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Nasal packing with bupivacaine during nasotracheal intubation can
reduce intubation-related epistaxis
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Epistaxis often is caused by nasal mucosal damage and vascular injury after nasotracheal (NT) intubation. Bupivacaine constricts blood
vessels at low concentrations and dilates them at high concentrations. In this study, in which we evaluated the effects of intranasal
packing with bupivacaine to prevent epistaxis and pain induced by NT intubation, we classified 180 patients into three groups: an
untreated group (n=60), a group pretreated with epinephrine (n=60), and a group pretreated with bupivacaine (n=60). In all groups,
we used nasal Ring–Adair–Elwyn tubes with the thermosoftening method for NT intubation. We classified the degree of epistaxis as
Grade 0 (none), Grade 1 (mild), Grade 2 (moderate), or Grade 3 (severe). We assessed postoperative visual analog scale (VAS) scores
for nose pain in the recovery room. We found that the incidence of epistaxis in the group pretreated with bupivacaine was significantly
less than was that of the untreated group (55% vs. 35%, p <0.05). Univariate logistic regression analysis revealed a reduction in epistaxis
with bupivacaine nasal packing (odds ratio=0.689, 95% confidence interval=0.478, 0.992). Postoperative VAS scores after 30 minutes
in the nasal area were lower in the group pretreated with bupivacaine than were those in the untreated group or the group pretreated
with epinephrine (p <0.05). Therefore, we conclude that nasal packing with bupivacaine can help reduce epistaxis and nasal pain more
effectively as compared to cases without pretreatment with this anesthetic.
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Introduction

tions. NT intubation can cause epistaxis, bacteremia, tube
obstruction, mucosal damage, and nasal discomfort [1,2].

Nasotracheal (NT) intubation is performed in patients

Epistaxis, is the most common complication of NT intu-

with trismus in whom orotracheal intubation is difficult, or

bation, and its incidence has been previously reported to

in those scheduled for intraoral or oropharyngeal opera-

range from 22% to 77% [3,4]. Generally, epistaxis resolves
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spontaneously or only cause in minor nasal discomfort to

occurring due to NT intubation.

the patients postoperatively. However, in severe epistaxis

The purpose of this study was to evaluate the efficacy

cases, it embarrasses successful completion of NT intuba-

of bupivacaine pretreatment to reduce epistaxis and nasal

tion, and is hard to adequate ventilation, and leads to life-

pain compared with epinephrine pretreatment or no pre-

threatening complication sometimes [5]. Several methods

treatment in patients scheduled for NT intubation.

(pre-anesthetic evaluation, pre-treatment with drug, preparation of tube, nostril selection, intubation technique, etc.)
have been proposed to avoid these serious complications

Materials and Methods
This study was approved by the Institutional Review

such as epistaxis [1,4,6-13].
In the pretreatment of nasal passage, a vasoconstrictor

Board (IRB) of Gyeongsang National University Changwon

(xylometazoline, phenylephrine, cocaine, epinephrine, etc.)

Hospital (GNUHIRB-2017-02-008). We obtained written

is administered for absorption through the nasal mucosa

informed consent from the patients preoperatively. We

in the form of nasal packing. Nasal packing with a vaso-

enrolled patients who were referred for general anesthesia

constrictor ensures vasoconstriction and volume reduction

for dental surgery from January 2017 to December 2017.

of the submucosal tissue and allows the insertion and easy

Inclusion criteria were patients with American Society of

passage of an NT tube [6,14]. However, the use of vasocon-

Anesthesiologists physical status of 1–2; age, 18 years or

strictors for nasal pretreatment can cause adverse effects

older, but younger than 80 years; and judged by the treat-

associated with epinephrine-induced tachycardia, espe-

ing physician to be free of any airway abnormality. Patients

cially in patients with cardiovascular disease [15]. The use

with expected difficult intubation, uncontrolled hyperten-

of aminoamide local anesthetics, such as bupivacaine can

sion, hematologic abnormality, those on antiplatelet or

further decrease the incidence of epistaxis by reducing the

anticoagulant therapy, a history of nasal surgery or damage

mucosal tissue volume by constriction of the blood vessels

to the nasal mucosa, and those in whom NT intubation was

supplying the nasal mucosa [16] and can also help to main-

attempted more than once were excluded (Fig. 1).

tain a stable vital sign with analgesic effect. Therefore, in

Anesthesiologist alternately used methods no pretreat-

view of the previous studies, we tested the hypothesis that

ment, epinephrine, and bupivacaine. After that, we divided

topical application of bupivacaine would reduce epistaxis

into 3 groups and analyzed them.

Inclusion criteria
ASA class I or II
Older than 18 years
No airway abnormality

Exclusion criteria
Expected difficult intubation
Uncontrolled hypertension
Hematologic abnormality
Previous nasal surgery or deformity

Agree to participate (n=207)

Randomized (n=207)

Group No (n=70)
Excluded due to 2 or
more attempt (n=10)

Analyzed (n=60)
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Group Epi (n=68)
Excluded due to 2 or
more attempt (n=8)

Analyzed (n=60)

Group Bu (n=69)
Excluded due to 2 or
more attempt (n=9)

Analyzed (n=60)

Fig. 1. Flow chart of study. ASA,
American Society of Anesthesiologists;
Epi, epinephrine; Bu, bupivacaine.
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All Ring–Adair–Elwyn (RAE) nasal tubes (Murphy Eye,

blood pooling in the pharynx=moderate epistaxis; and

Mallinckrodt; Covidien, Mansfield, MA, USA) were prepared

represented blood in the pharynx sufficient to impede

as described Kim et al. [7] with 30 minutes of pretreatment

intubation=severe epistaxis [19]. The degree of navigability

in hot water around 45°C. In the epinephrine and bupiva-

through the nasal passageways was defined as smooth or

caine group, the surgical sponges were soaked in 5 mL of

impinged. The patient was examed for nasal pain by as-

0.1% epinephrine or 5 mL of 0.5% bupivacaine hydrochlo-

sessment of visual analog scale score in the recovery room,

ride and packed intranasally. The control group did not

after 30 minutes postoperatively.

use intranasal packing. For blinding, one anesthesiologist

For the statistical analysis, an analysis of variance test

prepared the nasal sponges for pretreatment and selected

was performed using the SPSS software (version 24.0; IBM

the nostril for packing by reviewing the preoperative medi-

corp., Armonk, NY, USA) and Scheffé’s test was used as the

cal history and computed tomographic finding. Thereafter,

post-hoc test. p -values＜0.05 was considered statistically

another anesthesiologist performed the NT intubation.

significant. Data are expressed as mean±standard devia-

On admission into the operating room, patients’ blood

tion.

pressure and heart rate were checked and they were ventilated with 6 L/min of oxygen for 5 minutes via an oxygen
mask and then infused with propofol (1.5–2 mg/kg) and

Results

remifentanil (0.1 µg/kg/min) for induction of anesthesia.
After ensuring adequate manual ventilation, on the nose to

(63.9%) patients were men and 65 (36.1%) were women.

be intubated the nasal packing was performed. And then

Their mean height was 166.5±8.5 cm; the mean body

rocuronium bromide (0.6 mg/kg) was injected.

weight was 65.6±12.2 kg, and the mean tube size used

The mean age of the patients was 39.4±16.8 years; 115

First, we checked for the presence of nasal septum devia-

was 6.728±0.3 mm. The right nostril was used for NT in-

tion and nasal polyps with a facial computed tomography

tubation in 134 patients and the left nostril was used in 46

scan preoperatively; if a difference was apparent between

patients. There were 105 cases without navigability and 75

the nostrils, nasal packing was performed by choosing a

cases with navigability; the average surgical duration was

location where the nasal cavity was wide. If the macro-

80.8 minutes (Table 1).

scopic differences between the space of nasal cavities were

Of the 60 patients in the control group, 42 (70.0%) had

unclear, the right nostril was chosen [17], and then, the pa-

either no or mild bleeding, 14 (23.3%) had moderate bleed-

tients were ventilated with sevoflurane (minimum alveolar

ing, and 4 (6.7%) had severe bleeding. Of the 60 patients in

concentration of 3–4 vol%) for 5 minutes.

the epinephrine group, 51 (85.0%) had no or mild bleed-

When adequate muscle relaxation was achieved 5 min-

ing, 9 (15.0%) had moderate bleeding, and no patient (0%)

utes after rocuronium injection, NT intubation was per-

had severe bleeding. Of the 60 patients in the bupivacaine

formed using a lubricated nasal RAE tube. Generally, the

group, 52 (86.7%) had either no or mild bleeding, 8 (13.3%)

nasal passage will permit use of a tube 1 mm diameter

had moderate bleeding, and no patient (0%) had severe

smaller than used for oral intubation [7,18]. After intuba-

bleeding (Fig. 2). The visual analog scale score in the recov-

tion, blood pressure and heart rate were recorded again.

ery room was significantly lower in the bupivacaine group

Anesthesia was performed by two trained anesthesiologists

(3.2±1.1) than that in the epinephrine (3.7±1.2) and the

with more than 10 years of experience.

control groups (3.7±1.0, p =0.031; Fig. 3).

The primary end point of this study was to assess the

Comparison of heart rate and systolic blood pressure on

extent of epistaxis during NT intubation. The extent of

admission into the operating room and after intubation;

epistaxis was confirmed by the intubating anesthesiologist

showed that the proportion of patients with increased

and the severity was determined according to the degree

heart rate was lower in the bupivacaine group, and more-

of bleeding after intubation; no bleeding=no epistaxis;

over, patients in this group had reduced blood pressure.

blood only on endotracheal tube=mild epistaxis; indicated

The mean values of heart rate after arrival in the operating
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Table 1. Demographic characteristics of the patients
Variable
Age (y)
Sex
Height (cm)
Weight (kg)
Tube size (ID, mm)
Nostril (right/left)
Magil-forceps (yes/no)
Resistance
Intubation time (min)

Untreated (n=60)

Epinephrine (n=60)

37.4±14.9
40
20
167.0±9.4
67.0±13.9
6.725±0.3
44/16
38/22
41
19
92.4±72.9

Male
Female

Yes
No

40.0±16.8
37
23
165.9±8.3
65.3±11.6
6.733±0.3
46/14
36/24
36*
24
70.7±53.1

Bupivacaine (n=60)
40.0±18.7
38
22
166.5±8.0
64.5±11.0
6.725±0.3
44/16
40/20
28*
32
79.2±62.5

Values are presented as number only or mean±standard deviation.
ID, inner diameter; n, number of patients.
*p <0.05 compared with untreated group.

60

Case numbers

50
40
30
20

5

Visual analog scale scores

No
Mild
Moderate
Severe

4
3
2
1
0
Untreated
(n=60)

10
0
Untreated
(n=60)

Epinephrine
(n=60)

Bupivacaine
(n=60)

Fig. 2. The incidences of epistaxis in the untreated group, epinephrine group, and bupivacaine group. Bupivacaine and epinephrine
groups were significantly lower than untreated group in the incidence
of severe epistaxis (p <0.05).

Epinephrine
(n=60)

Bupivacaine
(n=60)

Fig. 3. Visual analog scale scores in the post-anesthesia care unit
(p <0.05). The visual analog scale score in the recovery room was statistically significantly lower in the bupivacaine group (3.2±1.1) than
in the epinephrine (3.7±1.2) and untreated groups (3.7±1.0). Values
are presented as mean±standard deviation.

decrease in the magnitude of elevated heart rate (p =0.076;
Table 2). None of patients had any severe complications,

room were 75.3, 74.9, and 77.2 beats/min in the control,

such as uncontrolled postoperative bleeding regarding to

epinephrine, and bupivacaine groups, respectively. After

NT intubation.

intubation were 92.2, 93.8, and 87.7 beats/min, respec-

In these results, only bupivacaine packing significantly

tively. The systolic blood pressure after arrival in the op-

decreased systolic blood pressure induced by NT intuba-

erating room were 130.2, 131.4, and 132.6 mmHg in the

tion (p =0.049), not decreased the magnitude of increased

control, epinephrine, and bupivacaine groups, respectively,

heart rate (p =0.076; Table 2). Univariate logistic regression

before intubation. After intubation were 123.8, 123.5, and

analysis revealed that epistaxis was reduced with nasal

113.1 mmHg, respectively. Only the patients in the bupiva-

packing of bupivacaine (odds ratio=0.689; 95% confidence

caine treated group showed significant decrease in systolic

interval=0.478, 0.992), but multivariate logistic regression

blood pressure after NT intubation (p =0.049), without any

analysis does’nt show statistically significant (Table 3).
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Table 2. Hemodynamic response to intubation after intubation between the packing groups
Variable
Heart rate (beats/min)
SBP (mmHg)

Untreated (n=60)

Epinephrine (n=60)

Bupivacaine (n=60)

Before intubation After intubation Before intubation After intubation Before intubation After intubation
75.3±13
130.2±16

92.2±15
123.8±22

74.9±15
131.4±18

93.8±15
123.5±23

77.2±16
132.6±25

87.7±17
113.1±20*

Values are presented as mean±standard deviation.
SBP, systolic blood pressure.
*p <0.05 compared with untreated group.
Table 3. Potential predictors of Epistaxis during nasotracheal intubation between the packing groups by logistic regression analysis
Variable
Nasal packing (No/Epi/Bu)
Age (38 y/<38y)
Sex (male/female)
Nostril (right/left)
Tube size (ID, mm: 6.0/6.5/7.0)
Resistance (impinged/smooth)

Epistaxis
(n=81)

No epistaxis
(n=99)

33/27/21
48/35
52/31
59/24
11/25/47
62/21

27/33/39
45/52
62/35
68/29
8/32/57
45/52

Univariate logistric
regression

Multivariate logistic
regression

OR

95% CI

OR

95% CI

0.689†
NS
NS
NS
NS
6.638‡

0.47, 0.99

NS
NS
NS
NS
NS
10.279†

2.143, 49.291

2.765, 15.939

Data are expressed as the number of patients.
Bu, bupivacaine; Epi, epinephrine; ID, inner diameter; OR, odds ratio; 95% CI, 95% confidence intervals; NS, not significant.
†
p <0.05 compared with untreated group. ‡p <0.01 compared with untreated group.

Discussion

These blood vessels are considered capable of reducing
epistaxis during intubation if there is proper constriction

Our study was designed to compare pre-treatment drugs

of the vessels supplying blood to Little's area in the anterior

on the nasal mucosa for reducing epistaxis during NT in-

part of the nasal septum. So, the selection of the which

tubation. And this is the first study to implying the nasal

nostril more wider than other in physical or radiological

packing with bupivacaine is an effective pretreatment to

examination and the pretreatment of nasal cavity with a

reduce the complications of NT intubation despite ther-

vasoconstrictor could more reduce epistaxis induced by NT

mosoftening method. The major findings of this study are

intubation [4,6,17,20-22].

as follows: 1) nasal packing with bupivacaine before NT

Vasoconstrictor is absorbed through the mucosa from

intubation reduced epistaxis more than control group and

nasal packing and helps to ensure enough space to allow

it was not different with the epinephrine nasal packing

easy passage of the NT tube through the airway interior

group; 2) the nasal packing with bupivacaine reduced nasal

from a narrow nose from the reduction in submucosal tis-

pain compared with the epinephrine and control groups;

sue volume due to vasoconstriction. The nasal cavity was

3) the nasal packing with bupivacaine could attenuate the

enlarged after vasoconstrictor use; thus, such drugs are

increase of heart rate induced by NT intubation than that

used commonly to widen the nasal cavity [21,23,24]. Nev-

appeared in the epinephrine and control groups; 4) the

ertheless, the use of vasoconstrictors to widen the passages

nasal packing with bupivacaine could maintain the systolic

in the nasal cavity also conveys the risk of adverse drug re-

blood pressure lower after nasal intubation than that of the

actions, such as arrhythmia, cardiac arrest, and temporary

epinephrine and control groups.

hypertension [14,25-27]. Because of these adverse effect of

In the anatomical point of view, the usual causes of epi-

vasoconstrictors, if possible topical phenylephrine for nasal

staxis after NT intubation is Kiesselbach's plexus injury [18].

decongestion was avoided and the topical usage of cocaine
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should be closely monitored [14]. The clinical case report

mL [31], approximately quarter of the cardiotoxic dose

about the usage of topical epinephrine could cause car-

reported by the former study [30]. In this study, 25 mg of

diogenic shock in young healthy patient [25] implied that

bupivacaine was administered topically, half the dose the

we should choose more safe drug for nasal pretreatment

reported previously (bupivacaine lozenge study) [31]. In ad-

and observe the patients more carefully. Even the thermo-

dition, bupivacaine is absorbed much more slowly through

softening method alone reduced the damage of the nasal

the nasal mucosa than that by rapid intravenous infusion,

mucosa but could not be protect mucosal damage per-

and moreover, it is distributed evenly by the blood circula-

fectly, and the nasal cavity pain induced by NT intubation

tion. Therefore, it is considered to be safer than local injec-

can cause hypertensive response and epistaxis. It would be

tion of a vasoconstrictor, which is mainly used in intranasal

better strategy that combined prevention of hypertensive

endoscopic surgery [32,33]. However, we closely moni-

response and decongestion of the nasal mucosa. We inter-

tored the patients treated nasal cavity with bupivacaine or

ested in the pretreatment of the nasal cavity with bupiva-

epinephrine and prepared 20% intralipid to promptly treat

caine as target for reducing epistaxis and nasal discomfort

the occurrence of LAST. There was no adverse response to

after NT intubation.

pretreatment of nasal cavity with 0.5% bupivacaine in this

Bupivacaine, an aminoamide local anesthetic, has a dose-

study.

dependent biphasic contractile and relaxant effects on the

The use of local anesthetic, bupivacaine, will be ex-

blood vessels. Low concentration of bupivacaine for clinical

tremely cost-effective, and simple nasal packing with the

local anesthesia enables vasoconstriction and easy absorp-

optimal dose of the drug can achieve both a tissue volume

tion and removal of the drug. Therefore, the net effect is

reduction due to its vasoconstrictive effect and an analgesic

prolonged local anesthesia due to the increased elimination

effect. These results suggest that intranasal packing with

half-life of bupivacaine [16,28]. When the intranasal pre-

bupivacaine can reduce nasal bleeding during NT intuba-

treatment with 0.5% bupivacaine or 0.1% epinephrine was

tion, and therefore, can be used an alternative drug to epi-

performed, we could visually observe the widening of nasal

nephrine for use in patients with coronary artery disease;

cavity and the pale nasal mucosa due to decongestion of

to obviate the possible cardiac complication.

the nasal mucosa. But we could not measure the changes

In our study, pretreatment with bupivacaine reduced

of the nasal cavity’s space and the nasal mucosa’s color

the number of epistaxis events, by a difference of approxi-

between before and after nasal pretreatment with bupiva-

mately 6%–15%. Therefore, the effect of bupivacaine pre-

caine or epinephrine by key metrics.

treatment on epistaxis might not have been significant in

A previous study reported that topical administration of

the thermosoftening method used in current study. How-

bupivacaine in pediatric patients for tonsillectomy may

ever, this study showed that nasal packing of bupivacaine,

have analgesic effect comparable to that of topical lido-

a widely used topical anesthetic, can be used without the

caine with epinephrine and moreover, without any of the

inconvenience of application when the patient was awake,

adverse effect of the latter [29]. This motivated us to treat

could be performed by nasal packing for 5 minutes during

nasal cavity with 0.5% bupivacaine before NT intubation

muscle relaxation. We believe that the nasal pretreatment

in this study. However, at high concentrations and toxic

with bupivacaine is a preferable alternative to existing

doses, bupivacaine can cause local anesthetic systemic

methods to reduce epistaxis and nasal pain associated with

toxicity (LAST), which leads to systemic toxicity due to

NT intubation. Our study showed minor difference of epi-

vascular relaxation and severe cardiovascular dysfunction,

staxis (＜15%), so we need more research.

such as suppression of cardiac contractility. The cardiotoxic concentration of bupivacaine, was 2.25 μg/mL in the
plasma of healthy volunteer [30], and the maximal plasma
concentration of bupivacaine in a patient who had a 50
mg bupivacaine lozenge for severe mucositis was 600 ng/
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