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Purpose: The purpose of the study was to check the hemodynamic
response of fiber optic nasal intubation during maxillofacial
surgeries. Material and methods: After taking approval of the
hospital ethical committee on research, 30 consenting adult patients,
of either sex, of ASA physical status 1 and 2, in the age group of 18-
60 years coming for oropharyngeal and maxillofacial surgery were
included in the study. After induction of general anaesthesia
patients were intubated nasally by flexible fiber optic intubation
technique. Results: When heart rate and mean arterial pressure
were compared before and after intubation, significant increase in
heart rate and mean arterial pressure were observed. Conclusion:
From this study it was concluded that fiber optic nasal intubation
can cause significant change in hemodynamic parameters.
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INTRODUCTION

Nasal intubation is indicated in conditions
when oral route is not possible for example in
cases with limited mouth opening and tumors
of tongue or oropharynx or when the need for
surgical access precludes an oral airway.ll
Flexible fiber optic intubation remains the gold
standard for difficult airway. Fiber optic
bronchoscope was introduced into anaesthetic
practice in 1967 by Murphy and was
revolutionized in anaesthetic management of

difficult airway by Taylor and Towey in
1972.23] Laryngoscopy and tracheal intubation
is a noxious stimulus which results in
cardiovascular response in the form of
hypertension, tachycardia and arrhythmias
due to sympathetic stimulation.[43] With fiber
optic intubation, mechanical stimulation of
oropharyngeal structures is avoided and
thereby likely to attenuate hemodynamic
response. So the present study was designed to
analyze the intubation response with nasal
flexible fiber optic technique.
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MATERIALS AND METHOD

Thirty patients belonging to ASA physical
status 1 and 2 in the age group of 18-60 years of
either sex planned for oral and maxillofacial
surgery were included in this randomized
controlled study which was approved by the
ethical committee of the institution. Patients
with bleeding disorders, cardiac or respiratory
diseases, or with anticipated difficult airway
were excluded from the study. All patients
were premedicated with tablet alprazolam 0.25
mg at bedtime and two hours before surgery.
Baseline mean blood pressure and heart rate
were recorded. Two drops of xylometazoline
were applied in each nostril 15 minutes and 5
minutes before the anaesthesia induction.
Injection glycopyrrolate 0.2 mg intravenously
was given to every patient 15 minutes before
anaesthesia induction. After preoxygenation,
induction of anaesthesia was done with
intravenous Fentanyl 2 micrograms/kg and
intravenous Propofol 2mg/kg body weight.
Injection Atracurium 0.5mg/kg body weight
was used to achieve muscle relaxation
followed by intermittent positive pressure
ventilation. Injection Propofol 20 mg was
administered after 2 minutes. After 4 minutes
of intermittent positive pressure ventilation i.e.
just before the start of intubation, heart rate
and mean blood pressure were recorded (0

Table 1: Comparison of Heart Rate

minute). Endotracheal tube size, with internal
diameters of 7 mm and 7.5 mm were used in
female and male patients, respectively. After
lubrication with water based sterile gel,
endotracheal intubation was performed nasally
with the help of fiber optic bronchoscope.
Heart rate and mean blood pressure were
recorded at 1 minute after tube insertion and
thereafter at 3 minutes, 5 minutes and 10
minutes after intubation. The heart rate and
mean arterial pressure (MAP) were compared
at 0 minute ie. just before the start of
intubation procedure to that of 1, 3, 5 and 10
minutes after intubation to check the
hemodynamic response due to intubation. Any
complications during and after the procedure
and time taken for intubation were also
recorded.

RESULTS

Heart rate at 1 minute, 3 minute, 5 minute and
10 minutes after intubation were compared
with the heart rate at 0 minute (just before the
start of intubation procedure). Significant
increase in heart rate after intubation was
observed. This increase remained significant
for 3 minutes after intubation, p-value <0.05.
On comparing heart rate at different intervals,
maximum heart rate was noted at 1 minute
after intubation. (Table 1)

Heart rate 0 min 1 min 3 min 5 min 10 min

Mean 83.33 104.23 93.53 90.13 83.37

sd 14.95 18.91 16.25 14.52 15.64

p value - P<0.0001 0.0141 0.0791 0.9920

Results - Significant Significant Not Significant Not Significant
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Mean arterial pressure at 1 minute, 3 minute, 5
minute and 10 minutes after intubation were
compared with the mean arterial pressure at 0
minute (just before the start of intubation
procedure).Post intubation mean arterial
pressure was compared with post induction
mean arterial pressure (0 minute) and it was

observed that there was significant increase in
mean arterial pressure after intubation and this
increase in mean arterial pressure remained
significant for 3 minutes. When compared with
0 minute, p-value at 1 minute was <0.0001 and
at 3 minute, p- value was 0.0003. (Table 2)

Table 2: Comparison of mean arterial pressure (MAP)

MAP 0 min 1 min 3 min 5 min 10 min

Mean 80.83 116.07 93.43 82.87 82.23

SD 13.69 17.83 11.83 12.13 9.72

p value - <0.0001 0.0003 0.5437 0.6496

Results - Significant | Significant Not Significant Not Significant

Complications observed:

One patient had both pain in nose and sore
throat, one patient had both epistaxis and pain
in nose, one patient had only pain in nose and
7 patients had only sore throat. One patient
had an episode of epistaxis.

DISCUSSION

Conventional direct laryngoscopy requires
wide mouth opening, cervical flexion and
extension at atlantooccipital joint. This
positioning is impossible or contraindicated in
certain conditions. Also, in patients with
anatomical variations in airways, direct
laryngoscopy cannot be achieved, despite
optimum positioning and technique. In these
situations indirect laryngoscopy is a good
alternative to direct laryngoscopy.[2l In indirect
laryngoscopy, indirect visualization of glottis is
done with the help of optical aids, such as fiber

optic bundles, video cameras, mirrors or lenses.

The devices using indirect laryngoscopy are
available, which includes video laryngoscopes,

tiber optic scopes and intubating optical stylets.

The flexible fiber optic bronchoscope is the
most widely wused, versatile, indirect
laryngoscopy device in patients with difficult
airway. It was first introduced in anaesthetic
practice by Murphy in 1967.123] Fiber optic
bronchoscopes are currently used to facilitate
endotracheal intubation via either the nasal or
oral route, in the positioning of endotracheal
and endobronchial tubes and bronchial
blocking devices, and in airway examination
or evaluation.[%7]

The need for fiber optic intubation may be
anticipated based on a history of difficult
intubation and various anatomical features
that may predict difficult laryngoscopy. These
include limited mouth opening, limited
thyromental distance, restricted neck mobility,
inability = or limited jaw  protrusion,
oropharyngeal abnormalities, and obesity.
Fiber optic intubation may also be indicated in
patients with known or suspected cervical
spine instability, anatomic malformations of
the mandible or larynx, congenital deformities
of the head and neck, and history of head, neck,
and spine trauma.l”l Flexible scope intubation is
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the gold standard for the management of
difficult airway in awake, spontaneously
ventilating patient.B] Fiber optic bronchoscope
enables both oral and nasal intubation. Nasal
intubation is particularly indicated in patients
when the orotracheal route is not possible or
for better surgical access (in oropharygeal
surgeries). Also, certain intubation techniques
e.g. awake intubation, blind intubation and
fiber optic intubation are significantly easier
when performed through nose.[8l

Laryngoscopy and passage of endotracheal
tube through the larynx is a noxious stimulus
which can provoke unwanted response in
cardiovascular, respiratory and other
physiological systems.l!] This cardiovascular
response is demonstrated by hypertension,
tachycardia, increase in intracranial tension
and arrhythmias and the magnitude of which
is related to force applied and duration of
laryngoscopy.[21%1] This response is attributed
to the mechanical stimulation of upper
respiratory tract resulting in enhanced
neuronal activity in cervical sympathetic
efferent fibers causing reflex cardiovascular
responses.l?l Fiber optic bronchoscopy was
earlier hypothesized to be minimally invasive
procedure but later shown to have significant
stress response.[1Z]

This present study showed the change in
hemodynamic parameters after fiber optic
nasal intubation. In this study significant
increase in heart rate was observed after
intubation and this increase in heart rate
remained significant for 3 minutes. When
mean arterial pressures were compared with
post induction values, there was significant
increase in mean arterial pressure, and it
remained significantly elevated for 3 minutes.

Omprakash et al,[13] conducted similar study in
patients between 18-50 years of age of ASA
grade I and II of either sex undergoing elective
surgical procedures. They observed that
tracheal intubation caused significant increase
in mean heart rate and mean arterial pressure
compared with baseline and post induction
values.

Smith et al,[l4] studied heart rate and arterial
pressure  changes during nasotracheal
intubation in ASA class 1 patients aged
between 16 and 48 years who required elective
nasotracheal intubation for oral surgery under
general anaesthesia. There was significant
increase in mean heart rate and mean arterial
pressure after tracheal intubation compared to
pre-induction values.

Tushar et all3 observed significant
hemodynamic response in nasotracheal
intubation under general anaesthesia after fiber
optic bronchoscopy in ASA grade I and II
patients scheduled for an elective surgery
under general anesthesia.

Tsubaki et al,[1] studied blood pressure, heart
rate and catecholamine response during fiber
optic nasotracheal intubation under general
anesthesia. Arterial blood pressure and heart
rate were recorded at one-minute intervals
during several stages of intubation by
fibrescope. They found significant increase in
heart rate and blood pressure when compared
to their post induction values.

Staender et allZl observed hemodynamic
response to fiber optic nasotracheal intubation
under total intravenous anaesthesia and found
significant hemodynamic response.

Xue et all®l conducted a study on
anaesthetized children to observe circulatory
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responses to fiber optic nasal intubation and
found that fiber optic nasal intubation caused
significant increases in arterial blood pressure
and heart rate compared with the baseline and
postinduction values. All these results
correspond to the present study. When
complications  following intubation were
observed, it was found that 10 patients showed
some complications like sore throat and pain in
nasal cavity after intubation procedure. One
patient had an episode of epistaxis.

In this study, fiber optic intubation procedure
was completed in 79.5 * 30.80 seconds (mean).
In the study done by Xue et all®l the
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