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IntroductIon
Oral and maxillofacial surgery focuses on reconstructive facial 
surgery, facial trauma surgery, head and neck, jaws, oral cavity, 
and also cosmetic facial surgery.[1]

Tracheal intubation is one of the most common methods 
of airway management.[2] In nasotracheal intubation due 
to the passage of the tube through the narrow path of the 

nasal duct, the risk of tissue trauma, is higher than the 
orotracheal intubation.[3,4] Especially when passing through the 
nasopharynx with maneuver, nasal mucosa, and turbine may 
be damaged.[5] However, in oral and maxillofacial surgeries, 
nasotracheal intubation is widely used.[6] The most common 
complication following this method of intubation is epistaxis,[7] 
which often occurs due to damage to the nasopharyngeal 
mucosa or traumatic fractures.[8] The prevalence of epistaxis 
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in different studies has been reported in different numbers 
from 12% to 66% and even up to 77% in another study. 
Which ranges from blood‑soaked mucus to large and extensive 
hemorrhages.[4,9] Although the amount of bleeding usually 
is not problematic for the patient or the surgical procedure, 
sometimes life‑threatening bleeding has been reported.[10] 
Blood in the airways will interfere with the doctor’s vision 
and there is even the possibility of aspiration of blood into the 
lungs.[1] According to the above, several techniques have been 
recommended to reduce nasopharyngeal airway trauma and 
thus reduce the incidence and severity of epistaxis.[4]

These include: using smaller tubes, heating the tube before 
intubation, using lubricants such as saline or water‑soluble gel on 
the surface of the tube, and even using topical vasoconstrictors 
such as cocaine‑lidocaine‑phenylephrine and oxymetazoline. 
However, the effectiveness of these methods is controversial, and 
in addition to the above drugs, for example, sympathomimetics 
may be associated with life‑threatening complications such as 
severe hypertension, dysrhythmia, myocardial infarction, and 
even heart failure. As a result, the use of these drugs should 
be limited, especially in people with coronary heart disease.[11] 
In a study by Lim et al., The use of a nasogastric tube as a 
guide to facilitate the passage of the nasal endotracheal tube 
reduced the incidence and severity of epistaxis.[8] In another 
study conducted by Hosseinzadeh et al. In 2013, it was found 
that heating the nasal endotracheal tube with hot water before 
intubation reduces the incidence and severity of epistaxis.[11] A 
study by Kwon et al. In 2016 found that the use of a fiberoptic 
laryngoscope for nasal intubation was associated with a 
reduction in epistaxis.[6] Furthermore, Earle and colleagues in 
another study conducted in 2016 showed that the use of Parker 
Flex‑Tip nasal endotracheal tube was not significantly different 
in terms of epistaxis compared to standard (Ring‑Adair‑Elwyn) 
endotracheal tubes.[5] Also in another study by Hsu et al., in 
2011. It was found that the use of glove finger cover on the cuff 
of the nasal endotracheal tube reduced the trauma of the cuff and 
nasopharynx in cases of nasotracheal intubation.[12] In another 
article published in 2017 by Dr. Taheri talesh and colleagues on 
the effect of 2% nasal mupirocin ointment on the side effects of 
endotracheal intubation, it was finally concluded that the use of 
this ointment before intubation will reduce the complications 
of intubation such as comfortable extubation (removal of the 
tube after surgery), easier breathing following extubation and 
less severe bleeding following extubation. However, in terms 
of the frequency of bleeding during intubation, the difference 
There was no significant difference between the two groups but 
after extubation (tube extraction) the severity of epistaxis was 
higher in the group that did not use the ointment and there was 
a significant difference.[13]

Given that most of the methods mentioned above are 
complex, time‑consuming, or even ineffective in reducing 
the incidence and severity of epistaxis[5] and the existence 
of simple, inexpensive, and effective methods for clinical 
anesthesia is felt[7] Considering the lack of a similar study in 
this field, the present study was designed and performed with 

the aim of determining the incidence and severity of epistaxis 
in endotracheal intubation with the help of finger guidance 
in the nasopharynx and comparing it with conventional 
methods. Another study, conducted in 2017, compared the 
effect of epinephrine and xylometazoline on epistaxis during 
nasal intubation and concluded that, in the xylometazoline 
group, epistaxis levels were significantly higher. It was less 
during intubation but there was no significant difference 
between the two groups in terms of bleeding rate at 5 min after 
intubation and in general after surgery.[14] It should be noted 
that a relatively new article conducted in 2018 by Özkan and 
colleagues compared the effect of North Polar Tube and Spiral 
Tube on the risk of epistaxis, and finally, it was found that 
the degree of epistaxis and manipulations such as pressure 
on The larynx by tube was clearly lower in the NPT group 
than in the other group, but there was no significant difference 
between the two groups in terms of mean arterial pressure and 
heart rate (HR).[15] Given that most of the methods mentioned 
above are complex, time‑consuming, or even ineffective in 
reducing the incidence and severity of epistaxis[5] and the 
existence of simple, inexpensive, and effective methods 
for clinical anesthesia is felt.[7] Considering the lack of a 
similar study in this field, the present study was designed 
and performed with the aim of determining the incidence 
and severity of epistaxis in endotracheal intubation with the 
help of finger guidance in the nasopharynx and comparing 
it with conventional methods.

MaterIals and Methods
This is a double‑blind randomized trial study that was performed 
after the approval of the Research Ethics Committee of Isfahan 
University of Medical Sciences with the code (IR.MUI.
RE3.1396.3.558) and registers in Clinical Trial Center with ID 
IRCT20180416039326N15 from January to August 2019 on 
70 candidates for maxillofacial surgeries requiring nasotracheal 
intubation at Al‑Zahra University Hospital in Isfahan, Iran

Inclusion criteria include
Patients aged 15–70 years who were candidates for 
maxillofacial surgery, American Society of Anesthesiologists 
І, II and having the consent to participate in the study.

Noninclusion criteria were: history of bleeding disorders, a 
history of nasopharyngeal masses, history of head and face 
trauma and fracture, use of any anticoagulants, and history of 
any surgery on maxillofacial.

Exclusion criteria, in cases where we could not pass the tracheal 
tube through the nasopharynx with three times attempts (failure 
in intubation) or either a systolic or diastolic blood pressure 
drop of more than 30% occurred during intubation, patients 
were excluded from the study.

70 patients who were candidates for oral and maxillofacial 
surgery who required nasal intubation were included in the 
study finally of which 33 patients with conventional method 
and 35 patients with finger‑guided intubation method were 
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analyzed at the end of the study. Due to the lack of data in the 
analysis stage, two patients of the conventional method group 
were excluded from the study.

The patient and the observer who collected the information 
were unaware of the patient grouping. The first anesthesiologist 
who performed the intubation had no role in the study and 
collecting data.

and the intubating conditions were assessed by second 
anesthesiologist who was unaware of the study groups and 
intubation method.

After obtaining the written consent of the patients who were 
eligible to participate in the study, using the table of random 
numbers, generated from the randomization allocation 
software, they were randomly divided into two groups of 
routine and finger‑guided nasotracheal intubation.

After being placed on the operating table, all patients underwent 
continuous monitoring including electrocardiography, pulse 
oximetry, capnography, and noninvasive intermittent blood 
pressure. HR, systolic and diastolic blood pressure, as well 
as blood oxygen saturation, were measured and recorded 
before induction of anesthesia in patients. The dominant or 
more open nostril (patent) was selected by alternating finger 
pressure on the left and right nasal fins and asking the patient 
to take a slow breath.

In more patent nostril, phenylalanine 0.5% drop was used 
as vasoconstrictor and 2 ml 2% lignocaine jelly to lubricate 
the nasopharyngeal pathway.[16] Induction of anesthesia was 
performed with fentanyl 2 µg/kg, thiopental 5 mg/kg, and 
atracurium 0.5 mg/kg. After 3 min’ ventilation with oxygen 
100%. Tracheal intubation was performed by standard tracheal 
tube (HENAN INDUSTRIAL CO, China) 7.5 mm in males 
and 7.0 mm in females patients, respectively, and the tracheal 
tube cuff was inflated with air and according to previous 
studies, the appropriate pressure of the endotracheal tube 
cuff was considered as 20‑30 cm H2O. and controlled using 
handheld aneroid manometer.[17] According to the previous 
study, the average depth of the tube from the nostril in women 
26.6 ± 1.5 cm and in men 28.9 ± 1.3 was considered.[18] 
Maintenance of anesthesia was with isoflurane with Mac 
0.8‑1.2.

After wearing gloves on both hands, the endotracheal tube 
was inserted through the dominant (open) nostril and directed 
to the pharynx. In the first group (conventional method), 
the tube was moved blindly forward until the endotracheal 
tube was placed. In the second group, as the endotracheal 
tube enters the dominant (more open) nostril and moves 
toward the nasopharynx, the index finger of the nondominant 
hand entered the mouth and was placed behind the soft 
palate in the nasopharyngeal area, after contacting the tip 
of the endotracheal tube with the finger, the tip of the finger 
was inserted into the bevel of the tracheal tube, then the 
endotracheal tube moved forward with the guidance of finger 
until the endotracheal tube enters the oropharyngeal space. 

After the endotracheal tube entered the throat, laryngoscopy 
was performed in both groups with Macintosh laryngoscope. 
If necessary, Magill forceps were used to insert the nasal 
endotracheal tube into the patient’s trachea. After ensuring the 
accuracy of the tube location, the tube was fixed. Immediately 
after tracheal intubation and also 5 min after intubation, the 
second anesthesiologist, who was unaware of the intubation 
method, was asked to perform a laryngoscopic evaluation of 
the local complications of intubation.

The severity of epistaxis was assessed by second anesthesiologist 
based on the Sugiyama criteria.[7]

Without epistaxis
no blood should be seen on the endotracheal tube or posterior 
wall of the throat.

Mild epistaxis
blood is seen on the endotracheal tube or posterior wall of 
the throat.

Moderate epistaxis
accumulation of blood in the posterior wall of the throat

Severe epistaxis
accumulation of a large amount of blood in the throat in a way 
that interferes with nasal intubation and requires immediate 
intubation of the trachea through the mouth.

Fractures of the nasal turbines were performed based on a 
nasal examination by a maxillofacial surgeon present in the 
operating room. In direct laryngoscopy, if there was blood in 
the supraglottis and oropharynx, the patient’s oropharynx was 
suctioned, if there was a submucosal bulge in retropharyngeal 
space, we asked the surgeon to see the place and give his 
opinion about Submucosal intubation. Submucosal intubation 
means placing the tube below the surface of the mucosa instead 
of the lumen, in other words, when the tube is accompanied 
by resistance and bleeding on its way to the trachea. The tube 
will be accompanied by resistance and bleeding on its way to 
the trachea, and by touching it with a finger, the tip of the tube 
will be felt below the mucosal surface, and eventually, the tube 
will need to be moved or even removed.

In case of failure in the patient’s intubation, another patient 
was replaced.

An observer who was no member of the study team record 
information including time spent for the entire intubation 
process (from the moment the tip of the tube enters the 
nostril to the moment it is placed in the trachea) or failure in 
the intubation process, cardiovascular response, and arterial 
oxygen saturation in study times periods (0 and 5 min after 
intubation) and also possible complications.

Consort diagrams of patients at each stage of the study are 
shown in Figure 1.

Sample size with Zα =1.96 and Zβ =0.84, also S1 = S2 = 0.5 
and mean changes of 0.4, 35 people in each group were 
considered.(Confidence interval: 95%, power of the test 80%).
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Data were entered into SPSS software (version 23; SPSS Inc., 
Chicago, Ill., USA) and analyzed using descriptive statistics 
and Mann–Whitney‑Chi‑square and t‑test.

The repeated measure analysis of variance (ANOVA) test was 
also used to examine the changes in variables.

P < 0.05 was considered as a significant level.

results
In this study, 70 patients were divided into two groups: Nasal 
intubation by conventional method and finger guidance. 
There was no significant difference between the two groups 
in terms of age, sex, Body mass index and duration of 
intubation (P > 0.05) [Table 1].

Systolic blood pressure at the time immediately after intubation 
and HR at 5 min after intubation were significantly lower in 
the finger‑guided group (P < 0.05).

There was no significant difference between the two groups 
based on systolic and diastolic blood pressure, HR, and oxygen 
saturation at other times (P > 0.05) [Table 2] According to 
repeated measure ANOVA test, changes in hemodynamic 
variables at different time intervals were statistically 
significant (P < 0.001).

Immediately after intubation the rate of mild epistaxis, in the 
finger guidance group was in 12 patients (36.4%) and in the 
conventional intubation group in was 20 patients (51.7%), 
and severe bleeding was seen only in 4 patients (12.1%) in the 
conventional method, and there was a significant difference 
between the two groups (P = 0.04). 5 min after intubation 
the rate mild epistaxis in the finger guidance group was 
15 patients (45%) and in the conventional intubation group was 
7 patients (21.1%), moderate epistaxis in 2 patients (6.1%), 

and severe epistaxis in 7 patients (21.2%) was seen only in 
the conventional method (P = 0.07).

Furthermore, six cases of nasal turbine fractures, 5 cases of 
submucosal intubation, and 4 cases of intubation failure were 
reported. There was no significant difference between the two 
groups based on nasal turbine fracture and intubation failure 
(P > 0.05), but the frequency of submucosal intubation in the 
conventional method was significantly higher than the other 
group (P = 0.02) [Table 3].

The following diagram compares the frequency distribution of 
epistaxis severity between the two groups [Figure 2].

dIscussIon
Based on the results of this study, the use of both endotracheal 
intubation methods (finger‑guided method and conventional 
method) are useful in patients undergoing maxillofacial 
surgery.

However, the use of the finger‑guided method had advantages 
over the conventional method, which included more 

Table 1: Demographic variables studied between the two 
groups

Variables Finger guided 
method (n=35)

Conventional 
method (n=33)

P

Age (years)* 27.03±11.63 27.3±7.67 0.43
Sex, n (%)**

Male 19 (54.3) 18 (54.5) 0.58
Female 16 (45.7) 15 (45.5)

BMI* (kg/m2) 22.776±3.89 22.05±3.17 0.43
Intubation time* 35.47±34.73 28.25±25.61 0.34
* Independent t‑test, **Chi‑Square test. SD: Standard deviation

Assessed for eligibility (n = 70)

Excluded  (n = 0)
• Not meeting inclusion criteria (n = 0)
• Declined to participate (n = 0)
• Other reasons (n = 0)

Randomized (n = 70)

Allocated to finger guided method (n = 35)
• Received allocated intervention (n = 35)

Allocated to conventional method (n = 35)
• Received routine care(35 intervention)

Analysed  (n = 35)
• Excluded from analysis (n = 0)

(give reasons)

Analysed  (n = 33)
• Excluded from analysis (n = 2)

(give reasons= Defect Information)

Enrollment

Allocation

Analysis

Figure 1: Consort diagram of study
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Table 2: Hemodynamic variables studied in two groups

Variables Finger guided method (n=35) Conventional method (n=33) P*
Systolic blood pressure (mmHg)

Before intubation 107.97±33.91 114.4±17.15 0.33
Immediately after completion of intubation 111.4±18.91 124.54±20.01 0.007
5 min after intubation 103.15±14.94 109.09±20.14 0.18

Diastolic blood pressure (mmHg)
Before intubation 69.82±15.27 70.83±10.16 0.75
Immediately after completion of intubation 71.68±17.87 71.69±14.55 0.43
5 min after intubation 67.26±13.92 68.25±15.26 0.78

Heart rate
Before intubation 97.08±19.51 94.27±17.1 0.470
Immediately after completion of intubation 96.51±18.8 104.01±18.55 0.10
5 min after intubation 80.54±12.75 94.16±18.71 0.001

Arterial oxygen saturation
Before intubation 96.09±1.69 94.36±1.6 0.51
Immediately after completion of intubation 95.9±3.33 94.74±4.82 0.27
5 min after intubation 98.38±3.343 98.7±1.62 0.64

*Independent t‑test

Table 3: Frequency of complications after intubation in both groups

Variables Guide the tube with finger (n=35), n (%) Conventional method (n=33), n (%) P**
Epistaxis

Immediately after intubation
No 17 (51.5) 15 (42.9) 0.04
Mild 12 (36.4) 20 (57.1)
Moderate 0 4 (12.1)

5 min after intubation
No 18 (51.4) 9 (27.3) 0.07
Mild 15 (45.5) 17 (48.6)
Moderate 0 7 (21.2)
Sever 0 2 (6.1)

Fractures of nasal turbines 2 (5.7) 4 (12.1) 0.30
Submucosal intubation 0 5 (15.2) 0.02
Failure in intubation 0 4 (12.1) 0.05
**Chi‑Square test

Figure 2: Frequency distribution of epistaxis severity in the two groups
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stable hemodynamic variables, and fewer postintubation 
complications (such as epistaxis and intubation failure).

By guiding the nasotracheal tube into the throat, the rate of 
epistaxis and hemodynamic complications were reduced as 
soon as it was observed.

In fact, the reason for the reduction of complications in 
nasal intubation in the finger‑guided method is that the 
anesthesiologist, after touching the tip of the endotracheal 
tube inside the nasopharynx with the index finger, inserts the 
tip of the finger into the bevel, guiding the finger moves the 
tube toward the throat.

This maneuver prevents the tip of the endotracheal tube from 
colliding with the anatomical elements in the path and prevents 
it from colliding with the mucosa and causing bleeding or 
submucosal intubation. In a study, Hsu et al. used a modified 
gloved finger technique during nasotracheal intubation, which 
successfully protected the cuff from being cut by the sharp 
nasal cristae and also moved the tip of the tube away from 
the posterior pharyngeal wall.[19] Another study by Watanabe 
et al., in which 66 patients were examined, used the tracheal 
tube technique containing an air cushion on the head, and it 
was finally found that this technique also reduces the rate 
of epistaxis after intubation and can perform better than 
conventional methods.[20]

The results of the above study were consistent with our study 
because, as in our study, the rate of bleeding was reduced 
in the group for whom intubation was performed in a way 
other than the normal method and these people experienced 
fewer episodes of epistaxis. Another complication that has 
been reported following blind nasal intubation is trauma 
like as avulsion of the middle turbinate may cause massive 
epistaxis.[21]

Epistaxis is the most common complication of nasotracheal 
intubation, which is seen to some extent in about every 
intubation.[22] Other recent techniques for reducing 
postintubation bleeding include the use of Parker Flex‑Tip 
tubes. In a 2017 study by Earle et al., in a study of 60 patients, 
they concluded that the use of Parker tubes had no advantage 
over conventional tubes (RAE) for intubation and that results 
showed no difference.[5] A comprehensive study conducted 
in 2016, criticized blind procedures for nasal intubation, 
stating that conventional methods can lead to epistaxis and 
other complications and it is better to use techniques such 
as the use of fiber optic guides for nasal intubation to reduce 
epistaxis.[2] It should be noted that a relatively new article 
conducted in 2018 by Özkan and colleagues compared the 
effect of North Polar Tube and Spiral Tube on the risk of 
epistaxis, and finally, it was found that the rate of epistaxis 
and manipulations such as pressure on The larynx by tube was 
clearly lower in the NPT group than in the other group, but 
there was no significant difference between the two groups in 
terms of mean arterial pressure and HR.[15] In another study, 
the researchers investigated the anatomical conditions of the 

nostril to prevent complications during nasotracheal intubation 
and concluded that the occurrence of epistaxis and its severity 
in intubation through the right nostril is far less than that of the 
left nostril.[23] The results of these studies are consistent with 
our study because we also showed that the use of a technique 
other than the conventional and blind technique for nasal 
intubation of patients, reduces bleeding.

In another study conducted in 2016, examining the rate of 
epistaxis after nasotracheal intubation among 44 patients, it 
was reported that the use of new methods such as fiber optics 
reduces the rate of epistaxis in intubation.[3] The results of this 
study were also consistent with our study in which people who 
were routinely intubated had more epistaxis.

conclusIon
The present study showed that nasal intubation with tube 
guided by finger, compared to conventional intubation, it is a 
safe method with higher success, more stable hemodynamics, 
and less complications (epistaxis, submucosal intubation, etc.). 
One of the strengths of this study is that its subject is new and 
that it is the first study that examines the novel method of 
nasotracheal intubation and compares it with a conventional 
method.

Limitations
Our study had some limitations. First, the study was performed 
on a small group of patients, and all the results of the present 
study may not be generalizable to other races or countries. 
Second, different results may be observed in patients with 
difficult airways. Third, in this study, the assessment of 
epistaxis was subjective, therefore, a blind observer assess 
bleeding during and after Nasotracheal intubation, which 
improved the validity of this evaluation.
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