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The topic of indirect tracheal intubation can be discussed under following headings 



1.	Blind nasal intubation 

2.	Blind oral intubation 

3.	Augustine guide 

4.	Digital intubation 

5.	Lighted intubating stylets 

6.	Retrograde intubation 

7.	Cricothyrotomy/ Tracheostomy. 

 

 

1.	BLIND NASAL INTUBATION



Nasotracheal intubation is performed routinely in the operating room and emergency department and now sometimes even in the pre hospital settings. Franz Kuhn was the first to report a successful intubation. However it was not until World War I that orotracheal and nasotracheal intubation were developed. Magill popularized the approach in 1930s.



		Indications: 

			a.	Dyspneic patients who would worsen or who cannot cooperate with supine positions (e.g. COPD, asthma, pulmonary edema) 

			b.	Oral cavity not sufficiently accessible to permit orotracheal intubation

					-	Wired jaws 

					-	Anatomic problems  e.g. small mouth, temporomandibular joint ankylosis 

					-	Trismus 

					-	Active seizing 

					-	Obstructing lesions of oropharynx e.g. tumors, Ludwigs angina, Lingual swelling, hematoma, dental abscesses

			c.	Inability to attain  proper sniffing position 

					-	Suspected/ proven unstable cervical spine injury 

					-	Decerebrate rigidity 

					-	Tetanus 

					-	Severe degenerative joint  disease or rheumatoid arthritis of cervical spine 

					-	Comatose patients e.g. sedative overdoses, cardiovascular accidents, head trauma 

			d.	When paralyzing agents are contraindicated e.g. renal failure, burns. 



		Contraindications: 

			a.	Apnea 

			b.	Severe nasal or maxillofacial fractures. 

			c.	Coagulopathy

			d.	Nasal or nasopharyngeal obstruction from deviated septum, polyps, cysts, abscesses, edema, angioedema, coryza, allergic rhinitis, inflamed  adenoids, foreign bodies, hematoma 	 

			e.	Closed head injury. 



		Advantages: 

			a.	The tube is more easily secured, hence less easily displaced 

			b.	More comfort in the awake intubation situation and upon patient  awakening 

			c.	Easier insertion in a patient with impaired neck or jaw motion 

d.	No danger of patient biting the tube  

			e.	Maxillofacial  surgery. 

f.		Favored in patients in whom laryngoscopy is difficult or contraindicated 

g.	Used in patients in whom neuromuscular blockade is hazardous. 

.					   

		Preparation:  If the patient is conscious, he or she should receive step by step instructions before and during the procedure. If time permits the physician should check nose, oral cavity, the temporomandibular joint, and the neck prior to the procedure. Proper positioning of the patient is necessary. Blind nasotracheal intubation is performed either in sitting position or supine. The axes of the mouth, pharynx and the larynx should be aligned by placing the patient in SNIFFING POSITION, and by placing a folded towel under patients occiput. However, if the cervical spine injury is suspected, the head and neck should be maintained in neutral position. The anesthesia can be given  pharyngeal, nasal and translaryngeal. Translaryngeal anesthesia is not generally utilized in emergency medicine since it is time consuming, unnecessary and it has complications. 



Procedure: The conditions  of emergent situation may permit only cursory anatomic and psychological preparation of the patient. Also, there may not be enough time to allow an anesthetic agent to take effect. The patient should be hyperventilated using a bag valve-mask with 100% oxygen. If desired a nasopharyngeal airway of the same size as the diameter of the tube to be used is selected and the nasal cavity dilated and lubricated. If time permits the tube should be warmed which makes it soft and as a result is less traumatic and can be easily manipulated. 

 

The beveled edge of the tube is placed against the nasal septum of the nostril chosen for procedure. This placement prevents abrasions and bleeding. The tube is directed so that it enters perpendicular to the facial plane with the curvature of the tube facing anteriorly. A continuous forward pressure is maintained simultaneously  with gentle rotation while the tube is inserted through the nasal  passage and into the pharynx. NEVER FORCE THE TUBE.  Use a smaller tube or other nostril if obstruction is encountered. Upon forwarding the tube further  one can note air movement passing through the tube by placing an ear  near the end of the tube. As the physician  appreciates full air flow, an assistant applies gentle cricoid pressure. This aligns the axis of the advancing tube with  the larynx and at the same time occludes the esophagus, preventing regurgitation (Sellick maneuver). The tube is then advanced quickly beyond the vocal cords, preferably during inspiration. In children below 7 years of age use an uncuffed tube.



		Complications: 

			a.	Nasal bleeding 

b.	Retro pharyngeal perforation 

c.	Laryngospasm 

d.	Laryngeal injury 

e.	Turbinate or nasal necrosis 

			f.		Sinusitis 

g.	Sore throat. 



2.	BLIND ORAL INTUBATION 



When there is minimal visualization of  laryngeal structures  during  direct laryngoscopy, a blind or a semiblind technique for the intubation of the trachea is attempted. A Macintosh  blade is used for pulling up the tongue and thereby maintaining  and opening an airway. An ETT with a stylet is then guided in the presumed direction of the larynx where the tube is then slid off the stylet HOPEFULLY  into the trachea. Spontaneous breathing is  helpful and may guide the tube into the glottis.  Along tube exchanger  has also been used. In Britain  the use of a gum elastic bougie  has been very popular. In order to change the direction of the tip, stylets with tip moving devices have been devised. A  Magills forceps  may also be used to guide the ETT tube blindly into the trachea. 



Caution: Multiple attempts to intubate the trachea  blindly may give rise to significant upper airway edema.

 

3.	AUGUSTINE GUIDE

 

Variations in airway anatomy make laryngoscopy difficult. An anterior larynx, limited mouth opening, a short thick neck, a receding mandible and copious soft tissue may block the view on a direct laryngoscopy. This tool is also helpful in cervical spine injuries  when extension of head and neck is contraindicated. Sometimes when blood, vomitus or secretions come into the way Augustine guide can be used since visualization of glottis is not necessary. The Augustine guide resembles a foreshortened Macintosh blade which lifts the epiglottis and places the endotracheal tube from across the glottis.  Its curved blade follows around the tongue. The  stylet probes for the opening between the vocal cords. The stylets hollow shaft, distal aspiration holes and the proximal syringe function as an esophageal detector system. The Augustine guide allows blind intubation in a neutral position. It has a  lock and key design and fits any standard endotracheal tube size 7.0--8.0. 



Procedure: Insert the bite block on the right to ensure that the mouth remains open. The tip of the tongue is grasped with gauze and fully drawn out of the mouth. Introduce the GuideÕs positioning blade over the retracted tongue at midline. Advance the positioning blade, keeping the contact with the tongue until the GuideÕs tip is seated in the vallecula. Palpate the hyoid bone to confirm placement. Advance the stylet into the trachea. Aspirate 30 ccs of air into the syringe, release the plunger and observe. A stationary plunger indicates tracheal stylet placement. A recoiling plunger indicates esophageal stylet placement. Advance the tracheal tube over the stylet into the trachea. Remove the stylet, the Guide, and the bite block. Verify tracheal placement by various methods. 

 

3.	DIGITAL INTUBATION



Intubation of trachea was recommended as far back as the 18th century. Regarding this technique more recent reports in the literature have usually been confined to describing the technique as a last ditch effort to secure an airway following the failure of conventional methods. This technique is a form of blind oral intubation. 



		Indications: 

			a.	If other methods of intubation have failed. 

			b.	In patients with anatomic disruption that renders visual identification of airway landmarks difficult. 

			c.	When secretions, vomitus or blood cannot be removed with available techniques, so that the vision is obscured. 

			d.	In cramped surroundings of field settings, or in air and land transport vehicles in which space is often limited.  

e.	When equipment as laryngoscope has either failed or is missing. 

f.		In trauma in whom movement of neck should be limited, or in whom movement of neck should be limited, or in whom immobilizing devices limit vision. 

 

		Contraindications and cautions:  Essential to this technique is a relaxed or flaccid patient whose mouth can be opened widely without fear of loss of the clinicians fingers. This can be seen in deep coma, cardiac arrest or neuromuscular paralysis. Very small patients, or patients with small or deformed mouths are not candidates for this. 

 

		Technique:  Always wear a glove. A bite block should be placed between the molars on one side to prevent injury to the clinicians fingers. Keep the neck in neutral position and open the mouth wide by pulling and pressing forward on the tongue and lifting the tongue and jaw forwards. This ensures that the epiglottis is lifted up and away from the glottis. The success depends on the ability of the clinician to guide the tip of the tube through the glottic opening using the index and middle fingers of the non-dominant hand. First the ETT should be held in an open J configuration by a stylet. Second, the clinicianÕs fingers must remain in contact with the tip or side hole of the tube and the epiglottis throughout the procedure. 



The clinician stands or kneels down facing the patient and inserts the middle and index fingers of the non dominant hand along the patients tongue, drawing the tongue forward as the fingers walk down  the tongue to palpate the epiglottis with the middle finger in the midline at the base of the tongue. When the epiglottis is palpated the lubricated tube and the stylet is inserted at the labial angle and is slipped along the tongue  beneath the overriding index finger, with the tip sliding along the  side of the middle finger which remains in contact with epiglottis. The index finger remains above the tube, keeping the tube tip in contact with the middle finger and directing it towards the epiglottis. The tube is slipped distally and held against the epiglottis by the index finger; the middle finger is then lifted to press the tube against the epiglottis and held while anterior pressure is being applied against the epiglottis as the tube is slipped  distally towards the glottic opening. The stylet is then withdrawn and the tube pushed forwards into the trachea. 



4.	LIGHTED STYLETS 



In 1957 Sir Robert Macintosh described the use of  a malleable introducer that contained a distal light bulb connected by a wire to a proximal light source. The  enthusiasm for this technique rose fairly after the introduction of transparent endotracheal tubes. The accuracy of this method  has been 96% in cadavers taking an average time of 5 seconds.

 

Indications:

a.	As an aid to direct, routine laryngoscopic intubation 

			b.	For indirect visual or light guided or tracheal intubation 

c.	For  indirect visual or light guided naso tracheal intubation

d		For verification of intratracheal placement of endotracheal tubes

e.	For accurate and consistent positioning of the tip of an endotracheal tubes. 

 

Procedure:  The intubationist stands on the right side (for right hand dominant) facing the patient. After placing the tube on the stylet  the submental distance between the patients mandible and hyoid is determined and a bend is placed on the distal end of stylet just proximal to the tube cuff that corresponds to the measured  submental mandibular-hyoid distance. Make sure that the stylet can be easily  removed from the ETT as there have been reported cases of  loss of stylet bulbs on  pulling the  stylet out. An  antisialogue is recommended. The clinician holds the patients tongue with a gauze in his left hand and pulls it out and anteriorly. He then slides the styleted ETT around the base of patients tongue and watches for the glow of light. This is best appreciated if the lights of the room are lowered down. Alternately the whole jaw can be lifted by the left  hand  by placing the thumb  inside the mouth and the fingers  on outside and hence pulling the base of the tongue and the jaw anteriorly. Then the styleted ETT is passed around the base of the tongue  and  look for the jack-o-lantern effect. The  angle of the bend is crucial  being slightly greater than 90 degrees if the head is kept in neutral position. Intubation appears easier if the head is maximally extended and the neck flexed by elevating  the occiput on a pillow i.e SNIFFING POSITION. A nasotracheal light wand has also been designed. It differs from the  oral light wand in that the stylet is  a soft flexible wire connecting the battery and the light source. The light wands are nondisposible. The lighted stylets can also be used to confirm the position of ETT in the trachea. However this device is not helpful in severe anterior neck, scarring, cervical adipose tissue, and copious bleeding. 

 

5.	RETROGRADE INTUBATION



Retrograde intubation involves passage  of a wire or a plastic stylet through the cricothyroid membrane which is then coughed out of the larynx and into the oropharynx by the patient. This may be done in a conscious or anesthetized patient. In awake patients it should be preceded by transtracheal topicalized. In adults it can be done with a long arm CVP catheter or an epidural catheter.  In children use a 20G  needle and feed a 0.021 inch guide wire through it. A J wire can also be used in an adult. The vertical distance  between the vocal cords  and the upper border of cricoid cartilage  in males is 1.15-1.85 cms. while as in  females it is 1.05-1.55 cms. The point is that only a small length of  ETT will be in the trachea using retrograde technique. Cricotracheal ligament can be pierced  in order to increase the length of the ETT in the trachea. The advantage of this approach is decreased incidence of subglottic stenosis and vocal cord damage. However the incidence of bleeding is high as it is a vascular area. Dr. Bourke modified this technique by threading the tube through the MurphyÕs eye which added an extra one centimeter to the length. 



The various techniques for retrograde intubation are as follows: 

		

			a.	Classical 

			b.	Guide wire 

			c.	Fiber optic 

			d.	Silk 

 

		Indications: Patients requiring endotracheal intubation in whom conventional techniques are unsuccessful or inappropriate owing to inability to visualize the vocal cords. Stable, cooperative patients and comatose patients with free access to the posterior nasopharynx and spontaneous respiratory efforts are the most suitable candidates. RTI has proved to be effective in patients with abnormal anatomic or pathologic conditions of upper airway, including congenital orofacial lesions, tumors, and infections, including epiglottitis. This technique has also been successfully used in conditions limiting visualization of the glottis, such as cervical spondylosis or trauma and severe kyphosis. Generally, in those clinical predicaments in which cricothyrotomy or transtracheal ventilation is considered, RTI may be a reasonable alternative. 

 		Contraindications: RTI is not suitable for patients requiring immediate intubation and ventilation since the procedure can be expected to take up to 5 minutes for completion. Other situations in which RTI may be inadvisable include an uncooperative patient, coagulation abnormalities, involvement of  puncture site with tumor or overlying infection, inability to open mouth for catheter retrieval, and the presence of an enlarged thyroid gland. 



7.	CRICOTHYROTOMY/ TRACHEOSTOMY



		Cricothyrotomy  has also been known in the past as Laryngotomy and high tracheotomy. The earliest reports appear in the writing of a  7th century surgeon Paulus Aegineta. Interest in tracheotomy  reappeared in the diphtheria epidemic in 1833.  

		

		Advantages of cricothyrotomy

			a.	Faster then tracheotomy 

			b.	Easier to perform for the infrequent operator 

			c.	Safer, fewer surgical errors 

			d.	Less encroachment on mediastinum 

			e.	Does not require extension of neck. 

 

		Indications for cricothyrotomy

			a.	Severe facial trauma 

			b.	Oropharyngeal obstruction

				-	Edema 

				-	Infection (Ludwigs angina, epiglottitis) 

				-	Caustic ingestion 

				-	Anaphylaxis 

				-	Inhalation injuries 

				-	Thermal injuries 

				-	Angioneurotic edema 

				-	Foreign body 

				-	Mass lesion 

				-	Cancer 



			c.	Oral/ nasal intubation impossible 

			d.	Oral/ nasal failed intubation with cannot mask situation

			e.	Penetrating injuries with hemorrhage in cervical zones 1&2



		Contraindications

			a.	Age less than 10 years 

			b.	Laryngeal crush 

			c.	Laryngeal tumor/stricture 

			d.	Subglottic stenosis 

			e.	Expanding upper zone 2&3 hematoma 

			f.		Coagulopathy 

			g.	Lack of training

 

		Procedure 

			a.	The patient is oxygenated with 100% oxygen until the materials are assembled. 

			b.	If there is no contraindication to neck extension, pace a rolled towel under the shoulders. If  the status of cervical spine is in question maintain the cervical spine in neutral position 

			c.	If time permits, prep and drape and raise a weal with 2% xylocaine. 

			d.	Identify the V notch of the  superior of the thyroid cartilage. Stabilize the larynx with the  non operating hand. Make a vertical incision from the superior  border of the thyroid cartilage caudad to the supra sternal notch. 

			e.	Carry the incision  down through the strap muscles and the cervical fascia to the larynx. 

			f.		Insert the tracheostomy hook into the cricothyroid space  and retract the inferior portion of the thyroid cartilage. 

			g.	Make a TRANSVERSE incision the width of cricothyroid space. 

			h.	Insert the Trousseau dilator and spread  vertically. 

I.		Remove the hook and insert a no 4 Shiley tracheostomy tube. 

j.		Remove the stylet, insert the inner cannula, and insert the balloon. 

 

		Complications 

 						Acute					Chronic 

			Incorrect tube placement			Infection 

			Long execution time >3mins		Hemorrhage 

			Hemorrhage					Plugging with secretions 

			False passage				Persistent stoma 

			Subcutaneous emphysema 		Dysphonia, hoarseness 

			Plugging with secretions			Subglottic stenosis 

			Pneumomediastinum			Laryngeal stenosis 

			Self extubation				Vocal cord paralysis 

			Aspiration					Tracheomalacia 

			Asphyxia					Aerophagia 

			Thyroid gland damage			Aspiration 

			Cartilage damage 

			Recurrent laryngeal nerve damage 

			Cardiac arrest 



		Indications for Tracheostomy: 

			a.	Patients in whom cricothyrotomy is contraindicated 

			b.	Transected trachea 

			c.	Conversion of CRICOTHYROTOMY 

d.	Need for long term surgical airway management. 

			e.	Pediatric patients 

			f.		Laryngeal fracture 

			g.	Laryngeal foreign body or tumor 

			h.	Subglottic stenosis. 

I.		Expanding high zone II or III hematoma. 

 

		Contraindications: 

a.	zone I or II hematoma 

b.	Cricothyrotomy possible

			c.	Coagulopathy

 

		Procedure: 

			a.	The patient is oxygenated with 100% oxygen while the materials are being assembled. 

			b.	If there is no contraindication to extension of neck, place a towel under the shoulders. 

c.	If time permit prep and drape the patient and raise a weal with xylocaine. 

d.	Once larynx is identified, stabilize it with the nonoperating hand.�Make an incision from the inferior border of the thyroid cartilage down to the suprasternal notch. 

e.	Carry the incision down through the cervical fascia to the trachea. 

f.		Insert the tracheostomy hook into the third tracheal cartilage. 

g.	Remove the anterior part of the third cartilage. 

h.	Insert the trousseau dilator and spread vertically. 

			I.		Insert an appropriate sized Shiley tracheostomy tube. 

j.		Remove the stylet, Insert the inner cannula, and inflate the balloon. 

 

		Complications: 

						Acute					Chronic

			Hemorrhage					Infection 

			Pneumothorax				Plugging with secretions 

			Subcutaneous emphysema		Hemorrhage 

			Pneumomediastinum			Tracheal stenosis 

			Aspiration					Tracheoesophageal fistula 

			False passage				Innominate artery erosion 

			Cardiac arrest				Aspiration 

			Plugging with secretions			Aerophagia 

			Air emboli					Persistent stoma 

			Thyroid gland damage			Vocal cord paralysis 

			Esophagus damage			Tracheomalacia 

			Self extubation				Mediatinitis 



		Post operative care: 



						Complications				Care and prevention 

		Tube occlusion				Humidification 

											Frequent suctioning/ pulmonary toilet 

     										Correct head positioning 

 

		Premature decannulation			Spare tracheostomy tube at bedside 

											Stay sutures in place 

 

		Infection					Aseptic technique 

 

		Tracheal stenosis				Cuff pressure monitoring 

											Proper tube size 

											Correct head positioning 
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