot be performed by all professionals, requiring
a longer learning curve than direct laryngoscopy. In addition,
bronchoscopy is not available in all hospitals.

Rosenblatt et al. [10] argue that because of its higher cost and
need for higher professional qualification, bronchofibroscopy
should be reserved for predictably difficult airways. Revisions
of algorithms from the American Society of Anesthesiology
are in agreement. In support of this argument, Frova and Sor-
bello [11] did not demonstrate advantages of bronchofibros-
copy over direct laryngoscopy in airway cases without predic-
tors of difficulty.

On the other hand the technique of direct laryngoscopy is the
most used in clinical practice. Although it is not the most ap-
propriate technique for predictably difficult airway and have
potential to lead to elevation of heart rate and blood pres-
sure, is the most widely used technique in the clinical practice.
The reasons for this are the low learning curve, low cost and
availability of equipment, short time for completing the pro-
cure and high success rate, which is explained in part by the
low occurrence of difficult airways in the general population.
Besides, it is considered that any elevation of heart rate and
blood pressure parameters have no clinical significance in the

vast majority of clinical scenarios.

The hemodynamic variations resulting from orotracheal intu-
bation correspond to the efferent arm of the vegetative reflex
arc caused by the nociceptive stimulation inherent to the act
of intubation. These variations occur in almost all patients sub-
mitted to direct laryngoscopy despite the use of drugs aimed
at limiting it, such as opioids, local anesthetics and B-blockers.
[12-14]. Although this hemodynamic response does not have
major consequences for most patients, it may be deleterious
in specific subgroups, such as, for example, in those with coro-
nary disease.

Variations of heart rate and blood pressure in response to
nociceptive stimulation in the perioperative period are well
known. Some authors suggest there are lower hemodynamic
changes to orotracheal intubation when using a bronchofiber-
scope. [15] Confirmation of this fact could have an impact on
the indication of the technique, at least in patients in whom
such hemodynamic variations may be deleterious. [16] Heart
rate and blood pressure variations are consistent, reliable au-
tonomic markers of nociceptive activation. Elevated heart rate
and increased blood pressure are strongly associated with the
autonomic nervous system response to nociceptive stimuli.

Another consideration concerns the technique of anesthesia
usually used for orotracheal intubation by bronchofibroscopy.
Most of the studies use the so-called “conscious sedation”, in

which superficial sedation is performed so that the patient
maintains the respiratory drive, airway protective capacity,
and some capacity of interaction with the professional [17].
In addition to being more comfortable for the patient, per-
formance of orotracheal intubation by bronchofibroscopy un-
der general anesthesia reduces the hemodynamic response
without hampering it, compared to intubation by an awake
bronchofibroscope or by direct laryngoscopy. The loss of air-
way muscle tone resulting from general anesthesia requires
special, generally simple maneuvers, such as anterior traction
of the tongue with gauze [18] to allow visualization of the air-

way anatomy.

Regarding the clinical evaluation of airway difficulty, there are
two widely known usable criteria, one of which is clinically
(Mallampati - table 1), and another assisted with laryngos-
copy (Cormack-Lehane - table 2).

Table 1: Classification of Mallampati.

Class | Complete visibility of palatine tonsils, uvula and soft
palate

Class Il | Visibility of the soft palate, upper palatine tonsils and
uvula

Class lll | The hard and soft palate and the base of the uvula are
visible

Class IV | Only the hard palate is visible

Table 2: Classification of Cormack-Lahane.

Grade 1 | Full view of the glottis

Grade 2 | Partial view of the glottis

Grade 3 | View of epiglottis only

Grade 4 | No visualization of glottis or epiglottis

The advantages of bronchofibroscopy intubation in the diffi-
cult airways and the lower hemodynamic repercussion lead us
to believe that this technique is more suitable for intubation,
at least in certain subgroups of patients, regardless of the de-
gree of difficulty of the airway and not only those classified as
difficult. Therefore, the objective of this study was to compare
the hemodynamic responses, measured through variations of
heart rate and mean blood pressure, to orotracheal intubation
by bronchofibroscopy and direct laryngoscopy under general
anesthesia, regardless of the difficulty of intubation estimated
by the classifications of Mallampati and Cormack and Lehane.

Materials and Methods

Adult patients who were 18 years old or older undergoing
general anesthesia in elective surgery were included in this
study. Exclusion criteria, in addition to those younger than 18
years, included patients with a “full stomach” (those in whom
gastric emptying did not occur completely and there was a risk
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of regurgitation with the possibility of bronchoaspiration of
gastric contents after anesthetic induction) and patients with
contraindication of drugs chosen to induce general anesthe-
sia. Patients or their legal guardians signed a written informed
consent form prior to enrollment (Appendix A). The project
was approved by the Ethics and Research Committee of the
Gaffrée and Guinle University Hospital.

All patients were initially assessed by using the Mallampati
classification and submitted to the same standard head posi-
tioning (figure 1).

Followed by the following general anesthesia induction tech-
nique: 2 mg/kg propofol, 3 ug/kg fentanyl and 0.5 mg/kg atra-
curium, followed by ventilation with a facial mask and inhala-
tion anesthesia with 02 and 2% sevoflurane for 5 minutes, a
satisfactory time for all drugs to reach their peak serum con-
centration and action.

Once the peak serum concentration of the anesthetic induc-
tion drugs was reached, we performed direct laryngoscopy in
all patients, both in the direct laryngoscopy group (L group)
and the bronchofibroscopy group (group B) to evaluate the
Cormack-Lehane score, after which they were again ventilated
under mask for another 2 minutes. At the end of this period,
we performed orotracheal intubation by direct laryngoscopy
or by bronchofibroscopy.

To mark the time of the procedures, T1 was considered the
beginning of the contact of the different devices with the oral
cavity, and T2 was the exact moment that the capnography
confirmed the correct positioning of the orotracheal tube in

the airway.

Statistical analysis of the results was performed by non-para-
metric methods given the non-Gaussian distribution of the
variables of interest. The significance of the differences be-
tween the groups was estimated using the chi-squared test
(X2) for categorical variables and the Mann-Whitney test (U)
for dimensional variables. The strength of the correlations be-
tween dimensional variables was estimated by the Spearman
correlation coefficient (rho). For all of the statistical tests, a
significance level (a) of 0.05 was adopted.

RESULTS

A total of 63 patients were included, 32 in the L group (la-
ryngoscopy) and 31 in the B group (bronchofibroscopy). The
groups did not present significant differences regarding gen-

der, age, color, weight or height (Table 3).

Table 3: Parameter comparisons within and between groups.

Laryngos-| Bronchos- | Intergroup Com-
copy copy parisons

N (W/M)a 32 (18/14) 31 (14/17) X?=0.77, p>0.45
Ageb 49+ 20 45+ 17 U =434, p>0.39
Ethnicity(W/ | 18/14 14/17 X?=0.77, p>0.45
NW)c
Weight (kg) 72.7+9.3 749 +11.7 |U=450,p>0.57
Height (cm) 168+ 8 168 +7 U =443, p>0.46
T1-T2d 26.4+6.0 76.7+16.3 | U=0,p<0.001
HR Tle (bpm) |72+ 10 72+12 U =492, p>0.95
FC T2f (bpm) 82+11* 72+9 U =277, p<0.003
MBP Tilg| 75+ 10 78 +11 U =410, p>0.23
(mmHg)
MBP T2h | 79 £ 11** 77 £11*¥** | U=437,p>0.41
(mmHg)

A2 Total number of participants (N): women (W) and men (M).
®In full years.

Ethnicity: white (W) and non-white (NW).

9T1-T2: Procedure execution time (in seconds).

°HR T1: Heart rate immediately before the start of the proce-
dure (T1).

fHR T2: Heart rate immediately after the completion of the
procedure (T2).

8MBP T1: Mean blood pressure at T1.
PMBP T2: Mean blood pressure at T2.

Intra-group comparison
***Wilcoxon: Z = 4.35, p< 0.0001.
***Wilcoxon: Z = 3.66, p< 0.0001.
***Wilcoxon: Z = 2.13, p< 0.04.

Group B presented a longer procedure time than that of the
L group (p <0.001). The heart rate was higher in T2 in the L
group compared to that in the B group (p <0.003).

Regarding the intra-group variations, the heart rate in the L
group was higher in T2 (p <0.0001). There was no difference in
the heart rate in group B. The mean blood pressure (MBP) was
higher in T2 in group L (p <0.0001) and lower in T2 in group B
(p <0.04).

Discussion

Bronchofibroscopy is recognized as more efficient and resolu-
tive in scenarios where there are predictors of difficult airway,
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such as a high Mallampati classification (Il or 1V) [19,20,21].
However, this knowledge is essentially the result of the con-
sensus of different societies and specialist expertise, rather

than the result of studies designed to analyze the subject [22].

Bronchofibroscopy may be very useful even in the absence
of predictors of difficult airway, that is, in the vast majority
of patients undergoing general anesthesia with orotracheal
intubation. Regarding this issue, it is usually assumed that
bronchofibroscopy would require more time to be performed
than direct laryngoscopy and would require greater expertise.
Moreover, it would not be practicable by all anesthesiologists,
and due to the high cost, the bronchofiberscope would not
be available in all anesthesiology services. It is still assumed
that both techniques would have equal success rates in the
subgroup of patients without difficult airway predictors and
that there would be no consequence of eventual elevation of
heart rate and blood pressure when performing orotracheal
intubation by direct laryngoscopy [23].

Considering this, we obtained two groups of patients, of
whom 31 were submitted to orotracheal intubation by direct
laryngoscopy and 32 by bronchofibroscopy. The groups were
statistically identical in all of the anthropometric parameters
studied (sex, age, color, weight and height) and incidence of
difficult airway. They were also identical in their hemodynam-
ic parameters (heart rate and MBP) at the beginning of the
procedure. Finally, there were no intubation failures in any
patient, that is, the success rate of the procedure was 100%

in both groups.

The time of orotracheal intubation was approximately three
times longer in group B than that in group L. However, this
time difference does not represent a significant risk in clini-
cal practice because, although statistically significant, the in-
creased time needed was short enough to not generate prob-

lems (1.3 minutes).

The low occurrence of patients with difficult airway in both

groups prevented statistical comparisons in this subgroup.

In the L group, there was a significant increase in heart rate
at T2 compared to that at T1, and there was no significant
change in group B. Similarly, with regard to variations in MBP,
the MBP was also higher at T2 in group L. These MBP obser-
vations were not noted in group B; curiously, the MBP was
smaller at T2 than at T1, pointing to a lower hemodynamic
stress and/or probable vagal response known to exist second-
ary to the bronchofibroscopic examination.

There are few studies in the literature that address this issue
in a similar way. Even with strong statistical significance, our
observation is in disagreement with the study by Aghdaii N

et al. [24], who did not demonstrate elevation of these two

parameters in any of the two groups studied. In our opinion,
this difference may have occurred because their study exam-
ined a specific population of patients undergoing myocardial
revascularization surgery. As it is known, this group of patients
makes continuous use of a series of medications, such as B
blockers, among other drugs, capable of greatly attenuating
elevations of the heart rate and blood pressure in response to
any nociceptive stimulus. We believe that this limitation may
have been an impediment to those researchers in observing
differences between the two groups. In another study similar
to ours, Barak M et al. [25] observed elevation in these two
hemodynamic parameters in bronchofibroscopy and direct
laryngoscopy groups. We believe that the reasons in this case
are two-fold. First, the intubation procedures, including those
of the bronchofibroscopy group, were performed by all anes-
thesiologists of the service, including those in training. For this
reason, we believe that several of these patients were submit-
ted to more traumatic procedures and with greater nocicep-
tive activation than if all cases were performed by the same
professional, in particular, a professional with more experi-
ence. In addition, there was no standardization in the choice
of anesthetic induction drugs. Thus, some patients had more
protective inductions of hemodynamic changes to the noci-
ceptive stimulus of orotracheal intubation than others, mak-
ing it difficult to compare the groups.

Our experiment, on the other hand, corroborates the initial
impression that orotracheal intubation by bronchofibroscopy
does in fact yield lower hemodynamic repercussions in indica-
tors such as heart rate, which could be explained by a lower
response to the nociceptive stimulus of orotracheal intuba-
tion in group B. Similarly, with regard to variations in MBP,
these observations are in line with the assumption that bron-
chofibroscopy is less traumatic and possibly generates less
hemodynamic and nociceptive responses than laryngoscopy.

It’s important to notice here that the eventually lower noce-
ceptive response with brochofibroscopy is only a suggestion,
based on the fact that there is a close and intimate correlation
between hemodynamic changes, specifically in heart rate and
mean arterial blood pressure and nociceptive response. More

studies are needed to address this point in the future.

All procedures in both groups were performed under general
anesthesia because we considered it to be much more com-
fortable and less traumatic for the patients and profession-
als. The scientific community should consider the possibility
of performing orotracheal intubation by bronchofibroscopy
under general anesthesia and encourage the incorporation
of this technique into the airway approach routine, as it is
less traumatic. If intubation was performed in both groups
with conscious sedation, the hemodynamic differences at T2
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