
INTRODUCTION 

Airway management plays an important role in the man-

agement of critically ill patients, trauma patients, and anes-

thesia for all surgeries and procedures performed inside and 

outside of the operating room. From this point of view, anes-

thesiologists choose and apply various methods such as the 

bag and mask methods, airways simply inserted into the oral 

or nasal cavity, supraglottic airway devices, oral or nasotra-

cheal intubation, percutaneous dilated cricothyroidotomy, 

and tracheostomy according to the patient’s condition and 

the need for surgery. Among these methods, supraglottic 

airway devices or orotracheal intubation are usually select-

ed. Nasotracheal intubation is attempted for head and neck 

surgery, oral surgery, or for keeping the airway safe while 

preventing further damage in some trauma patients [1–3]. 

Nasotracheal intubation is a common airway manage-
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ment method used for anesthesia. Since the endotracheal 

tube is inserted into the trachea through the nasal cavity, it is 

easier to fix and stabilize through the small diameter of the 

nasal pathway compared to the oral cavity. It is the preferred 

method not only for anesthesiologists but also for surgeons 

who perform surgeries in the head and neck region, espe-

cially oropharyngeal, dental, and maxillofacial surgeries, as 

it helps to improve vision and access for surgery [3–5]. 

In the nasotracheal intubation process and management, 

additional instruments, drugs, and skilled maneuvers are re-

quired, and with recent developments in techniques and 

methods, potential problems or complications arising from 

the blind introduction of the endotracheal tube into the na-

sal cavity can be avoided [6–9]. Therefore, this study aimed 

to summarize the latest findings with a literature review re-

garding nasotracheal intubation. It will include the newly in-

troduced information along with methods that have been 
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used in clinical practice so far, associated precautions, indi-

cations and contraindications, various complications such 

as epistaxis and sinusitis, and prevention methods. 

HISTORY AND DEVELOPMENT 

Endotracheal intubation is applied to more than 80% of 

patients requiring general anesthesia and has been in use 

for more than 1000 years [10]. Alfred Kirstein introduced di-

rect laryngoscopy in 1895, and Franz Kuhn performed endo-

tracheal intubation to maintain the airway in patients intoxi-

cated with morphine and introduced the nasal route.  

Guedel and Waters added cuffs to the tubes in 1932 to en-

sure positive pressure ventilation [10,11]. 

Nasotracheal intubation was introduced by Franz Kuhn in 

1902, suggesting that it would be more physiological than 

orotracheal intubation. Magill introduced the oral airway or 

short rubber tube through the nasal cavity to the pharynx to 

insufflate anesthetics and oxygen on a hospital ship during 

World War I in 1919. Nasotracheal intubation was attempted 

to compensate for these shortcomings. However, since there 

were no adjuvant devices such as a laryngoscope or Magill 

forceps at this time, various postures (e.g., sitting positions) 

were attempted according to the skill and preference of the 

anesthesia providers. A “blind nasal intubation” was per-

formed by inserting a catheter, expiratory tube, or a tube 

made of a soft material causing relatively little stimulation to 

the breathing apparatus [12,13]. It was introduced as an ef-

fective method when Rowbothan first attempted oral sur-

gery in the operating room in 1920 [11–14]. At the same time, 

nasotracheal intubation was introduced as an airway man-

agement method that could be effectively applied for long-

term care in the intensive care unit, but there was a risk of 

infections such as sinusitis [15]. 

In the past, various postures for orotracheal and nasotra-

cheal intubation were applied according to individual tech-

nical preferences. Magill first described a sniffing position 

with the head lifted approximately 15° from a stable supine 

position in 1936 [13]. Reports on nasotracheal intubation 

using a fiberoptic bronchoscope began in the 1960s. Instru-

ments such as the video-laryngoscope and Magill forceps, 

improvement of endotracheal tube materials, and applica-

tion of vasoconstrictors (e.g., epinephrine and phenyleph-

rine) and lubricants helped facilitate nasotracheal intuba-

tion, thereby increasing its success rate [16]. 

ANATOMY 

The anatomical characteristics of the airway from the nos-

tril to the trachea, where the tube passes through while at-

tempting nasotracheal intubation, can be described as fol-

lows: The nasal cavity refers to the area starting from the an-

terior nares (nostrils), through the posterior end of the nasal 

septum, and then through the posterior nasal apertures 

(choanae) to the nasopharynx in contact with the orophar-

ynx. The skull base and intracranial components are located 

at the top, and the hard palate in contact with the oral cavity 

is located at the bottom. The medial wall of the nasal cavity 

is formed by the nasal septum, which consists of cartilage in 

the front and bone in the rear. The bony part on the medial 

surface is connected to the perpendicular plate of the eth-

moid bone at the top and the vomer at the bottom [2–5]. The 

lateral surface is connected to the medial surface of the orbit 

at the top and the medial wall of the maxillary sinus at the 

bottom. On the lateral surface, three nasal conchae (turbi-

nate) are curved downward and are composed of bone cov-

ered with a thick respiratory mucosa [2–5]. 

The inferior turbinate is the largest of the three turbinates 

on both the left and right sides and is firmly fixed on the out-

er surface, connected to the conchal crest of the maxilla, the 

descending process of the lacrimal bone, the frontal process 

of the maxilla, the uncinate process of the ethmoid, and the 

conchal crest of the palatine bone. If avulsion occurs during 

nasotracheal intubation despite this tight fixation, the inferi-

or turbinate may be fractured and enter the nasotracheal 

tube, enter the main bronchus causing an obstruction. The 

inferior turbinate can be easily observed using a rhinoscope 

from the outside, but it is difficult to distinguish it from nasal 

polyps [2–7]. The superior turbinate was the smallest and 

was located just above and behind the middle turbinate. In 

addition, it is attached to the skull base upward and the na-

sal wall on the side [2–6]. The middle turbinate is an integral 

part of the ethmoid bone, which is loosely attached to the 

free, convoluted margin of the thin lamella descending from 

the cribriform plate and the posterior ethmoid air cells in 

the back. It is mainly responsible for olfaction, humidifica-

tion, and lubrication, mediated via the olfactory nerve, in 

the cribriform plate, and controls temperature and humidity 

in the inhaled air while performing filtration [2–6]. 

Each turbinate was covered by a thick mucous membrane, 

and blood was supplied from the anterior ethmoidal artery. 

The lamina propria of the mucous membrane contains cav-

ernous sinusoids or plexus of large veins and is very vulnera-
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ble to trauma. Situations such as traumatic avulsion can lead 

to massive epistaxis, and excessive force on the turbinate 

can lead to olfactory nerve injury or fracture of the cribri-

form plate, which may be accompanied by cerebrospinal 

fluid (CSF) rhinorrhea [2–6,17]. 

The upper part of the nasal cavity is narrow and connect-

ed with the cribriform plate of the ethmoid, with the lateral 

wall and septum, distinguishing the nasal cavity from the 

anterior cranial fossa. The nasal cavity is entirely covered by 

a respiratory mucosa composed of ciliated pseudostratified 

columnar epithelium, with many mucous secretions for hu-

midification and entrapment of inhaled impurities [2–7]. 

The sphenopalatine artery from the maxillary artery is the 

main blood supply to the nasal cavity. The Kiesselbach’s 

plexus is formed by anastomosis with the ascending branch 

of the greater palatine artery and superior labial artery in the 

anterior part of the nasal septum (Little’s area). In the nasal 

cavity, mucous membranes and blood vessels play an im-

portant role, but they are the main sites of epistaxis that oc-

cur naturally and can easily lead to bleeding even with light 

external trauma [2–7]. 

Internal structural abnormalities of the nasal cavity are of-

ten asymmetric. The most common anatomical abnormality 

was septal deviation (SD). It is commonly found in the ante-

rior cartilaginous part and rarely in the septum, which con-

sists of bone in the rear. It often occurs due to trauma. How-

ever, it can also occur without any specific injury due to fetal 

intrauterine molding or trauma during parturition. In addi-

tion, nasal SD may occur due to maldevelopment of the 

vomeropalatal complex [18]. SD causes a change in airflow, 

resulting in a change in the mucosal lining. Dryness and ul-

ceration of the mucous membrane and hypertrophy may 

occur in the convex and concave parts of the inferior turbi-

nate, respectively. These SDs often result in the narrowing of 

the nasal airway. Severe structural abnormalities are rare but 

may occur after shock or surgery. Although rare, choanal 

atresia is a congenital malformation that may occur during 

childhood [5,6]. 

In children, it generally takes eight years to develop an air-

way similar to that of an adult. Because the length of the tra-

chea is relatively short, the change in length according to the 

flexion and extension of the neck is large, and a tube may be 

inserted deeply or fall out depending on the flexion and ex-

tension of the neck [19,20]. Infants and young children are 

susceptible to upper respiratory tract obstruction and respi-

ratory failure. Because the length of the trachea is relatively 

short in children, the endotracheal tube may be displaced 

into either the endobronchial or cephalad position towards 

the glottis, according to slight postural changes in flexion or 

extension of the neck. Airway resistance is increased owing 

to the selection of small tubes for a relatively smaller airway. 

Therefore, it should be selected and attempted after under-

standing the characteristics of the pediatric airway depend-

ing on the age and confirming the diameter, length, and 

characteristics of the endotracheal tube [20].   

NASOTRACHEAL INTUBATION 

Preanesthetic evaluation 

For each patient requiring anesthesia, anesthesiologists 

should perform the pre-anesthetic evaluation required for 

nasotracheal intubation, along with preoperative evaluation.  

1. During patient interviews and examinations, the presence 

or absence of a history of epistaxis, condition of teeth, po-

tential anesthetic problems such as a history of injuries to 

the face, and potential complications or contraindications 

to the planned procedure should be identified (e.g., airway 

disorders, progressive infections including sinusitis, swell-

ing, epistaxis, etc.). In addition, a history of anaphylaxis 

and allergic reactions to drugs, including drugs used for 

anesthesia, should be elicited and reviewed. Furthermore, 

the risks of anesthesia should be based on the patient his-

tory and family history of previous surgery and anesthesia 

(e.g., complications from anesthesia, malignant hyper-

thermia, etc.) and established standards (e.g., American 

Society of Anesthesiologists classification of risk), and 

identifying the need for additional medical consultations 

and tests in the pre-anesthetic evaluation. Finally, a plan 

should be established for anesthesia. The induction, 

maintenance, recovery of anesthesia, postoperative man-

agement, and risks and benefits of anesthesia should be 

discussed with the patient and caregiver. 

2. The problems associated with airway management and 

nasotracheal intubation should be tested and identified 

(e.g., presence of dentures or loose teeth, limitation of 

mouth opening, jaw protrusion, length and thickness of 

the neck, range of motion of the head/neck, etc.), and ad-

ditional tests such as endoscopy, X-ray, computerized to-

mography (CT), and magnetic resonance imaging (MRI) 

should be performed to identify the problems in nasotra-

cheal intubation and prepare for alternative methods. Na-

sotracheal intubation should be performed based on the 

overall results of preoperative evaluation. If nasotracheal 
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intubation is expected to be difficult, a discussion should 

be conducted with the surgeon to decide whether to per-

form nasotracheal intubation or not and to devise alterna-

tive methods [21,22]. The pre-anesthetic evaluation for 

these patients should be performed within 48 h before 

surgery and should be documented and recorded [2–6]. 

Considerations for nasotracheal intubation 

1. Selection of the position of the nostril for intubation 

The supine position is mostly preferred to perform the 

orotracheal intubation. However, blind nasotracheal intuba-

tion can be performed in the sitting position, depending on 

the skill of the operator [1–4]. Selecting the nostril to use for 

endotracheal intubation is an important decision to consid-

er for facilitating intubation and reducing complications. In 

the pre-anesthetic evaluation, the method of blocking one 

nostril and breathing on the other side and selecting the 

comfortable side between them may be the easiest to apply. 

However, as described above, it may be determined ac-

cording to the shape of the nasal septum by preoperative ex-

amination. Although it is possible to select the nostril in 

most patients using anterior rhinoscopy, it is difficult to ac-

curately determine any abnormalities in the posterior nasal 

cavity. Nasal endoscopy helps select nostrils for endotrache-

al intubation and for evaluating intranasal abnormalities. 

Flexible endoscopy also allows for detailed examination of 

the entire nasal cavity for nostril selection [2–4]. Depending 

on the patient’s condition, methods such as facial radiogra-

phy, CT, and MRI can be used to examine anatomical and 

pathological abnormalities such as SD [23,24]. 

2. Selection of the lower and middle regions of the 

inferior turbinate in the nasal cavity 

In nasotracheal intubation, there are lower and upper 

pathways for passing through the nasal cavity, with the infe-

rior turbinate at the center. The middle turbinate is a thin 

lamella that is attached to the base of the cribriform plate 

and is rich in blood vessels. Trauma such as avulsion of the 

middle turbinate may result in massive epistaxis, CSF rhi-

norrhea, or damage to the olfactory nerves distributed in the 

cribriform plate. The lower pathway is the pathway between 

the floor of the nose and the inferior turbinate. The upper 

pathway is the pathway between the inferior turbinate and 

the middle turbinate. Thus, the lower pathway is safer be-

cause it avoids trauma to the middle turbinate and cribri-

form plate [9,17].  

Procedures of nasotracheal intubation  

After all the tests related to surgery and anesthesia were 

completed, the occurrence of complications during nasotra-

cheal intubation should be reduced. The patient who enters 

the operating room should be first identified and equipped 

with monitoring instruments for blood pressure, electrocar-

diogram, peripheral oxygen saturation (SpO2), and end-tidal 

carbon dioxide tension (ETCO2). Subsequently, manage-

ment procedures for nasotracheal intubation should be per-

formed. 

1. Premedication 

Despite the individual differences, sedation or analgesia 

may be necessary for most patients, as they may exhibit anx-

iety, particularly if awake intubation is planned. Therefore, 

drugs such as opioids (e.g., fentanyl, alfentanil, etc.) and 

sedatives (e.g., benzodiazepine and dexmedetomidine) may 

be selected depending on the patient’s condition and 

post-intubation management. 

2. Preparation of the nasal mucosa 

Commonly used drugs for lubrication and vasoconstric-

tion include lidocaine spray or jelly. It is sprayed at the time 

of inspiration and enters the glottis to exhibit an effect. 

1) Transtracheal/translaryngeal anesthesia: After checking 

the cricothyroid membrane between the thyroid and cri-

coid cartilages with an index finger, a 23 G needle was 

used with the opposite hand to puncture and aspirate air 

to check the lumen of the larynx; lidocaine (2%, approxi-

mately 2 ml) was injected, and the syringe was removed 

immediately. The patient may cough during the proce-

dure, and the local anesthetic can provide the effects of 

applying anesthesia from the epiglottis site to the carina 

[9]. Transtracheal/translaryngeal anesthesia is preferred 

for non-general anesthesia and is not necessarily required 

for general anesthesia [25,26]. 

2) Vasoconstrictor: In most cases, lidocaine (3–4%) jelly with 

phenylephrine (0.05–1%) or epinephrine (1:200,000) add-

ed, or oxymetazoline is used to induce vasoconstriction 

[4–6]. 

3) Anti-sialagogues: Before using the airway device, anti-si-

alagogues (e.g., glycopyrrolate 0.4 mg intramuscularly [IM] 

or intravenously [IV] / atropine 0.5 – 1 mg IM or IV) are 

used. Excessive secretions can make it difficult to view the 

laryngoscope and interfere with the effective penetration 

of local anesthetics into the mucous membrane [2–6]. 
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4) Lubrication of endotracheal tube: Before insertion through 

the nostril, sufficient lubricant is applied so that the tube 

can smoothly pass through the relatively narrow nasal cavi-

ty. The lubricant is water-soluble, and the addition of local 

anesthetics such as lidocaine would increase the analgesic 

effect, while the addition of vasoconstrictors would reduce 

the risk of bleeding [2–6]. 

3. Oxygenation 

In the entire process of nasotracheal intubation, preoxygen-

ation should be performed with 100% oxygen to the patient 

before proceeding with the procedure. This increases the 

body oxygen reserve and delays arterial hemoglobin desatu-

ration because an unexpected situation may arise, resulting in 

hypoxia, hypoventilation, and loss of airway patency. 

Preoxygenation is recommended to ensure that the pa-

tient’s end-tidal oxygen concentration is 0.9 or more or the 

end-tidal nitrogen concentration is 5% or less by tidal 

breathing [27–29]. Preoxygenation methods include tidal 

volume ×  3 min using a 100% oxygen flow, four deep breaths 

(vital capacity) within 30 s using a 100% oxygen flow, eight 

deep breaths within one min using a 100% oxygen flow [27], 

or the transnasal humidified rapid-insufflation ventilation 

exchange using the Optiflow high-flow humidified oxygen 

delivery system [30–32].  

4. Anesthesia 

Nasotracheal intubation is attempted under general anes-

thesia with intravenous anesthetic agents or inhaled anes-

thetics with prior sufficient preoxygenation. Neuromuscular 

blockers are usually administered after the loss of con-

sciousness for endotracheal intubation under general anes-

thesia, unless contraindicated or not otherwise required. If 

neuromuscular blockers are not used for nasotracheal intu-

bation, particular attention should be paid to reduce patient 

movement, airway irritation, and sympathetic stimulation, 

because the injury may be invoked during the intubation 

process [33–35]. 

5. Insertion through nasal cavity for nasotracheal 

intubation 

The procedure of nasotracheal intubation can be explained 

by dividing it into three phases: 1) passage through the nose 

into the pharynx, 2) laryngoscope-guided passage into the 

glottic inlet, and 3) laryngoscope-guided passage into the tra-

chea [36]. 

The first phase is explained as follows. An endotracheal 

tube of appropriate size was selected for the patient, and a 

lubricant was applied to the site in preparation for insertion. 

The endotracheal tube was inserted slowly along the bottom 

of the nasal cavity by pushing it down to the rear through the 

selected nostril and treated with local anesthesia and vaso-

constrictor. While avoiding excessive force, the endotracheal 

tube should be inserted by rotating it slowly [2–5]. While ad-

vancing from the nasal cavity to the oropharynx during the 

intubation process, resistance may be felt upon passing 

through the nasopharyngeal junctional space and the poste-

rior nasopharynx. In this case, the endotracheal tube should 

be inserted while rotating or extending the patient’s neck 

[37,38]. 

6. Nasotracheal intubation after insertion through the 

nasal cavity 

In the subsequent process, there may be differences in the 

insertion method depending on the preference of the anes-

thesiologist and the patient’s condition. The basic methods 

are described in this section. In the author’s clinical experi-

ence, sometimes more than one attempt of nasotracheal in-

tubation is required in cases of a difficult airway. In such 

cases, the endotracheal tube inserted into the nasal cavity 

must be removed and bag-mask ventilation is reinstituted 

while preparing for the next intubation trial. Multiple naso-

tracheal intubation attempts could hinder subsequent bag-

mask ventilation and/or intubation by obscuring the laryn-

geal view with nasal bleeding and secretions. Therefore, it is 

necessary to accurately determine the patient’s condition, 

the degree of difficulty in intubation, and plan to succeed at 

the first intubation attempt. It is also imperative to prepare 

adjuvant devices, such as emergency airways and suction 

devices [39]. 

1) Blind nasal intubation: Blind nasal intubation is the meth-

od used in the past when there is no adjuvant device, in 

which an endotracheal tube of an appropriate size is se-

lected and prepared by applying a lubricant for insertion. 

The unanesthetized nostril and lip were blocked, while 

the chin of the patient was held by the left hand. The en-

dotracheal tube was inserted slowly along the bottom of 

the nasal cavity by pushing it down to the rear through the 

anesthetized nostril. While observing the breathing 

sounds, if the tube is inserted into the pharynx and placed 

in the middle, it passes under the epiglottis, passes 

through the vocal cords where the reflex is temporarily 

stopped by local anesthesia, and is inserted into the lar-

ynx. Closure of the glottis can be prevented if the gag reflex 
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and involuntary swallowing are blocked by appropriate 

local anesthesia. In conscious patients, pharyngeal muscle 

tone may help with tracheal intubation. This leads to the 

endotracheal tube below the epiglottis and into the space 

between the vocal cords. Endotracheal intubation is most-

ly performed in the supine position, but in rare cases 

where intubation is difficult, it may be more effective to 

perform this in a sitting position [40]. Blind nasal intuba-

tion was selected when direct laryngoscopy was difficult 

or impossible. In recent years, with the advent of flexible 

fiberoptic endoscopy, which is referred to as the “gold 

standard technique,” blind nasal intubation has become 

an old manual technique [41].  

2) Nasal intubation using laryngoscope and Magill forceps: 

Magill forceps were first introduced by Magill in 1920 to 

guide the nasally inserted endotracheal tube to pass 

through the glottis under direct or video-laryngoscope vi-

sualization [42,43]. When using a video-laryngoscope, 

there may be some inconvenience due to a lack of skills in 

the process of intubation while holding the tube with 

Magill forceps and viewing the video screen [42,43]. If it is 

difficult to insert the laryngoscope directly through the 

oral cavity, such as in patients with certain maxillofacial 

problems, submental intubation may be considered [44]. 

3) Fiberoptic nasal intubation: Nasotracheal intubation using 

a fiberoptic endoscope is similar to oral fiberoptic endo-

scopic intubation. While performing fiberoptic endoscopy, 

the path through which the endotracheal tube passes 

through the nasal cavity should be checked in advance. In-

tubation should proceed to the trachea, and the endotra-

cheal tube should advance through it. However, if the tip of 

the fiberoptic endoscope is not sufficiently inserted into 

the trachea, the direction of insertion of the endotracheal 

tube may deviate. It may be deviated mainly by the epiglot-

tis, arytenoid cartilage, pyriform fossa, or esophagus during 

insertion. It is possible to insert the endotracheal tube 

while rotating counterclockwise. In addition, examiners 

should be careful because the pyriform sinus may look like 

the glottis under the fiberoptic endoscope [16,45]. 

Similar to the method of mounting a face mask while 

applying a fiberoptic endoscope, there is also a method of 

performing endotracheal intubation; by placing the little 

finger of one hand at the angle of the mandible, the ring 

finger at the body of the mandible, the middle finger un-

der the mentum to lift the chin to maintain airway patency 

and improve the endoscopic view, and by using the thumb 

and index finger of the same hand to adjust the direction 

of the fiberoptic endoscope. Flexible fiberoptic intubation 

is preferred as the main technique for difficult intubation, 

but it has disadvantages in that it takes time and requires 

additional equipment as well as skilled maneuvers. How-

ever, it facilitates intubation in cases of difficult intubation, 

avoids damage to surrounding tissues and teeth, improves 

the view of the larynx, allows the easy decision of the nos-

tril pathway, and causes less bleeding [16,45]. 

The nasal trumpet may be preferred as it can facilitate 

intubation or insertion of a fiberoptic endoscope by in-

creasing the diameter of the nostril. However, it cannot be 

removed after endotracheal intubation and must be held 

together until extubation. However, this method main-

tains the airway in patients whose trachea cannot be intu-

bated or who need continuous airway management and 

allows mask ventilation and positive pressure ventilation. 

It can be also inserted into a patient with spontaneous 

breathing, awake, or under anesthesia. This may be ideal 

for maintaining the patient’s airway during fiberoptic na-

sotracheal intubation. It is particularly useful in patients 

who require awake endotracheal intubation [46]. 

4) Nasotracheal intubation using a retromolar fiberscope: 

This method is generally referred to as “Bonfils” and uses 

a rigid fiberoptic endoscope that is useful in difficult air-

way management [47]. A tube of appropriate size was in-

serted into the nasal cavity and advanced until it reached 

the oropharynx. With the mandible pulled upward, the 

Bonfils endoscope was inserted into the oral cavity and 

advanced until the epiglottis and vocal cords were identi-

fied. After checking the position of the tracheal tube in the 

oropharynx, the tube was moved into the field of view of 

the Bonfils and inserted into the trachea. It requires a high 

level of skill and Magill forceps may be used. It may apply 

to patients with the immobilized cervical spine and sig-

nificantly limited inter-incisor distance [47,48]. 

5) Use of lightwand (lighted stylet): A lightwand can be ap-

plied in the same way as in orotracheal intubation, but it 

should be inserted through the nasal cavity within the en-

dotracheal tube. Therefore, it is difficult to apply this 

method with no flexibility. After the appropriate tube was 

inserted into the oropharynx, the lights in the operating 

room were dimmed, and a flexible lightwand was inserted 

into the tube by controlling the light rays appearing 

through the neck until it was seen directly above the crico-

thyroid membrane at the centerline of the neck. After that, 

the lightwand was fixed with one hand, and the tube was 

pushed with the other hand and inserted into the trachea. 
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The lightwand is supplied in various forms, but traumatic 

events such as airway damage can be prevented by select-

ing a flexible lightwand suitable for the patient’s condition 

and the skill level of the anesthesiologist [49,50]. 

6) Nasotracheal intubation using endotracheal tube intro-

ducer (bougie): One or two endotracheal tube introducers 

can be used when orotracheal intubation is performed. 

Nasotracheal intubation can also be performed by apply-

ing one or two introducers. When using dual introducers, 

a cuffed endotracheal tube is orally intubated into the tra-

chea, and a cuffed tube with an appropriate size and 

shape for nasotracheal intubation is inserted into the na-

sal cavity before proceeding to the oropharynx. The endo-

tracheal tube introducer was then inserted into the glottis 

through the nasal tube, and the laryngoscope and Magill 

forceps were used to access the trachea. After deflating the 

cuff of the orotracheal tube, the introducer was advanced 

into the trachea and placed in line with the orotracheal 

tube. After advancing the introducer already mounted 

with the nasotracheal tube into the trachea along the oro-

tracheal tube using a laryngoscope and Magill forceps, the 

orotracheal tube was removed, and a nasotracheal tube 

was inserted. Nasotracheal intubation was completed by 

removing the introducer in the nasotracheal tube and 

checking the location of the tube. The endotracheal tube 

introducer enables nasal intubation using a video-laryn-

goscope with the Seldinger technique in children [51]. Al-

ternatively, the orotracheal tube should be removed by 

splitting, and the introducer may be inserted into the en-

dotracheal tube through the nose. The tube was inserted 

through the endotracheal tube, after which it was com-

pletely removed from the endotracheal tube. This method 

can be selected for patients who are expected to have diffi-

culty in nasotracheal intubation, but it is not recommend-

ed as it is time-consuming and may require complicated 

maneuvers [52–54]. 

7. Airway care after nasotracheal intubation 

After endotracheal intubation, the stable depth was 

checked and fixed. In most cases, the intubation depth is 

calculated based on orotracheal intubation, while a deeper 

depth is selected for nasotracheal intubation. Improper 

depth of endotracheal intubation may cause endobronchial 

intubation or damage to the vocal cords or bronchial tubes 

by the cuff or tube tip. The exact position of the endotracheal 

tube tip is the mid-trachea when the head of the patient is in 

a neutral position. It is selected considering the correlation 

with height, the sum of the distances from nares to the tra-

gus, tragus to the angle of the mandible, and angle of the 

mandible to the sternal notch [55,56]. 

Several methods can be used to confirm the correct place-

ment of the endotracheal tube. Usually, it is confirmed by 

auscultation of breathing sounds, but X-ray and fiberoptic 

bronchoscopy are applied as gold standards for confirma-

tion of correct placement. In general, the mean distance 

from nares to the tip of endotracheal tube tip for nasotrache-

al intubation is 28.9 ±  1.3 cm in men and 26.6 ±  1.5 cm in 

women. In addition, palpation of the tube cuff in the supra-

sternal notch is an easy, fast, and cheap method [57,58]. 

In general, the exact position of the tube is 2–3 cm above 

the carina [48]. In addition to X-ray and fiberoptic bronchos-

copy, ultrasonography can be used as a reliable method. Ul-

trasonography has the advantages of good mobility, safety, 

and good correlation compared to X-rays [55,59]. In adults, 

the length of endotracheal tube insertion varies depending on 

height. There is a method of presenting based on weight, but 

it is important to check the stable depth after insertion [60]. 

After endotracheal intubation, the depth of the tube was 

checked and fixed for stable management under anesthesia 

without interfering with the surgery. It may be possible to 

simply use adhesive tape or apply auxiliary devices while 

preventing the patient from being injured by pressure 

caused by fixing the tube. Recently, there has been a method 

of making it suitable for patients using a 3D printer [61].  

8. Nasotracheal intubation in pediatric patients

In pediatric patients, there is also a method for determin-

ing the length of the endotracheal tube based on the internal 

diameter of the endotracheal tube. In other words, it is a 

method of measuring length by multiplying the tube size by 

three, but it is not an accurate method, resulting in malposi-

tion in 15–25% of cases [62]. In addition, the cuffed pediatric 

endotracheal tube (Microcuff® Pediatric Tracheal Tube, 

MPTT, Microcuff GmBH, Germany) used in children has a 

high volume with a low-pressure cuff. It is characterized by a 

small-sized cuff, low sealing cuff pressure, and a polyure-

thane tube with no Murphy’s eye. Confirmation of the endo-

tracheal tube length using the depth marking of this tube al-

lows safe mounting without risk of endobronchial intuba-

tion [63]. However, it should be noted that the black line may 

not be a depth marker depending on the tube manufacturer 

[64]. In children, the depth of the tube also changes depend-

ing on the head position. In other words, it should be re-

membered that the tube moves toward the carina during 
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flexion, away from the carina during extension and lateral 

rotation, resulting in malposition of the tube. It is important 

to maintain a neutral position, that is, a sniffing position 

[65,66]. 

Using a tube with a cuff requires attention to the cuff pres-

sure. When the cuff pressure reaches 30 cmH2O, the tracheal 

mucosal blood flow is compromised, and when the cuff 

pressure reaches 45 cmH2O, the mucosal blood flow is com-

pletely obstructed [21]. It has been reported that tube lubri-

cation with K-Y jelly (Johnson & Johnson, USA) inhibits the 

increase in cuff pressure in vitro when using a tube with a 

cuff under general anesthesia using N2O. However, its clini-

cal significance is limited [67]. The advantage of using an 

uncuffed tube in children is that a tube with a larger internal 

diameter can be used, thereby reducing airway resistance 

and work of breathing. However, leakage may occur because 

of incomplete sealing. In this case, leakage can be reduced 

by throat pack placement and mouth opening. The reason 

for the decrease in leakage when the mouth is open is that 

the mandible moves toward the larynx to decrease the thy-

romental distance, thereby physically compressing the soft 

tissue in between. This method improves sealing and reduc-

es leakage [68]. Adequate endotracheal tube length can be 

predicted by using the equations for predicting the adequate 

tube depths in Japanese patients: (patient’s height / 10) – 3 + 

DM (distance between the distal edge of intubation guide 

mark and the tip, in cm) for oral intubation, and (patient’s 

height / 10) + 1 + DM for nasal intubation [19,69]. 

Instruments for nasotracheal intubation 

1. Endotracheal tube 

1) Tube type 

(1) Standard endotracheal tube: This refers to the use of a 

conventional tracheal tube for orotracheal intubation. 

Standard endotracheal tubes that can be used for naso-

tracheal intubation can be classified into polyvinyl chlo-

ride, rubber, and polyurethane tubes, depending on the 

material, and armored tubes that emphasize flexibility. 

In nasotracheal intubation, care must be taken as the 

tube is hard and likely to damage the surrounding tis-

sues, causing complications such as epistaxis. In some 

cases, the end of the tracheal tube is warmed to soften 

the end to reduce damage during insertion [70,71]. In 

addition, if the length of the tube is short and is inserted 

at an appropriate depth, the connection between the en-

dotracheal tube and the breathing circuit is located at 

the entrance of the nasal cavity. Care should be taken to 

avoid damage to the nares and disconnection, affecting 

not only ventilation but also the surgical field of view. 

Unlike orotracheal intubation, a tube with a small diam-

eter is chosen to pass through the nasal cavity, but it 

should not be excessively small [2–4]. Tubes without 

cuffs can be inserted smoothly, but to prevent air leak-

age, they are packed in the peri-cuff area for clinical ap-

plication. In general, a nasal tube with a longer length 

and smaller diameter tends to be selected, thereby in-

creasing the resistance to breathing [3–5].  

(2) RAE (Ring, Adair, Elwyn) endotracheal tube: The endo-

tracheal tube for nasotracheal intubation is longer than 

that for orotracheal intubation and is bent upward or 

downward at the nasal entrance so that it can be fixed 

without obstructing the surgical field of view. It is more 

effective because it is longer and more flexible than a 

standard endotracheal tube. 

(3) Parker Flex-tip nasal endotracheal tube: Owing to the 

left-sided bevel and right tip orientation of a convention-

al tube, insertion through the right nostril during nasal 

passage is likely to cause turbinate damage, while inser-

tion through the left nostril is likely to cause damage to 

the septum. On the other hand, a Parker Flex-tip tube is 

composed of a posterior bevel and an anterior tip so that 

the tip and bevel are not in contact with the turbinate 

and septum. In addition, the soft and flex tips are in con-

tact with a wider area and pass smoothly along the curve 

of the nasopharynx. Therefore, it results in less nasal 

mucosal trauma and epistaxis and is suitable for naso-

tracheal intubation [72,73]. However, some argue that 

the softness of the tube tip is more important than the 

shape of the tube. In addition, the surgical procedure 

may be difficult because of vertical protrusion from the 

nostril. Another disadvantage is that the risk of airway 

obstruction may increase because of the high chance of 

tube kinking (Fig. 1) [73,74]. 

2) Shape of the endotracheal tube tip 

A conventional tube with a Murphy eye is called a Mur-

phy-tip, and a sharp-edged Murphy eye has a high probabil-

ity of causing mucosal trauma in the process of passing 

through the nasal cavity. A Magill tip has no Murphy eye and 

has a shorter and blunter tip, which is less likely to cause na-

sal mucosal trauma [75]. 
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2. Laryngoscope 

The laryngoscope is an instrument that can directly visu-

alize and identify the structures constituting the upper air-

way, which plays an important role in endotracheal intuba-

tion. A direct laryngoscope serves as the basic standard 

technique for endotracheal intubation. It guides the path for 

the endotracheal tube as it passes through the vocal cord 

and can be easily inserted into the airway by exposing the 

inside of the larynx during the process of securing the air-

way. Another method is to attempt endotracheal intuba-

tion indirectly. Some methods are gradually disappearing, 

while there are methods newly applied to clinical practice, 

such as methods using malleable or rigid optical stylets 

and methods using a rigid indirect laryngoscope (e.g., Bull-

ard laryngoscope, TruView EVO2, fiberoptic, and video-la-

ryngoscope) [75]. 

1) Direct laryngoscope and blade 

Recently, blades used with direct laryngoscopes have 

been supplied in various shapes and materials, including 

disposable and reusable ones, and it is possible to choose a 

blade of the size and length that suits the patient’s condition. 

(1) Macintosh blade: The Macintosh blade provides a view 

of the larynx by mounting the tip of the blade on the val-

lecula and indirectly lifting the epiglottis. The base of the 

epiglottis is suspended in the hyoepiglottic ligament and 

hyoid bone. When the hyoepiglottic ligament is lifted in 

the distal direction, the epiglottis is elevated to visualize 

the glottic opening. The large flange of the Macintosh 

blade is advantageous for the displacement of the tongue, 

and the curved blade lifts the epiglottis, facilitating intuba-

tion [76]. 

(2) Miller blade: The Miller blade was placed under the epi-

glottis to visualize the laryngeal structures. Since it is a 

blade that exposes the glottic opening, it is useful for a 

large, floppy, and irregularly shaped epiglottis. The small 

spatula and flange make it particularly useful for patients 

with smaller displacement spaces. In other words, it is 

useful in children and patients with micrognathia, promi-

nent upper incisors, and short mental-hyoid distance. 

Therefore, it provides a better view of the laryngeal struc-

tures [76]. 

(3) McCoy blade: The McCoy blade was developed in the 

early 1990s for difficult intubation in adult patients. It has 

an articulating distal tip to improve the lift of the epiglottis 

[76,77].  

2) Indirect laryngoscope  

Indirect laryngoscopes include optical stylets, rigid fiber-

optic laryngoscopes, rigid video-laryngoscopes, and flexible 

fiberoptic laryngoscopes. 

(1) Optical stylets: Optical stylets included the Shikani See-

ing Stylet (Clarus Medical LLC, USA), Fiberlightview 

Shuttle (Anesthesia Medical Specialties, USA), video op-

tical intubation stylet (Velpi AG, Switzerland), and Bon-

fils intubation fiberscope (Karl Storz Endoscopy, Germa-

ny). Compared to the malleable Shikani Seeing Stylet, 

Bonfils is a stylet modified by applying a fixed curve to 

the distal end of the initial rigid and straight design. Both 

types have good controllability and can be used to open 

the mouth enough to fit the endotracheal tube [76,77]. 

(2) Rigid fiberoptic laryngoscope: It includes the Bullard la-

Fig. 1. Parker Flex-tip nasal endotracheal tube.
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ryngoscope, WuScope, UpsherScope, and TruView EVO2. 

The Bullard laryngoscope, introduced in 1988, enables 

intubation even in patients with limited mouth opening 

with a dedicated intubating stylet [76]. TruView EVO2 fa-

cilitates easy observation and operation of the laryngo-

scope with a digital camera mounted on the viewport. 

Rigid-type laryngoscopes are not widely used because 

they are not flexible and are less popular than video-la-

ryngoscopes [76]. 

(3) Rigid video-laryngoscopy: It includes Airtraq, GlideS-

cope, Pentax Airway Scope, McGrath, CoPilot, and Storz 

C-MAC. The video-laryngoscope resembles a direct la-

ryngoscope. A video chip was attached to show the la-

ryngeal view. It shows the larynx better than the direct 

laryngoscope and is the first choice when difficult intu-

bation is expected. However, it should be noted that pro-

viding a good laryngeal view does not always facilitate 

intubation [76–78]. The C-MAC has a blade similar to the 

shape of a Macintosh laryngoscope and requires a tech-

nique similar to that of a direct laryngoscope. The 

C-MAC video-laryngoscope is almost always used for 

difficult airway management. Alternatively, GlideScope, 

McGrath, and CoPilot have an angulated blade with a 

sharper curve [79]. The GlideScope has a high-resolution 

video camera on the laryngoscope blade, which varies in 

size from child to adult. The McGrath can be used by in-

serting a single-use blade with a view monitor placed on 

the handle with a disposable battery. The monitor can 

be tilted and swiveled to adjust the position of the view 

[77,80]. The CoPilot has a C-shaped bougie port channel 

on the laryngoscope blade, and the endotracheal tube 

passes through the bougie, making it easy to mount the 

tube. This videolaryngoscope is excellent for teaching, as 

educators and trainees can share views at the same time. 

The view is limited in direct laryngoscopy because the 

distance between the glottis and the viewer only pro-

vides a view angle of 15–30°. The camera lens is near the 

tip of the laryngoscope with a view angle of 50–60° in the 

videolaryngoscope, allowing a better laryngeal view [76]. 

Lastly, Airtraq cannot be used because it has a reusable 

optic piece and is used in intubation by loading an endo-

tracheal tube through a guide channel; however, the use 

of Airtraq (Airtraq NT) for nasotracheal intubation is 

considered possible [81]. 

3. Lightwand 

In oral or maxillofacial surgery where a difficult airway is 

expected, the lightwand is an easy-to-use and economical 

device when a fiberoptic laryngoscope cannot be used. It 

has the advantage of a high success rate and is hemodynam-

ically stable, causing fewer complications. The advantage of 

the new version, the lightwand, Trachlight, is that it is easy to 

use, has a bright light source, can be projected anteriorly 

and laterally, and can be used for both oral and nasal intu-

bation. However in obese patients, it is difficult to observe 

external light. In addition, its use is limited as it is contrain-

dicated in tumors, infections, trauma, and foreign body cas-

es [50,82,83]. 

4. Magill forceps 

After insertion of the endotracheal tube through the nasal 

cavity, the provider safely holds the distal part of the endo-

tracheal tube with the Magill forceps. The endotracheal tube 

is inserted into the larynx under the laryngoscope during 

nasotracheal intubation without trauma to the patient and 

without damaging the tube or cuff. Sufficient length is re-

quired with a good handle of the tube, and the handle 

should not interfere with the view, occupy minimal space, 

and should be held firmly [84]. 

There are several modified Magill forceps. The Boedeker 

forceps, which are curved intubating forceps, are designed to 

facilitate the removal of foreign bodies with the distal forceps 

well seen on the videolaryngoscope. The forceps are bent at 

two points for easy handling of the tube in the glottis, and the 

modified Magill forceps facilitate intubation into the cephalad 

larynx and the posterior angled trachea in children [85–87]. 

5. Endotracheal tube introducer (bougie) 

This is not a common choice, but it may be chosen ac-

cording to the preferences and skills of the anesthesiologist 

and the patient’s condition. In general, there should be at 

least two introducers for nasotracheal intubation. One intro-

ducer was inserted through the nasal cavity to be connected 

to the oropharynx, with another introducer inserted through 

the oral cavity to the bronchus. After nasotracheal intuba-

tion, both introducers can be removed through the endotra-

cheal tube, but they must be flexible enough to reduce dam-

age; therefore, material selection is important [88,89]. 

Indications and contraindications for nasotracheal 
intubation 

1. Indications for nasotracheal intubation 

In oral and maxillofacial surgeries, such as intraoral or 
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mandibular surgeries, nasotracheal intubation has been 

chosen as the route of choice because it ensures a stable air-

way without disturbing the surgical field. It is a useful tech-

nique when orotracheal intubation is difficult, for example, 

trismus, previous radiation therapy, and oropharyngeal in-

fection (Table 1) [3–9]. 

2. Contraindications for nasotracheal intubation 

Nasotracheal intubation may result in complications or an 

increased risk of injury, such as penetrating trauma of the 

frontal lobe through the cribriform plate as the endotracheal 

tube is inserted due to basilar skull fracture during nasotra-

cheal intubation [2–5]. In patients with clotting factor defi-

ciency, severe epistaxis may be caused by mucosal trauma 

during tube progression through the nasal cavity [2–6]. Pa-

tients should be thoroughly checked for antiplatelet medica-

tion, anticoagulation medication, or hereditary telangiectasia. 

Care should be taken in patients with cardiac valvular abnor-

malities or prosthetic valves, as there is a high risk of tube-in-

duced bacteremia. In addition, blind nasotracheal intubation 

may be contraindicated in patients with upper airway foreign 

bodies or severe facial trauma (Table 2) [2–5,44]. 

Complications 

1. Types of complications 

1) Epistaxis: Epistaxis is the most common complication of 

nasal mucosal trauma. It is mainly caused by damage to 

Kisselbach’s plexus in Little’s area, located in the anterior 

region of the nasal septum. This may be caused by the 

large size of the endotracheal tube, excessive force, repeat-

ed attempts, and inappropriate vasoconstriction. During 

severe epistaxis, there is a possibility of pulmonary aspira-

tion, and it is necessary to control bleeding by packing the 

posterior nasal space [5–7]. 

2) Bacteremia: When performing the procedure around the 

oral cavity under general anesthesia, the incidence of bac-

teremia is high. This may be caused by the invasion of the 

nasal flora into the highly vascularized trachea. Thus, pro-

phylactic antibiotic administration should be considered 

in patients with prosthetic cardiac valves. The causative 

bacteria include alpha-hemolytic Streptococcus and Co-

rynebacterium species [2–4]. 

3) Obstruction of the nasotracheal tube: Obstruction may 

occur due to avulsion of the nasal polyp or inferior turbi-

nate, tooth, and blood clot; obstruction of the main bron-

chus may cause serious ventilatory disturbance [2–6]. 

4) Retropharyngeal perforation: Laceration is caused by dis-

section of the retropharyngeal mucosa, which may lead to 

perforation in severe cases. If resistance occurs in the tube 

passage or if a breathing sound is not heard, it should be 

recognized that the tube is already located on the pharyn-

geal wall. If there is a possibility of complications, 

broad-spectrum antibiotics should be administered to re-

duce the risk of infection [4–6]. 

5) Perforation of pyriform fossa: Pyriform fossa perforation 

can lead to subcutaneous and mediastinal emphysema. 

Therefore, care should be taken to monitor the condition 

of critically ill patients [2–4]. 

6) Sinusitis: Factors that can cause sinusitis include the pres-

ence of foreign bodies in the nasal cavity, retention of se-

cretions, bacterial colonization, immunosuppression, su-

pine position, and variation in the size of sinus ostium. It 

can be diagnosed using sinus needle aspiration or culture 

[4–6]. 

7) Pneumonia: Pneumonia can be caused by various factors, 

and its prevalence is higher in patients who undergo naso-

tracheal intubation than in those who undergo orotrache-

al intubation [3–5]. 

8) Sepsis: Pneumonia, sinusitis, and sepsis are the most fre-

quent late complications. Sepsis can be diagnosed based 

on positive findings and clinical evidence of infection in 

Table 1. Indications of Nasotracheal Intubation

Intranasal and oropharyngeal surgery

Mandible surgery

Maxillofacial surgery

Limited mouth opening due to trismus

Dental surgery

Rigid laryngoscopy and microlaryngeal surgery

Cervical spine instability or severe degenerative cervical spine dis-
ease

Table 2. Contraindications of Nasotracheal Intubation

Basilar skull fractures combined with or without cerebrospinal fluid 
leakage

Coagulopathy

Epiglottitis

Nasal foreign bodies

Nasal polyp

Frequent episodes of epistaxis

Prosthetic heart valves

Nasal bone fracture

Patients with facial trauma such as facial bone fracture
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blood cultures [3–5]. 

9) Other complications: Inadvertent intracranial placement 

of the nasotracheal tube can cause fracture of the cribri-

form plate due to damage to the middle turbinate, anos-

mia due to olfactory nerve injury, CSF rhinorrhea, menin-

gitis, hemiparesis, and blindness due to brain damage in 

severe cases [2–7]. It may also result in inferior turbinate 

ulceration, laryngitis, vocal cord paralysis, otitis media 

due to obstruction of the Eustachian tube by a nasotrache-

al tube, and necrosis of the nasal ala. With repeated inser-

tion into the esophagus, especially in the presence of a 

malignancy or inflammation in the esophageal wall, 

esophageal perforation may be induced (Table 3) [2–6,44]. 

2. Risk factors for complications 

In the preoperative examination, the medical history and 

patient’s conditions related to risk factors that may cause 

complications from nasotracheal intubation should be 

checked (Table 4) [2–6]. 

Prevention 

The methods that can be applied to prevent complications 

caused by nasotracheal intubation are listed below. 

1. After nasotracheal intubation, several methods have been 

used to prevent and reduce the risk of epistaxis, which is 

the most common complication. One of the methods is to 

use topical vasoconstrictors such as epinephrine, phenyl-

ephrine, xylometazoline, and oxymetazoline. However, as 

these may cause life-threatening complications such as 

arrhythmia, myocardial infarction, and cardiac arrest, care 

should be taken when choosing the drug and dosage [90]. 

2. It has been reported that the same preventive effect for 

epistaxis as a thermosoftened tube could be obtained by 

inserting an esophageal stethoscope into the endotracheal 

tube, ballooning the stethoscope, and obstructing the tip 

of the tube with the tip of the stethoscope [90]. Similarly, it 

has been reported that the combination of tube softening 

and red-rubber catheter-guided intubation reduces epi-

staxis [91,92]. 

3. Nasotracheal intubation under a curve-tipped suction 

catheter guide and intubation using a “Bubble-tip” (Air-

guide®) tracheal tube system are also introduced as meth-

ods to reduce epistaxis [91–93].  

4. Since the Parker Flex-Tip tube has a posteriorly oriented 

bevel and slides along the posterior wall, it has been re-

ported to reduce the epithelial stripping of the turbinate 

and septum, and the soft flex tip contacts the mucosa on 

many surfaces to reduce tissue pressure [72,73]. 

5. Because lower pathway intubation of the nose decreases 

the trauma and epistaxis of the middle turbinate, tube ad-

vancement between the floor of the nose and inferior tur-

binate is a better approach for the prevention of trauma 

[2–9]. 

6. Reinforced tubes are slightly larger in external diameter 

than relatively firm and inflexible preformed tubes, but 

their flexibility allows them to easily enter narrow path-

ways, resulting in easier tube passage through the lower 

pathway [8,9]. 

7. The Murphy tip endotracheal tube can induce trauma of 

the nasal mucosa as the sharp-edged Murphy eye passes 

through the nasal cavity. However, if there is no murphy 

eye, the shorter Magill-tip endotracheal tube has a blunt 

tip, causing a small impaction of the nasal mucosa, there-

by reducing trauma [75]. 

Table 4. Risk Factors for Complications

Abnormal anatomy: septal deviation, etc.

Pre-existing medical condition:

  Gastroesophageal reflux disorder,

  Coagulopathy or antiplatelet medication

Large tube size selection

Cuff pressure too high

Presence of nasogastric tube

Excessive force during intubation

Repeated tube insertion

Swelling or infection of the surrounding organs, such as sinusitis

Table 3. Complications of Nasotracheal Intubation

Epistaxis

Bacteremia

Obstruction of the nasotracheal tube

Retropharyngeal perforation

Perforation of pyriform fossa

Sinusitis

Pneumonia

Sepsis

Other complications

  CSF rhinorrhea due to the intracranial placement of the naso-
tracheal tube, brain damage, meningitis, hemiparesis, blind-
ness, fracture of the cribriform plate, olfactory nerve injury and 
anosmia, inferior turbinate ulceration, laryngitis, vocal cord pa-
ralysis, otitis media caused by Eustachian tube obstruction, 
necrosis of nasal ala, esophagus intubation, esophageal per-
foration

CSF: cerebrospinal fluid.
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8. The use of a silicone tube with a soft and round tip, al-

though expensive, can reduce epistaxis or nasal compli-

cations. Methods to prevent and reduce the complica-

tions of nasotracheal intubation include the use of me-

chanical dilation, sterile lubrication, water-soluble jelly, 

tubes with smaller diameters, gentle tubes, and softened 

tube tips by warming up [29,75,90]. 

9. In patients with head and neck tumors, it may be difficult 

to maintain and manage airways due to anatomical and 

physiological changes, as well as radiation therapy and 

chemotherapy [22]. It should be approached in consid-

eration of the fact that tumors may cause difficulties in 

airway management due to abnormalities such as reced-

ing jaw, restricted mouth opening, and neck movement 

abnormalities. Depending on the size and location of the 

tumor, complications such as obstruction and bleeding 

in the nasal cavity, through which the tracheal tube pass-

es, and the selection and placement of the laryngoscope 

and blade may affect the surgical field of vision [94,95]. 

10. The restriction of neck movement, especially neck stiff-

ness, is often accompanied by intubation difficulties due 

to insufficient neck extension due to contracture caused 

by radiation therapy. Adequate preoperative judgment, 

mask ventilation, and endotracheal intubation during 

surgery should be prepared to prevent complications 

and to reduce airway-related morbidity, along with a re-

liable plan to ensure safe airway management [94,95]. 

CONCLUSION 

Nasotracheal intubation is a basic procedure that replaces 

orotracheal intubation in oral or maxillofacial surgery and 

intensive care management. By learning and acquiring tech-

niques for direct laryngoscopy, video-laryngoscopy, use of 

Magill forceps, and selection of an endotracheal tube for na-

sotracheal intubation, which is being applied as a basic 

method for all airway management from blind nasotracheal 

intubation, it will be possible to safely manage the airway. 

This will also allow quick coping with unexpected difficulties 

in intubation, securing the view of an appropriate surgical 

field, and preventing side effects and complications from the 

insertion process. 
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