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Abstract 

The aim of this study is to describe the airway management in Oral and Maxillo-Facial Surgery in cases 

such as: panfacial trauma, tumors, odontogenic infections involving trismus and swelling, congenital anomalies, 

and others. According to The American Society of Anesthesiologists (ASA), there is not a standard definition of 

the difficult airway in the literature. However, they recognize the difficult airway to be one in „„which a 

conventionally trained anesthesiologist experiences difficulty with face mask ventilation of the upper airway, 

difficulty with tracheal intubation, or both.‟‟ (1)The American Society of Anesthesiology (ASA) defines difficult 

intubation as: „the inability to place the endotracheal tube in 10 minutes or in 3 attempts at direct laryngoscopy”;  

the mask ventilation as difficult: “the inability of an anesthesiologist (with appropriate level of training) to 

maintain the patient's oxygen saturation above 90% using the ventilator facial mask when starting from a normal 

basal saturation”. Also, difficult airway can represent difficult laryngoscopy, difficult mask ventilation, difficult 

endotracheal tube placement, or the failure to intubate or ventilate. (7) 

Keywords: difficult airway, anesthesiologic particularities in OMF Surgery, difficult 

intubation, difficult ventilation 

Characteristics of the airway in Oro-

Maxillo Facial Surgery  

Patients may have various 

abnormalities of the facial mass structures 

(congenital or acquired malformations or 

abnormalities). Airway obstruction may 

occur due to edema, inflammation, tumors, 

by surgery and radiation therapy. In 

patients with maxillofacial trauma, airway 

control put sometimes different type of 

difficulties. That varies depending on the 

nature of the lesion, the presence of 

hemorrhage, edema, changes in the 

anatomy of the airway, the presence of 

lesions of the skull, cervical spine and the 

possibility of patients being with a full 

stomach. 

It is important to notice that 

Induction of general anesthesia may 

present a risk of airway loss. 

Regardless of the anesthetic 

technique used, many of surgical 

interventions in the oro-maxillo-facial 

region require tracheal intubation, ensuring 

the patient comfort and safety throughout 

the surgery. The choice of the anesthesia 

technique under which the surgery will be 

performed depends on a series of objective 

and subjective factors related to the patient, 
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surgeon, anesthetist and the material 

conditions available to them. There must 

be a good collaboration between the 

anesthetist and the surgeons and careful 

planning, preoperative evaluation and close 

cooperation are essential. 

Difficult airway in Oral and Maxillo- 

Facial territory 

Difficult airway is one of the most 

significant problems for oral and 

maxillofacial surgeons. Anatomically 

compromised airways present a critical 

situation to both surgeon and 

anesthesiologist, who are both responsible 

with safety, effective preoperative, 

intraoperative, and postoperative airway 

management. (3) 

Among the potential causes for 

difficult airway management, we can 

mention: neck masses from different 

sources which can affect the airway, 

thyroid tumors, which can also be a 

potential cause for difficult airway 

management, but rarely become an acute 

danger, and few cases of hemorrhagic 

thyroid mass with resultant respiratory 

distress that  have been reported.(2) 

Another challenge for the oro-

maxillo-facial surgeons and 

anesthesiologists is represented by 

odontogenic infections. There are real 

controversies among specialists, regarding 

airway management for those patients with 

difficult airways which modify anatomic 

structures and the presence of trismus and 

swelling. (3) 

Airway control is also difficult in 

patients with facial trauma. Besides facial 

injuries, such trauma also involves damage 

to the airways, and the instability of facial 

bones makes it even more difficult to 

provide ventilation by the usual methods. 

(nasotracheal or endotracheal intubation). 

An alternative to tracheostomy is 

represented by submental airway 

derivation, which allows a permeable 

airway with minimal complications in such 

of complex cases. (4) 

Endotracheal intubation is used 

commonly to secure the airway, but it is 

not possible to perform it in patients with 

complex facial trauma, involving cervical 

spinal cord injury, skull base fracture, 

nasal anatomy distortion or even lack of 

anesthesiologist experience.  

In these cases, where it is not 

possible to use orotracheal intubation, 

remains as options: tracheostomy and 

submental derivation. 

 Tracheostomy is also indicated 

for patients with severe head trauma that 

require ventilatory support for a long 

period of time or in patients with 

polytrauma that will require several 

consecutive surgeries. Also, a 

tracheostomy is performed in case of large 

head and neck tumors resections and 

reconstructions, which require to protect 

the airway and the management of possible 

complications after surgery. Anyway, this 

alternative includes multiple risks such as 

tracheal stenosis, tracheoesophageal 

fistula, bleeding, wound infection, 

recurrent laryngeal nerve injury, and 

visible scar (4) 
   On the other hand, submental 

derivation which was described for the first 

time in 1986 by Hernández Altemir, ensure 

a permeable and safe airway and is an ideal 

alternative because it is a simple procedure 
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that has the same advantages of nasal or 

orotracheal intubation to perform 

intraoperative intermaxillary fixation.  It 

also allows the management of 

concomitant nasal or naso-orbito-

ethmoidal fractures (5). 

 Nevertheless, this procedure has 

some limitations and contraindications: 

when the patient refuses the treatment, 

hemorrhagic diathesis, laryngotracheal 

disruption, surgical site infection, gunshot 

wound of the maxillofacial area, the need 

for prolonged mechanic ventilation, tumor 

ablation in the maxillofacial region, or past 

history of keloid scarring.(6) Tacking  into 

account the limitations this procedure has, 

submental derivation is not used so often in 

daily practice by the practicians;  

depending on the characteristics of the 

surgery but also on the characteristics of 

the patient, more common is used 

orotracheal intubation, nasotracheal 

intubation or  tracheostomy. 

Trauma 

Head and Neck trauma is one of the 

most common cause for which the patient 

presents to Oral and Maxillofacial surgeon. 

Trauma is the result of many accidents 

such: car accidents, work accidents, 

accidental falls, injuries caused by violence 

and many others.   

Patients who are classified here, 

can have a difficult airway for a variety of 

reasons: fractures of the 

maxillomandibular complex, in which is 

difficult to administrate adequate tidal 

volumes during bag mask ventilation. The 

airway management of the patient with 

facial trauma is complex by modifying 

several anatomical structures. In the 

preoperative evaluation of the patient with 

craniofacial trauma, an important element 

is the presence or absence of lesions in the 

cervical spine. Their presence limits the 

movements that are needed for access to 

upper airways, such as head extension and 

represents one first element of difficulty. 

The presence of lesions in the soft 

tissues as post-traumatic edema, but also 

hematomas and sources of hemorrhage, 

increase the difficulty to approach the 

airways through a limited access. The 

impossibility to open the mouth is often 

found in the case of zygomatic bone 

fractures due to their mechanical effect on 

the mandible. The surgeon's collaboration 

with the anesthesiologist is essential, 

requiring an initial surgical stage, using 

local anesthesia and sedation techniques in 

order to reduce the fracture and obtain 

sufficient access for access to the airways. 

The naso-tracheal approach cannot be 

performed in the case of fractures of the 

naso-orbito-ethmoidal complex as well as 

sometimes in the case of skull base 

fractures; in those cases, orotracheal or 

surgical approach is performed. Depending 

on their location, mandibular fractures may 

increase the difficulty of tracheal 

intubation, by the presence of post-

traumatic edema but also by the loss of the 

anterior support of the tongue. 

It is absolutely necessary to 

remember the situations in which we had 

to treat late complications of craniofacial 

trauma such as mandibular constriction or 

temporo-mandibular ankylosis. The 

difficulty of the cases is given by the 

impossibility of the oro-tracheal approach, 

in those cases, in these cases opting for the 

nasotracheal approach or even 

tracheostomy. 
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Infections 

The most common infections are 

Odontogenic infections of the deep facial 

spaces which can lead to life-threatening 

airway compromises. The greatest concern 

in this case is Ludwig Angina which 

involves the submandibular, sublingual, 

and submental spaces bilaterally. In 

addition to the tracheal deviation that these 

patients can present with, trismus can 

cause real problems for lifeway 

management. (1) 

Tumors of the maxillofacial region  

 The particularities of general 

anesthesia in the case of head and neck 

tumors are given by the type of tumor, 

their location and stage. The most 

important problems are given by tumors of 

the posterior tongue, floor of the mouth, 

hard and soft palate tumors, by their 

presence in the space necessary for 

tracheal intubation. Another problem is the 

presence of postoperative edema and the 

impossibility of detubating the patient 

immediately and in most of the cases a 

tracheostomy is required. 

In this case, could be either a direct 

or indirect affecting on the airway. The 

tumor can be situated on larynx and can 

affect the airway, or if the tumoral mass 

has a significant size, can directly make 

difficult the exchange of oxygen, and lead 

to tracheal deviation. 

Following any procedures in the 

maxillofacial region, a patient is 

susceptible to develop many complications 

which should be managed.  Also, patients 

who undergo head and neck tumor surgery 

can also be treated with radiation therapy 

that may possibly lead to fibrotic scarring 

of the neck tissues, the  fibrosis tissue 

could result in a decreased range of motion 

or distortion of the upper airway tissue, all 

of which could prevent the airway from 

securing itself. 

Oral and Maxillofacial surgery 

involves the use of free flap in 

reconstruction for substance loss after 

neoplasia. This pathology includes all 

types of head and neck tumors and the 

interventions in most of the cases are 

performed by general anesthesia, 

sometimes with tracheostomy, with the 

advantage of avoiding mechanical 

ventilation, the patient being with 

spontaneous breathing.(1) In the surgical 

management of head and neck cancers, the 

standard criterion  is considered to be :  

free tissue transfer, which  facilitates 

optimal functional and aesthetic outcomes. 

Since its introduction, microvascular 

technique has undergone developments 

that have made free flap repairs safe and 

effective, with a success rate of 91% to 

99%. (10-12) 

In a review of 2017, in which was included 

630 patients undergoing head and neck 

free flap surgery, was proved that 

increased anesthesia duration may be an 

independent risk factor for postoperative 

complications, in particular surgical 

complications and the need for 

postoperative transfusion. 

 Detailed surgical planning, avoidance of 

excessive blood loss, and reduced 

anesthesia times, particularly to less than 

11 hours, should be the goal when 

performing microvascular free flap 

reconstruction of the head and neck. (9) 

Discussions: 
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In order to provide patient safety 

and comfort to the surgical team, the 

anesthetic technique is strongly influenced 

by the type of intervention performed, 

because the surgeon and the anesthetist 

have a common working front and share 

the same territory more than in any 

surgical branch. 

The patient's head being covered by 

surgical fields, there are difficulties in the 

clinical follow-up of anesthesia monitoring 

by measuring the movements of the 

eyeballs or eye reflexes. 

Oro - maxillofacial surgery takes place in a 

strongly reflexogenic area and which 

concentrates in a small space many 

formations that are part of different 

systems (respiratory, digestive, vascular, 

nervous). 

Surgical and / or anesthetic handling can 

trigger a series of serious accidents and 

incidents, therefore adequate monitoring of 

physiological parameters and ensuring a 

very good intraoperative vegetative 

protection are mandatory. 

Surgery in the cervical area involves a 

number of risks: triggering of sinocarotid 

depressive reflexes with the appearance of 

hypotension and sinus bradycardia that can 

progress to asystole, damage to the cervical 

vegetative nervous system, especially the 

right stellate ganglion, which causes  the 

trigger threshold to decrease ventricular 

fibrillation by prolonging the QT interval, 

the appearance of gas emboli, the 

appearance of pneumothorax and 

subcutaneous edema by damaging the 

apical pleura during radical dissection of 

the neck. 

The presence of lesions in the oro - 

maxillo - facial territory can produce 

changes in the anatomy of the region and 

local distortions that predispose to difficult 

tracheal intubation. 

In oro-maxillofacial surgery we often treat 

patients with difficult airway. The presence 

of dysphonia, dysphagia or dyspnea, 

personal history of previous difficult 

intubation of head and neck surgery or 

radiation therapy in the past, brig up the 

issue of a possible difficult intubation. 

In addition, difficult airway may occur 

intraoperatively or postoperatively. 

Induction of general anesthesia may 

present the risk of airway loss; for this 

reason the anesthesiologist considers a 

difficult intubation, the inability to intubate 

or the inability to ventilate, a situation 

much less common.  Due to the specific 

pathology, in oro - maxillofacial surgery 

the incidence of these situations is higher 

and the heavier the intubation, the more 

complications appear. 

In front of dificult airway, the 

anesthesiologist poses certain problems: 

whether the patient should stay awake or 

can be sedated and then whether or not to 

maintain spontaneous ventilation, whether 

or not it requires muscle relaxation and last 

but not least whether the airway patency 

will be maintained surgical or non-

surgical. 

There must be alternative solutions 

to classical intubation and the possibility of 

establishing emergency surgical airway, 

solutions that depend on the characteristics 

of the surgery but also on the 

characteristics of the patient. Oro-tracheal 

intubation is most commonly realised 
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when surgery is performed on the side of 

the head and neck or in upper jaw surgery. 

When the surgery is performed by oral 

approach, naso-tracheal intubation is 

practiced.  Tracheotomy is performed in 

the case of bone tumors or intraoral tumors 

in which it is necessary to reconstruct the 

substance loss with local flaps or free 

microvascular flaps or if other intubation 

methods cannot be practiced. This ensures 

airway security for several days. 

Submental intubation is performed 

in patients with pan-facial trauma, when 

intraoperatively fixation and intermaxillary 

immobilization may be required to perform 

reconstruction and nasal intubation may 

not be made or is contraindicated. Another 

method used to restore the 

maxillomandibular relationship is to fix the 

retromolar endotracheal tube. The insertion 

of the Fastrach laryngeal mask is rarely 

used during surgery, the main 

contraindication being the risk of its 

dislocation. Submental intubation and 

tracheostomy present the risk of infection 

and the costs of intensive care are higher, 

so whenever possible a less aggressive 

airway control strategy is preferred. Other 

ways of intubation are the use of a video 

laryngoscope or fiberscope, Bullard's 

laryngoscope or Esophageal-Tracheal 

Combit.  

In the case of naso-tracheal 

intubation, we describe 3 possibilities:  

first one, using direct laryngoscopy and 

Magill forceps; second possibility is the 

blind technique: while listening to the 

breathing sounds at the end of the 

intubation tube, advance with the tracheal 

tube during inspiration. The appearance of 

cough, loss of voice, agitation and the 

appearance of condensation inside the 

intubation tube are signs for the insertion 

of the tube into the trachea.  The third 

option is to use a bronchoscope. 

When a difficult intubation is appreciated, 

it is good that the first option of intubation 

to be the flexible fiberscope (tracheal fiber 

optic intubation) which should be available 

to any specialist. The decision is whether 

the patient will be intubated orally or 

nasally and whether the intubation will be 

performed on the awake patient, in 

spontaneous breathing or on the patient 

under general anesthesia. In patients with 

facial trauma, fibroscope intubation on the 

awake patient is sometimes impossible to 

perform because of the airway blood or is 

contraindicated. In the absence of the 

flexible fibroscope, when a difficult 

intubation is appreciated, or when there is 

a history of difficult intubation, "blind" 

vigilant intubation or tracheotomy will be 

performed. In order to be able to perform 

vigilant intubation ("blind or fibroscopic), 

good collaboration with the patient and 

good local intranasal and intraoral 

anesthesia are necessary.   

 

SECURING THE ENDOTRACHEAL 

TUBE AND THE ANESTHETIC 

CIRCUIT 

Intraoperatively, in oro-maxillo-

facial surgery, the patient 's head is 

covered by field and securing the 

endotracheal tube and the anesthetic circuit 

is of major importance, because the 

subsequent access of the anesthesiologist 

to the patient' s head is restricted. As a 

general rule, metal-reinforced endotracheal 

tube or preformed tubes are used because 

they have a minimum potential for 
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obstruction or compression by rotating the 

head or by the weight of the operating 

fields. There is no consensus on the best 

method of security, it depends on personal 

experience. The surgeon must inform the 

anesthesiologist about any change that 

occurs in the operating field or if he 

performs the surgery around carotid bulb.  

Induction of anesthesia is always 

performed with the anesthesiologist 

positioned on the patient's head. The 

presence of the surgeon during induction is 

mandatory. 

The advantage of the anesthesiologist 

working in OMF surgery is that he perfects 

himself in difficult intubations and benefits 

from the help of the surgeon, who is an 

expert in emergency tracheotomy. In 

patients with difficult intubation, the 

patient's neck should be prepared for 

tracheotomy before any intubation attempt 

begins. The induction is preferably done by 

inhalation, so that in case of ventilation 

difficulties the patient can be easily 

awakened. The surgeon dressed in sterile 

equipment must be prepared to perform 

emergency tracheotomy when the situation 

requires it.  

After a general anesthesia, the 

patient should be constantly monitored 

until complete awakening, and then in 

order to prevent postoperative 

complications. The patient will be 

detubated only when there is no major risk 

of airway obstruction due to bleeding, 

hematoma or edema. It is decided to 

detubate the patient after complete 

awakening, when the protective airway 

reflexes are present and not under deep 

anesthesia. 

Depending on the extent of the 

intervention, endotracheal tube removal is 

usually possible after 24 to 72 hours 

postoperatively. Using the Airway 

Exchange Catheter is a common practice in 

difficult intubation. The airway exchange 

catheter is passed through the tube into the 

trachea, after which the tube is removed 

leaving the guide in the trachea. The 

patient will tolerate the guide and will even 

be able to talk having this inside, so that 

any subsequent changes will allow the 

patient to be immediately reintubated and 

the airway secured. 

Management of the difficult airway 

presents an important challenge for the 

anesthesiologist. Practice algorithms and 

instructions may help in such situations.  

Anyway, the anesthesiologist‟s judgment 

and vigilance remain the primary means to 

safe airway management. (2) 
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