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We compared the cardiovascular responses between nasal and oral
intubation with a fiberoptic bronchoscope under the combination of
neuroleptic analgesia (NLA) and topical anesthesia. The 16 patients
studied were divided into 2 groups: the nasal intubation group (N
group: 8 patients) and the oral intubation group (0 group: 8 patients).
There were significant changes in systolic, diastolic and mean arte
rial pressures in the N group and in the pressure rate quotient in the
o group. Diastolic arterial pressure and heart rate were significantly
higher in the N group than in the 0 group before induction of general
anesthesia. The rate pressure product (RPP) was significantly higher
in the N group than in the 0 group at some points during the proce
dure. The individual RPP in both groups was relatively stable except
for one patient in the N group, who had a marked increase in RPP dur
ing the procedure. We conclude that, under the combination of NLA
and topical anesthesia, the cardiovascular responses to oral flberopt.ic,
intubation are less severe than those to the nasal approach. The oral
approach is recommended, especially in patients with coronary artery
disease, taking into consideration of the cardiovascular responses to
fiberoptic intubation. (Key words: cardiovascular responses, fiberoptic
intubation, orotracheal intubation, nasotracheal intubation)

(Shibata Y, Okamoto K, Matsumoto M, et al.: Cardiovascular re
sporses to fiberoptic intubation: a comparison of orotracheal and na
sotracheal intubation. J. Anesth 6: 262-268, 1992)

Tracheal intubation by laryngoscopy
following a standardized induction
dose of thiopental is often associated
with hypertension and tachycardia",
These sympathetically-mediated stress
responses may cause serious compli-
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cations in patients with cardiovascu
lar problems'i-", Various methods have
been advocated to alleviate these
stress responsesv ",

The flexible fiberoptic bronchoscope
is a useful tool to accomplish tra
cheal intubation without a direct
laryngoscope", In a previous study, we
found that fiberoptic oral intubation
under the combination of neuroleptic
analgesia (NLA) and topical anesthesia
produced no significant cardiovascular
changes'", However, Smith et al. l1 re
ported that significant hemodynamic
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changes occurred after fiberoptic nasal
intubation. The purpose of this study
was to compare the cardiovascular re
sponses between nasal and oral intu
bation with a fiberoptic bronchoscope
under the combination of NLA and
topical anesthesia.

Methods

Sixteen adult surgical patients, aged
39 to 73 years, in whom difficult in
tubation was expected for oral cavity
diseases or cervical spine diseases, were
s~lected for this study. All patients
consented to participate in this study.
They were divided into 2 groups: the
nasal intubation group (N group: 8 pa
tients) and the oral intubation group
(0 group: 8 patients).

Patients were premedicated with at
ropine sulfate (0.5 mg i.rn.] and hy
droxyzine chloride (50 mg Lm.) 30
minutes before the induction of anes
thesia. An intravenous route was es
tablished and continuous ECG mon
itoring was started in the operat
ing room. Systolic arterial pressure
(SAP), mean arterial pressure (MAP)
and diastolic arterial pressure (DAP)
were measured by using an automated
sphygmomanometer with an arm cuff,
and oxyhemoglobin saturation (Sp0 2)
by a pulse oximeter. After about a
5 min stabilization period, droperidol
(2.5-5.0 mg) and fentanyl (100-200 J-Lg)
were administered. Topical anesthesia
with an 8% lidocaine spray was then
given over the oral mucosa in both
groups. In those of the N group, 2% li
docaine jelly and 1:5000 adrenaline was
applied for topical anesthesia of the
nasal mucosa and for the prevention of
nasal hemorrhage.

A 5.8 mm O.D. bronchofiberscope
(BFS) (Type P20, Olympus Co.) and
a spiral endotracheal tube with a cuff
(6.5-7.5 mm I.D.) were used in this
study. The BFS was inserted into the
endotracheal tube prior to endoscopy.
The tip of the BFS was then ad-

vanced into the posterior pharynx via
the nares in the N group or via the
oral cavity in the 0 group, and 2 ml of
2% lidocaine was first injected through
the suction channel of the BFS. The
tip of the BFS was then advanced
about 1 cm proximal to the glottis
and the vocal cords were clearly visual
ized. The second 2 ml of 2% lidocaine
was then applied. The tip of the BFS
was gently advanced into the trachea
through the glottis. During this proce
dure, 2 ml of 2% lidocaine was applied
when the tip of the BFS was posi
tioned at each of the following points
in the trachea: 1 and 3 cm distal to
the glottis, and 2 em proximal to the
carina.

Subsequently, the tip of the BFS was
maintained 2 ern proximal to the ca
rina while the endotracheal tube was
gently advanced. To avoid impaction of
the tip of the endotracheal tube on the
arytenoids or the vocal cords, the en
dotracheal tube was rotated clockwise
or counter-clockwise by approximately
90°. This facilitated passage of the en
dotracheal tube through the larynx".
The endotracheal tube was then ad
vanced through the glottis into the
trachea. Care was taken to ensure that
the tip of the BFS and endotracheal
tube did not reach the carina.

SAP, MAP, DAP, heart rate (HR),
and Sp0 2 were measured before and af
ter NLA, when the tip of the BFS was
positioned at the posterior pharynx, 1
cm proximal to the glottis, 1 em distal
to the vocal cords and 2 ern proximal
to the carina, just after endotracheal
intubation, and before induction of
general anesthesia. The rate pressure
produce (RPP)12 and pressure rate
quotient (PRQ) 13 were calculated as
follows: RPP = SAP X HR, and PRQ
= MAP/HR, respectively. If a cough
occurred during fiberoptic intubation,
it was recorded at each point. The
duration of time for intubation was
established as the interval between the
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Table 1. Patient characteristics

J Anesth 1992

Sex Female/Male
Age (year)
Weight (kg)
Height (cm)
Hypertensive patients

Nasal intubation
(n=8)

3/5
57.6 ± 9.2
56.5 ± 8.6

160.1 ± 8.7
3

Oral intubation
(n=8)

4/4
59.9 ± 11.1
56.8 ± 13.7

153.8 ± 12.5
3

No significant difference between the two groups.

completion of NLA and endotracheal
intubation. All patients were encour
aged to breathe deeply throughout the
procedure and, if the Sp0 2 fell be
low 90%, oxygen was delivered by an
insufflation technique.

During post-operative rounds, each
patient was asked whether he or she
could recall the fiberoptic intubation
procedure, and whether it was very
uncomfortable. In addition, the pres
ence of hoarseness and sore throat was
evaluated. All values are expressed as
means ± SD. Statistical analyses within
a group were performed by the analy
sis of variance with repeated measures
followed by application of Bonferroni's
modification of the t-test. Comparisons
between groups were performed by
Fisher's exact test or an unpaired Stu
dent's t-test. P < 0.05 was considered
significant.

Results

Table 1 shows the demographic data
of the 2 groups. There was no sig
nificant difference in the demographic
data of the two groups. The adminis
tered doses of droperidol and fentanyl
were 3.1 ± 1.2 mg and 162 ± 52 /lg in
the N group, and 3.4 ± 1.3 mg and 125
± 46 /lg in the 0 group, respectively.
The time required for intubation was
12.0 ± 5.0 minutes in the N group and
16.0 ± 6.6 minutes in the 0 group.
There were no significant differences in
the doses of droperidol and fentanyl,
or in the duration of time for tracheal

intubation between the two groups.
Table 2 shows the cardiovascular re

sponses to nasal or oral fiberoptic in
tubation under NLA and topical anes
thesia. There were significant changes
in SAP, DAP and MAP in the N group
and in PRQ in the 0 group. DAP and
HR were significantly higher in the N
group then in the 0 group at prior to
induction of general anesthesia. RPP
was significantly higher in the N group
than in the 0 group at some points
during the procedure.

Figure 1 shows individual changes of
RPP in the N and the 0 groups, The
individual RPP in both groups was
relatively stable except for one patient
in the N group, who had a marked
increase in RPP during the procedure.
Figure 2 shows individual changes of
PRQ in both groups. The individual
PRQ in both groups was relatively
stable except for one in the 0 group,
who had a marked increase in PRQ
due to a decrease in HR when the tip
of the bronchoscope was positioned at
the posterior pharynx.

Two patients in each group required
oxygen insufflation during the proce
dure because of a fall in SP0 2 ' Three
in each group coughed during the pro
cedure. During post-operative rounds
two patients in the N group and three
in the 0 group recalled part of the pro
cedure, but reported that it was not
uncomfortable. None of the patients in
either group complained of hoarseness.
One patient in the N group and two
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Fig. 1. Individual patient responses in rate

pressure product (RPP). For time sequence (A,

B, C, ... H), see legends in table 2.

Fig. 2. Individual patient

pressure rate quotient (PRQ).

same in figure 1.

responses

Legends

III

are

in the 0 group complained of a sore
throat. None of the patients had intra
or postoperative evidence of ischemic
heart disease.

Discussion

The marked elevation of SAP and
HR associated with tracheal intu
bation may lead to life-threatening
complications, such as myocardial is
chemia, heart failure and intracra
nial hemorrhage, especially in patients
with coronary artery disease, systemic
arterial hypertension, and aneurys
mal vascular diseasese". To attenuate
these stress responses due to reflex
sympathetic discharge resulting from
laryngo-pharyngeal and endotracheal
stimulation, various pharmacologic in
terventions have been advocated, in-

eluding deep anesthesia with barbi
turates or inhalational agents", in
travenous or topical lidocaine", beta
blockers", narcotics7 , and clonidine",

The supplemental use of low-dose
fentanyl is a common approach to
modify these stress responses7 • Splin
ter et al.14 demonstrated that the
combined use of about 3 mg-kg"! of
thiopental and 1.5-3.0 fLg·kg-1 of fen
tanyl effectively attenuated the eleva
tions of SAP and HR during laryn
goscopy and intubation. Chung et al. 15

also reported the beneficial effects of
low-dose fentanyl. In this study, we
used droperidol as a sedative instead
of thiopental, to keep patients in the
semi-awake state and to avoid upper
airway obstruction by the sedative it
self during the procedure.
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Droperidol has a marked tranquiliz
ing and amnestic effect16. In addition,
droperidol has alpha-adrenergic block
ing and vasodilating effects!". Thus,
the combination of droperidol and fen
tanyl may be more potent to minimize
the fluctuations of SAP and HR than
fentanyl alone during fiberoptic intu
bation. Furthermore, this combination
may prevent uncomfortable memories
of the procedure",

In the present study, we found that
fiberoptic oral intubation under the
.combination of NLA and local anes
thesia produced no harmful cardiovas
cular responses during the procedure.
Rpp12 , reflecting myocardial oxygen
demand, is recommended to be main
tained at less than 12,000 to prevent
myocardial ischemia. The individual
RPP was stable in the 0 group during
the procedure. PRQ13 is recommended
to be maintained at greater than one
to prevent myocardial ischemia. The
individual PRQ did not show a sig
nificant decrease during the procedure.
The results were consistent with our
previous study!".

On the other hand, we found
that fiberoptic nasal intubation pro
duced significant cardiovascular re
sponses. SAP, DAP and MAP showed
significant changes during the proce
dure. RPP was significantly higher at
some points during the procedure. In
addition, RPP in one patient of the
N group showed a marked increase
during the procedure.

Why did the nasal approach ex
hibit more prominent cardiovascular
responses? One possible cause is pre
sumably due to the sympathoadrenal
stimulation of the nasal mucosa by
the insertion of the fiberscope and the
endotracheal tube. Topical anesthesia
with 2% lidocaine jelly for the nasal
mucosa was presumably not enough to
block the stimulation. In addition, top
ical application of 1:5,000 adrenaline to
the nasal mucosa may have affected the

cardiovascular function.
Incidentally, three in each group

coughed during the procedure. Cough
ing may produce marked cardiovas
cular changes. To prevent coughing
during the procedure, it appears im
portant that a topical anesthesia with
2% lidocaine is applied properly on
the mucosa of the oropharynx, larynx
and trachea. The tip of the fiberscope
should also be carefully advanced to
avoid touching the structures of the
airway and thus causing sympathoad
renal stimulation.

In conclusion, we have shown that
under the combination of NLA and
topical anesthesia, the cardiovascular
responses to oral fiberoptic intubation
are less severe than those to the nasal
approach. Although nasal fiberoptic in
tubation is generally easier than the
oral approach because the nasopharynx
is more in line with the glottis, the oral
approach is recommended, especially
in patients with coronary artery dis
ease, taking into consideration of the
cardiovascular responses to fiberoptic
intubation.

(Received Aug. 26, 1991, accepted for
publication Oct. 24, 1991)
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