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REGIONAL AND TOPICAL ANESTHESIA FOR AWAKE ENDOTRACHEAL INTUBATION 
(Abstract): Direct laryngoscopy with the insertion of a tracheal probe through the vocal cords is 
a routine procedure for general anesthesia. However, there may be certain anatomical conditions, 
pathologies of airways, polytraumas, morbid obesity, where viewing the glottis by direct laryngo-
scopy may be difficult or impossible, a case in which the anesthesiologist recognizes it and defines 
it as a difficult airway. The recommendation for awake intubation addresses to the cases of difficult 
airways to which anesthesia and/or muscle relaxation may lead to the case of “cannot ventilate, 
cannot intubate”. The method described is safe and efficient and can be advised for the cases in 
which there are serious doubts regarding the possibility of maintaining the airways open during 
the inducing of anesthesia or for the cases in which the intubation failed during prior anesthesia. 
The intubation of an awake patient is rarely associated with severe desaturation episodes and is 
usually well tolerated by motivated patients. Consequently, the neuroanatomy of the upper airways 
is presented in this article with the description of several techniques that can be used for the an-
esthesia of the airways for intubation. These techniques include local anesthesia by direct application 
on the respiratory mucosa as well as the description of some types of nerve blocks. Key words: 
LOCAL ANESTHESIA, AWAKE INTUBATION, DIFFICULT GENERAL ANESTHESIA 

The incidence reported in statistics for dif-
ficult intubation is 1 in 65 cases, as it is one of 
the important causes of intra-anesthetic morbid-
ity and mortality (1). The anesthesiology prac-
tice, management guidelines define a difficult 
airway as a clinical situation in which a trained 
anesthesiologist experiences difficulty with face 
mask ventilation of the upper airway, difficulty 
with tracheal intubation, or both (2).

Intubation of a conscious patient who breathes 
spontaneously is the preferred technique for the 
elective management of a potentially difficult 
airway (3,4). A careful and detailed planning 

accompanied by an adequate cooperation of the 
patient and a certain experience of the anesthe-
siologist are the premises of a highly successful 
tracheal intubation technique (5). 

Intubation conditions must be estimated since 
the pre-anesthetic visit as various anamnestic, 
clinical and radiological elements may contrib-
ute to suspect a difficult intubation (2). 

We may consider from the patient’s history 
(6,7): 
•	 A	history	of	difficult	tracheal	intubations	at	

some other surgical interventions; 
•	 Arthrosis	history,	rheumatism	disease	(rheu-
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matoid polyarthritis, ankylosing spondylar-
thritis), cervical radiotherapy;

•	 Burns	 at	 face,	 neck	 level,	 by	 inhalation,	
scleroderma;

•	 Endolaryngeal	traumas	or	infections;
•	 Foreign	bodies;
•	 Disorders	of	the	temporomandibular	joint;
•	 Surgery,	 neoplasm	 or	 infection	 related	 to	

ENT or cervical spine;
•	 Endocrine	 pathologies:	 diabetes	 mellitus,	

gout, acromegaly, obesity;
•	 Pregnancy;
•	 Maxillofacial,	rachidial	traumas;
•	 Dysphagia,	 dyspnea,	 dysphonia,	 sleep	 ob-

structive apnea syndrome;
•	 Congenital	malformations	 (Down,	 Pierre	

Robin, Turner, Klippel-Feil, Prader Willi, 
Treacher Collins, Goldenhar);

•	 Polytraumas,	larynx	fracture,	mandibular	or	
maxillary fracture;

•	 Tumors	(cystic	hygroma,	hemangioma,	he-
matoma);

•	 Anatomical	alternatives	(micrognathism,	ma
 croglossia, prognathism, arched palate) 
A detailed clinical examination of the head 

and neck during the pre-anesthetic consultation 
has the role to identify the anatomical features 
known to be associated with a difficult intuba-
tion by carrying out some tests with the purpose 
to assess neck mobility (of the atlanto-occipital 
joint	and	atlantoaxial	joint)	and	mandible	mo-
bility	(temporomandibular	joint)	(8).

The evaluation of the mouth opening (opti-
mally 3 fingers width) with a distance < 6.5 
cm hints to a possible difficult intubation (9). 
This is also when the anesthesiologist assesses 
the dental condition (cracked or absent teeth, 
mobile or fixed dental prostheses) and fills in 
the Mallampati evaluation on the sheet.

At the end of the clinical examination, the 
presence of at least 2 prediction elements for a 
possible difficult intubation (limited extension 
of the neck < 35°, distance between the man-
dible tip and the hyoid bone < 7 cm, from 
mentum to the thyroid cartilage < 6 cm, ster-
nomental distance < 12.5 cm) together with 
the prediction elements for a difficult ventila-
tion on facial mask (age over 55 years, BMI 
over 26 kg/m2, presence of chin, edentation, 
limitation of the mandibular protrusion, patho-
logical pulmonary auscultation) warns the phy-
sician anesthesiologist about a case of “cannot 
ventilate, cannot intubate” (10).

The diagnostic utility of the thyromental 
distance is increased when combined with Mal-
lampati score (11).

AnAToMY of ThE UPPER AiRwAYS 
A very important role in carrying out the 

correct locoregional anesthetic techniques is to 
know the anatomy of the oro-maxillo-facial 
area. The upper airways have 2 portions (nasal 
and oral cavity), pharynx (made up of naso-
oropharynx and the hypopharynx), larynx and 
trachea. The sensitive innervation of this area 
is provided by the trigeminal, glossopharyn-
geal and vagus nerves (12).

The nasal cavity is entirely innervated by the 
fibers coming from the branches of the trigem-
inal nerve. The anterior ethmoidal nerve (a 
branch of the ophthalmic nerve) enters the na-
sal cavity via the anterior ethmoidal foramen 
providing innervation to the anterior portion of 
the cavity and the nasal septum. The remaining 
nasal portion is supplied by the branches of the 
maxillary nerve as the most important are the 
posterosuperior, posteroinferior and nasopala-
tine lateral branches.

The motor and sensitive innervation of the 
pharynx is made by the vagus nerve (X) and 
the glossopharyngeal nerve (IX) from which 
branches	are	leaving	that	are	subject	to	anasto-
mosis and form the pharyngeal nerve plexus 
located in the fascia of the pharyngeal wall. The 
exception is the anterior part of the pharynx 
with the sensitive innervation offered by a branch 
of the maxillary nerve. The entire musculature 
of the pharynx is innervated by the vagus nerve, 
mainly via the pharyngeal nerve plexus except 
the stylopharyngeus muscle whose innervation 
comes directly from a branch of the glosso-
pharyngeal nerve. 

The innervation of the larynx is given by the 
vagus nerve (the 10th cranial nerve) via the up-
per laryngeal nerves (with the origin in the 
inferior ganglion of the vagus) (13,14).

The upper branch includes sensitive fibers 
but also some motor fiber that reach the aryt-
enoid muscles. The lower branch is divided in 
two other branches, upper and lower, as the 
upper one provides the sensitive innervation of 
the hypopharynx’s mucosa, both faces of the 
epiglottis, vallecula, aryepiglottic folds and la-
ryngeal vestibule. The lower branch innervates 
the aryepiglottic folds and the posterior com-
missure. The sensitive innervation of the vocal 
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cords and of the space between the cords and 
the trachea is provided by the recurrent laryn-
geal nerve. 

TEchniQUES of ToPicAl 
AnESThESiA
Blocking of nerve transmission can be made 

by local application of spray, direct tamponade 
of the mucosa with compresses soaked in local 
anesthetic	agent	or	by	injecting	anesthetic	agent	
near the nerve. 

The topical anesthesia of the mucosa of the 
airways is generally made by spraying / nebu-
lization of local anesthetic solutions or by their 
direct application on the mucosa (15). 

The topical local anesthetic agents are mar-
keted as: spray, gel, bullets or diskettes impreg-
nated with local anesthetic solutions, ointments, 
gels or sprays. The administration technique 
depends on the availability and form (16). The-
oretically, any local anesthetic substance can be 
used, however, the most commonly used sub-
stances are lidocaine (xiline), cocaine, benzo-
caine. Lidocaine is by far the most versatile local 
anesthetic used by anesthesiologists (15). It can 
be administered IV, topically and by inhalation 
(aerosol / nebulizing form). Lidocaine has an 
intermediate duration of efficacy. The maxi-
mum recommended safe dosage is usually 5 
mg / kg (7 mg / kg with epinephrine) (17). 

Local anesthetic solutions may include ad-
juvant	agents	which	alter	certain	 factors	 such	
as: pH, tonicity and baricity in order to im-
prove the generated sensitive blockage (18). 

REgionAl AnESThETic 
TEchniQUES – MAXillofAciAl 
blockS 
Regional anesthesia at the level of the upper 

airways is provided by 3 blocks: glossopharyn-
geal (for the portion of the oropharynx), upper 
laryngeal (for the supraglottic laryngeal por-
tion) and translaryngeal (subglottic laryngeal 
portion and trachea) (19).

gloSSoPhARYngEAl nERVE 
block 
The area of the glossopharyngeal sensorial 

innervation is the following: the posterior third 
of the tongue, vallecula, anterior surface of the 
epiglottis, the wall of the pharynx and the ton-
sils. A topical anesthesia administered on the 
perioral mucosa is insufficient and it must be 

supplemented	by	the	perineural	injection	of	an-
esthetic substance. The abolition of the phar-
yngeal reflex allows a direct laryngoscopy and 
passing the nasotracheal probe through the pos-
terior pharynx. 

There are 2 approaches described for this 
block: intraoral and extraoral (peristyloid) 
(20). For the intraoral approach, it is necessary 
to open the mouth enough for the viewing and 
easy access to the basis of the posterior tonsil 
pillars (palatopharyngeal arch). After applying 
an adequate topical anesthesia (spray with lido-
caine), the tongue is retracted medially with a 
blade of the laryngoscope or with a tongue 
depressor, allowing access to the posterior ton-
sil pillar. With the help of a needle of 22 or 
25	G,	25	ml	of	lidocaine	2%	is	injected	below	
the mucosa after the negative aspiration test 
was carried out. The maneuver is repeated for 
the contralateral region. The peristyloid ap-
proach involves the infiltration of local anes-
thetic in the middle of the distance between the 
mastoid process and the mandible angle, in the 
upper part of the styloid process. 

UPPER lARYnX nERVE block 
The positioning of the patient is made in 

dorsal decubitus with the neck in extension. 
The thyroid membrane is identified (a soft de-
pression between the thyroid and hyoid bone) 
and the hyoid is moved laterally towards the 
part on which the blockage is made. A needle 
of 25G is inserted at the level of the large 
branch of the hyoid, in the lower part, and the 
needle is advanced for 2-3 mm. After the nee-
dle passes the membrane, a slight loss of resist-
ance is felt, and 2-3 ml of lidocaine 1-2% with 
epinephrine	is	injected.	(20)

REcURREnT lARYnX nERVE 
block 
The most important landmark is given by 

the cricothyroid membrane (located between 
the upper thyroid cartilage and the lower cricoid 
cartilage) (21). A peripheral venous catheter of 
20G is inserted with the bevel oriented upwards 
in the upper part of the cricoid cartilage on the 
midline, and then air is aspirated in order to 
confirm the position. The needle is taken out 
as the venous catheter stays in place. 3-5 ml of 
lidocaine	 24%	 is	 injected	 at	 the	 end	 of	 the	
inspiration. This maneuver generates a strong 
cough reflex. 
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The contraindications of making nerve blocks 
are given by the refusal of the patient, coagula-
tion disorders or chronic anticoagulation at home, 
anatomical modifications which may have a 
tumor cause, arterial-venous malformations or 
reconstructive surgical interventions at face or 
neck level (20). We have to consider the fact 
that, although these blocks facilitate the intuba-
tion of the conscious patient, they increase the 
risk of aspiration by the depression of the cough 
and deglutition reflex. 

PATiEnT PREPARATion
The intubation of a conscious patient can be 

an unpleasant experience for him/her. Com-
munication with the patient and preparation for 
this maneuver is very important, especially that 
a successful intubation depends on the direct 
cooperation with the patient. A very important 
aspect is the psychological preparation and in-
forming the patient about the necessity and the 
technique adopted (22). It is advised to admin-
ister before the surgery anti-secretory medica-
tion (atropine, glycopyrrolate). The administra-
tion of analgo-sedation drugs leads to the 
increase of comfort and tolerance of the patient 
and it is advised to avoid medication with ap-
nea-inducing effect until securing the airways 
(23). The ideal conditions for sedation are: 
anxiolysis, amnesia, analgesia, suppression of 
cough and deglutition reflexes, minimal res-
piratory effects, quick reversibility (7). 

The following drug classes can be used for 
the sedation of patients: class of benzodiaz-
epines with diazepam, lorazepam and mida-
zolam, the latter being the most frequent used 
drug of this class due to its short duration of 
action, rapid onset and that it induces antero-
grade amnesia. However, midazolam generates 
dose dependent respiratory depression (24). 
Opioids such as fentanyl, remifentanyl, mor-
phine are very efficient for pain control and for 
the suppression of the cough reflex, however, 
they have notorious effects on the suppression 
of respiration as they should be used very care-
fully and beforehand a titrated administration 
(25). The association of benzodiazepines with 
opioids will have a synergic effect on the res-
piratory depression with phenomena of apnea 
and decrease of oxygen saturation in blood. 
N-methyl-D-aspartate (NMDA) antagonists in-
clude ketamine which is the main drug with the 
advantage of sedation, and it is very good for 

pain control, however, without triggering res-
piratory depression. Worth mentioning is the 
fact that this drug may trigger high blood pres-
sure and tachycardia (26).

Tracheal intubation of a conscious patient 
may be carried out by using a variety of de-
vices such as laryngoscope, video-laryngoscope, 
flexible fiberscope. The adequate locoregional 
anesthesia of the airways together with the seda-
tion of the patient may lead to a successful 
technique. The most frequent used method is 
the one with a flexible fiberscope as it is con-
sidered to be the golden standard for endotra-
cheal intubation in patients with predicted dif-
ficult airways.

There are several practical steps to be ob-
served for the intubation with optical fiber via 
the nose in awake patients. The best and most 
obvious nostril is selected by inspecting the 
nasal cavity for possible septum deviation. The 
patient is asked to breathe independently on 
each nostril as the opposed one is obstructed. 
The selected nostril is prepared by instillation 
with a vasoconstrictor agent as spray or drops 
at the level of the nasal mucosa (26).  

conclUSionS
The anesthesiologist confronted with a case 

of intubation of an awake patient has a variety 
of options. It should choose either the oral or 
nasal method, should choose the device, direct 
laryngoscopy or fiberoptic fibroscopy, sedative 
medication, locoregional anesthesia methods of 
the airways. In most cases, the topical anesthe-
sia of the nose and/or oral mucosa combined 
with the regional anesthesia of the laryngeal-
tracheal structures is the most efficient and 
frequent approach. 

However, each case is different, and the 
physician must weigh the risks and benefits of 
all the maneuvers in order to improve as much 
as possible the medical decision. It is abso-
lutely necessary to learn and master the correct 
techniques for the identification and manage-
ment of issues that may occur during the en-
dotracheal intubation of an awake patient. The 
strategy of approach in such cases must be 
perfected and known by all who are involved 
in this medical act. The intubation must be 
carried out by titration of medication, providing 
comfort and optimal conditions but with an 
emphasis on maintaining the ventilation and 
cardiovascular functions. 
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