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A comparison of the effects of epinephrine and 
xylometazoline in decreasing nasal bleeding during 
nasotracheal intubation
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Background: Various techniques have been introduced to decrease complications during nasotracheal intubation. 
A common practice is to use nasal packing with a cotton stick and 0.01% epinephrine jelly. However, this 
procedure can be painful to patients and can damage the nasal mucosa. Xylometazoline spray can induce effective 
vasoconstriction of the nasal mucosa without direct nasal trauma. In this study, we aimed to compare the 
efficacy of these two methods. 
Methods: Patients were randomly allocated into two groups (n = 40 each): xylometazoline spray group or 
epinephrine packing group. After the induction of general anesthesia, patients allocated to the xylometazoline 
spray group were treated with xylometazoline spray to induce nasal cavity mucosa vasoconstriction, and the 
epinephrine packing group was treated with nasal packing with two cotton sticks and 0.01% epinephrine jelly. 
The number of attempts to insert the endotracheal tube into the nasopharynx, the degree of difficulty during 
insertion, and bleeding during bronchoscopy were recorded. An anesthesiologist, blinded to the intubation method, 
estimated the severity of epistaxis 5 min after intubation and postoperative complications.
Results: No significant intergroup difference was observed in navigability (P = 0.465). The xylometazoline spray 
group showed significantly less epistaxis during intubation (P = 0.02). However, no differences were observed 
in epistaxis 5 min after intubation or postoperative epistaxis (P = 0.201). No inter-group differences were observed 
in complications related to nasal intubation and nasal pain. 
Conclusion: Xylometazoline spray is a good alternative to nasal packing for nasal preparation before nasotracheal 
intubation.
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INTRODUCTION

  Nasotracheal intubation (NTI) is frequently performed 
for oral and maxillofacial surgeries [1]. However, the 
nasal cavity is very narrow and has a large distribution 
of blood vessels; hence, the mucosa of the nasal cavity 
is fragile. Severe complications can occur during NTI, 

including bleeding, laceration of the mucosa, and trauma 
to the nasopharyngeal airway [2-5]. To decrease these 
complications, various methods have been developed, 
including lubrication with a water-soluble jelly, atrau-
matic tube design, use of topical vasoconstrictors, 
thermo-softening of the endotracheal tube (ETT), and 
obturation of the tube tip with a balloon or esophageal 
stethoscope [6-12]. Of these methods, topical vasocon-
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strictors (cocaine, epinephrine, phenylephrine, xylometa-
zoline, and oxymetazoline) have been used to decrease 
epistaxis and have shown similar reduction in the 
incidence of epistaxis. A conventional method using 
vasoconstrictors utilizes nasal packing with cotton swabs 
moistened with a vasoconstrictor and water-soluble jelly 
mixture. However, this method may induce discomfort 
or pain even with the use of topical anesthetics, to the 
point that some patients would refuse to cooperate. Thus, 
we usually initiate nasal packing after the induction of 
general anesthesia [13]. We usually insert the cotton swab 
blindly and cannot guarantee the packing site is optimal 
for nasal intubation. For safety and convenience, we 
investigated other options of topical vasoconstrictor 
therapy with the following conditions: easy to prepare, 
no need of needles or other instruments that might harm 
the patient or physician, no insertion of cotton swabs into 
the nasal cavity, and no need for an anesthesiologist to 
dilute high-concentration vasoconstrictors like epineph-
rine and phenylephrine in the operating room. A previous 
study reported the successful use of 0.1% xylometazoline 
nasal drip [13]. We assumed that 0.1% xylometazoline 
spray, which has been commonly used to decrease nasal 
congestion, may have a similar effect and tried to 
determine whether this method was effective [13-15]. The 
primary aim of this study was to investigate the efficacy 
of intranasal pretreatment with xylometazoline (0.1%) 
spray over cotton swab packing with epinephrine and a 
water-soluble jelly mixture [16].

MATERIALS AND METHODS

  The study protocol was approved by the institutional 
review board (IRB) of Dankook University Hospital 
(DKUH IRB No. 2016-11-006). Informed consent was 
confirmed by the IRB.
  Written informed consent was obtained from 80adult 
patients with American Society of Anesthesiologists 
(ASA) classes I and III, who underwent elective oral and 
maxillofacial surgery requiring NTI between January 

2016 and July 2016. This was a prospective randomized 
study. The exclusion criteria were age under 18 years, 
history of nasal abnormality (e.g., nasal trauma, surgery, 
obstruction, and polyp), history of repeated epistaxis, 
drug use (oral decongestants, non-steroidal anti- inflam-
matory drugs and anti-histamine drugs, and anticoagula-
tion therapy), anticipated difficult airway management, 
and mental disorders. Patients were randomly assigned 
to one of two groups by using sealed envelopes that were 
opened just before the induction of anesthesia: xylo-
metazoline spray (XS) group and epinephrine swab 
packing (EP) group (Fig. 1).
  In the operating rooms, standard monitoring equipment 
was attached. Before the induction of anesthesia, we 
examined the nasal cavity by using a Shikani Optical 
Stylet (Clarus Medical, Minneapolis, MN, USA) and 
selected the wider side of the nostril for intubation. If 
the nostrils were considered equally patent, the right 
nostril (which has been reported to bleed less than the 
left nostril does) was selected [1]. 
  Patients in the XS group were asked to aspirate 0.1% 
xylometazoline spray (Otrivine 0.1% Nasal Spray) 
puffing two times (with full inspiration via the nostril). 
Patients in the EP group used 0.9% normal saline spray 
instead of xylometazoline.
  No premedication was administered. Both groups were 
given intravenous fentanyl (1.5 µg/kg) and 100% oxygen 
for 1 min. Thereafter, lidocaine (40 mg), propofol (1.5 
mg/kg), and rocuronium (0.6 mg/kg) were administered 
intravenously through a rapidly running infusion placed 
in the forearm. After confirming the loss of con-
sciousness, two cotton swabs moistened with a water- 
soluble jelly (XS group) or a water-soluble jelly with 
epinephrine 1:10,000 (EP group) were inserted into the 
nasal cavity via the selected nostril. An anesthesiologist 
prepared the epinephrine jelly by mixing 1 ml water- 
soluble jelly with 0.1 ml of 1:1,000 epinephrine. 
Approximately 0.5 ml of epinephrine jelly was used each 
time. After mask ventilation with 100% oxygen with 
desflurane 8-10 vol% for 2 minutes, intubation was 
performed by the blinded anesthesiologist. 
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Fig. 1. Flow chart illustrating patient selection throughout the trial.

  A lubricated PolarTM Preformed Tracheal Tube (Smith 
Medical, Keene, NH, USA) was used for NTI. A size 
of endotracheal tube (ETT) was selected by the following 
criteria: 7.0-mminternaldiameter tube for male adults and 
a 6.5-mm internal-diameter tube for adult females or adult 
males shorter than 165 cm in height. The ETT was gently 
inserted into the selected nostril towards the lower airway 
of nasal cavity. In this phase, if some resistance was felt, 
the ETT was withdrawn and reinserted with gentle 
cephalad tilting of the tube with or without counter-
clockwise rotation. If resistance was felt again, reinsertion 
into the other nostril was attempted using the same 
method. After the placement of the ETT into the 
oropharynx, the ETT was inserted using conventional 
direct laryngoscopy with or without the aid of Magill 
forceps.
  The degree of difficulty during ETT insertion into the 
nasopharynx, and bleeding during direct laryngoscopy 
were recorded by the anesthesiologist who performed the 
intubation. The degree of difficulty during ETT insertion 
was defined as follows: smooth, impinged, impossible, 

or nostril change. The degree of bleeding during 
bronchoscopy was estimated as follows: none to minimal
—no bleeding, does not interfere with the laryngoscopic 
view, or blood-tinged ETT but no blood on the vocal cords 
or mouth floor; moderate—interferes with the 
laryngoscopic view, but is easy to confirm the laryngeal 
structure, with blood on the vocal cords and mouth floor; 
severe—hard to visualize the laryngeal structure without 
suction because of bleeding. The severity of epistaxis was 
estimated 5 min after intubation by another anesthesio-
logist who was blinded to the intubation method. Epistaxis 
after intubation was measured by pharyngeal aspiration 
using a 14-F, 50-cm-long suction catheter connected to 
a 2.5-m-longsuction tubing at a pressure of -100 mmHg 
[12]. The grade of epistaxis was measured according to 
the aspirated blood length (ABL) through the suction tube: 
none = no bleeding; mild = ABL < 50 cm; moderate = 
50 cm < ABL < 300 cm; severe = ABL > 300 cm.
  General anesthesia was continued with desflurane 6-7 
vol% with intermittent injection of rocuronium after 
intubation. After the end of surgery, anesthetics were 
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Patient characteristic XS group EP group P value
Age (years)  45.4 ± 15.6  44.3 ± 15.8 0.749
Body weight (kg)  65.2 ± 14.9  66.1 ± 13 0.787
Height (cm) 165.7 ± 10.9 164.1 ± 24 0.698
Sex (male/female) 25/15 31/9 0.222
ASA (Class I/II/III) 23/16/1 24/14/1 0.764

Values are mean ± SD and number of patients. XS group, xylometazoline spray group; EP group, epinephrine packing group ASA, American Society 
of Anesthesiologists.

Table 1. Patient characteristics

Variable
XS group (n=40) EP group (n=40)

P value
N N

P = 0.465
Smooth 30 (75%) 26 (65%)
Impinged 10 (25%) 14 (35%)
Failed and nostril change 0 0

Values are numbers of patients.  XS group, xylometazoline spray group; EP group, epinephrine packing group. N, number of patients.

Table 2. Intubation characteristics: navigability

Variable
XS group (n=40) EP group (n=40) P value

N N
Bleeding during intubation P= 0.02*
  None to minimal 34 (85%) 25 (62.50%)
  Moderate  6 (15%) 15 (37.50%)
  Severe  0 (0%)  0 (0%)
Bleeding 5 min after intubation P = 0.201
  None to minimal 34 (85%) 30 (75%)
  Moderate  6 (15%) 10 (25%)
  Severe  0 0%  0 (0%)
Complications after surgery
  Persistent epistaxis  1 (2.50%)  0 (0%) P = 0.5
  Nasal obstruction P = 0.138
    None to minimal 35 (87.50%) 30 (75%)
    Moderate  4 (10%) 10 (25%)
    Severe  1 (2.50%)  0 (0%)
  Nasal pain (Mean ± SD) 3.15 ± 1.64 3.50 ± 1.54 P = 0.328

Values are numbers of patients.  XS group, xylometazoline spray group; EP group, epinephrine packing group. N, number of patients.

Table 3. Bleeding during intubation procedures and incidence of intubation-related complications

discontinued and extubation was performed after the 
reversal of muscle relaxation with atropine and neo-
stigmine. The patient was interviewed about nasal 
complications, including nasal pain and persistent 
epistaxis by the blinded anesthesiologist just before 
discharge from the post-anesthesia care unit.
  Data were analyzed using SPSS for Windows (Version 
12.0, SPSS Inc., Chicago, IL, USA). We performed a 
pilot study, and the “none to minimal epistaxis rate” 
during intubation was 0.8 in the XS group and 0.5 in 
the EP group. Power analysis indicated that 36 patients 

per group would be enough to detect the difference of 
epistaxis during intubation with a power of 80% at the 
level of significance 0.05. We included 40 patients in 
each group to account for possible drop-outs. 
  Age, body weight, height, and severity of epistaxis 
were compared using paired t-tests, and sex, ASA class, 
intubation characteristics, and postoperative complica-
tions were tested using Fisher’s exact test. P < 0.05 was 
considered statistically significant.
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RESULTS 

  No statistically significant intergroup differences were 
observed in age, sex, height, body weight, and ASA class 
(Table 1). No significant intergroup difference was 
observed in navigability (Table 2). No intubation failure 
or nostril change was reported in either group (Table 2). 
The XS group showed significantly less epistaxis during 
intubation; however, no difference was observed in 
epistaxis 5 min after intubation and postoperative 
epistaxis. No intergroup difference was observed in 
complications related to nasal intubation and nasal pain 
(Table 3). 

DISCUSSION

In this study, the overall incidence and severity of 
intubation-related nasal bleeding were similar in both 
groups. Thus, we can assume that xylometazoline spray 
treatment has a similar effect to conventional nasal 
packing with 0.01% epinephrine jelly.
  Xylometazoline is an imidazole derivative designed to 
mimic the molecular shape of epinephrine [14]. 
Xylometazoline binds with alpha 1 and 2 adrenergic 
receptors and can induce vasoconstriction [14]. Xylo-
metazoline 0.1% spray has been used to treat nasal 
congestion and has been proven safe, and it is currently 
being used without prescription [15,17]. 
  We considered other topical vasoconstriction treatment 
options other than epinephrine packing with a cotton swab 
because of its several disadvantages. First, we usually use 
two or three cotton swabs, and we cannot guarantee 
whether the epinephrine jelly would spread evenly 
enough to induce vasoconstriction through the “right” 
route of the nasal ETT. Second, we sometimes 
encountered patients with damage to the nasal mucosa 
and bleeding while inserting the cotton swab into the 
nasal cavity, especially when the procedure was 
performed by an inexperienced physician. Third, we 

cannot assume exactly how much of the epinephrine dose 
is delivered to the patient’s nostril. Fourth, there is a risk 
of errors while preparing the vasoconstrictor. Son and Lee 
[18] reported a case of an accidental overdose of 
phenylephrine (nasal spray with 1.5 ml of 0.5% 
phenylephrine instead of 0.5 ml in a 13-year-old boy 
having a height of 1.65 m and weighing 76 kg), which 
resulted in pulmonary edema. El-Seify et al [13] used 
a safer method utilizing a 1-ml syringe to perform 0.6-ml 
nasal dripping of xylometazoline after lubrication with 
1 ml lidocaine jelly. We did not prepare the drug but 
instead used a commercially available xylometazoline 
spray, which entailed almost no risk of accidental 
overdose and related complications. 
  The use of xylometazoline spray instead of nasal 
packing can achieve similar results with greater ease and 
prevent complications related to nasal packing with 
vasoconstrictors. However, patient cooperation is essen-
tial to obtain the proper effect of xylometazoline spray. 
The use of this method can be limited when the patient 
cannot cooperate with the physician because of various 
problems including an altered mental status and patient 
refusal. Moreover, the spray is designed for use while 
the patient is in an upright position. 
  The percentage of smooth intubations was high in both 
groups (XS group: 75%; EP group: 65%). Moreover, the 
incidence of bleeding was relatively lower in this study 
than in other previous studies [7,8,12]. Kihara et al. [7] 
reported that a silicone-based ETT is superior to a 
polyvinyl chloride (PVC) tube for nasal intubation (the 
incidence of epistaxis was 32.5% with silicone tubes vs. 
80% with PVC tubes). We used the PolarTM Preformed 
Tracheal Tube, as the ivory-colored PVC tube is much 
softer than a regular PVC tube. Therefore, there was no 
need of thermo-softening with warm saline. This may 
account for some of the differences between the outcomes 
of the present and previous studies. Various methods 
including vasoconstrictors have been developed to 
decrease nasal trauma and bleeding while performing 
NTI, and aspiration of xylometazoline spray can be a 
good alternative method for nasal cavity preparation with 
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vasoconstrictors.
  This study has some limitations. First, a third control 
group in which no vasoconstrictor was used was absent; 
however, this was not considered ethical as the effect of 
vasoconstrictors is already well known. Thus, it was not 
considered in the study design. Second, the method of 
epistaxis assessment was subjective. However, a blinded 
independent observer assessed the bleeding during 
intubation and after extubation, and this practice 
improved the validity of this method. 
  In conclusion, the two methods of nasal cavity treat-
ment with vasoconstrictors—xylometazoline spray aspira-
tion method and nasal packing with epinephrine jelly—
had similar effects, and the incidence of NTI-related 
complications was not statistically different. On the basis 
of this result, we propose xylometazoline spray as a good 
alternative to nasal packing for nasal preparation before 
NTI. 
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