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Trachea 

ANATOMY 

Structure 
The cricotracheal junction marks the border of the upper and lower respiratory 

tracts. The trachea extends from the cricoid cartilage of the larynx to the base of 

the heart, At this point, the trachea bifurcates into the principal (mainstem) 

bronchi, one to each hemithorax. 

 These then split into lobar bronchi, one of which supplies each anatomic lung lobe 

Segmental bronchi branch from these and further divide into subsegmental bronchi 

and eventually bronchioles. 

 It has been estimated that dogs have between 17,000 and 36,000 terminal 

bronchioles. 

 The trachea consists of incomplete hyaline cartilage rings, which are connected 

dorsally by the trachealis muscle. The cartilage arches serve to exert outward 

pressure against the trachealis muscle, thereby maintaining the tracheal lumen. 

Approximately 35 rings are present, and a range of up to 46 has been reported. 

Between the rings of the trachea are bands of fbroelastic tissue known as the 

annular ligaments, which are continuous with the perichondrium.  

 

These supporting soft tissue structures allow remarkable shape and length 

accommodation of the more rigid tracheal rings.  

The tracheal wall in cross-section consists of an inner mucosa and submucosa 
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followed by a fbrocartilaginous ring and outer adventitia in the cervical trachea or 

serosa in the intrathoracic trachea.  

Each tracheal ring is thickest ventrally and tapers toward the tip.  

Blood Supply 

The trachea receives a segmental blood supply from the cranial and caudal thyroid 

arteries. Vascular structures can be seen coursing through the soft tissue pedicles to 

each side of the trachea, and arteriolar branches are grossly visible between the 

tracheal rings. These branches travel toward the midline, where they extensively 

anastomose. 

 

PHYSIOLOGY 

The trachea serves multiple functions aside from serving as a conduit of inspired 

gases to the lungs. Although not a primary function, the trachea assists the upper 

airway in conditioning of inspired air. During forced  inspiration of cool air, 

circulation to the respiratory mucosa is increased, which provides additional 

warmth and humidifcation. In a similar vein, the bronchial circulation has an 

important role in maintenance of mucosal hydration 
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DIAGNOSTICS 

Radiography and Fluoroscopy & Computed Tomography 

 

 

TECHNIQUES 

1- Temporary Tracheostomy 
Indications 

Temporary tube tracheostomy is indicated for various conditions that result in 

upper airway obstruction, such as trauma, anaphylaxis, neoplasia, and 

conformational defects. In addition, this technique has proved useful for 

planned airway management during surgical manipulation of the oral cavity 

Technique 

A ventral cervical midline approach is made through the skin and subcutaneous 

tissues. The sternohyoideus muscles are separated at their midline aponeurosis 

to expose the ventral trachea. An incision is created either between two tracheal 

rings in a horizontal (transverse) fashion or through 

two to three rings in a vertical (longitudinal) fashion. The length of the 

transverse incision should not exceed half the circumference of the trachea. 

Depending on the orientation, stay sutures are placed around the tracheal rings 

adjacent to the incision (horizontal) or through adjacent rings (vertical) to assist 

in maintenance of luminal patency. 

These sutures are clearly labeled and will later facilitate mobilization of the site 
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for tube exchange. An appropriate tube is then gently inserted into the tracheal 

lumen. The tube is secured around the neck using umbilical 

tape. The stoma around the tube is coated in a thin layer of antibiotic ointment, 

and the neck is lightly bandaged toprotect the stoma. 

 

 

 

Tube Removal 

In veterinary medicine, most cannulations are of short duration (hours to days). 

The decision to remove the tube typically coincides with resolution of the 
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inciting event. Before tube removal, it is prudent to occlude the tube (assuming 

air can pass around it) and stoma with an occlusive dressing for 15 to 20 

minutes under direct observation to ensure that respiratory distress does not 

ensue. Tracheostomy wounds heal by second intention within 7 to 10 days. 

During this time, owners are instructed to clean the stoma of secretions at least 

twice daily and apply antibiotic ointment to prevent concretions of exudate 

around the stoma. During the healing process, a degree of stenosis occurs at all 

temporary tracheostomy sites. 

Permanent Tracheostomy 

Indications 

Permanent (tubeless) tracheostomies are defned as those in which a stable 

stoma is created by suturing tracheal mucosa to the skin. The most common 

indications for permanent tracheostomy are laryngeal masses in cats and 

laryngeal paralysis or collapse in dogs. Other indications include irresolvable 

trauma and laryngeal resection or reconstruction. 

Technique 

A ventral midline skin incision is created, and the sternohyoideus muscles are 

separated on the midline. The sternohyoideus muscles can be apposed dorsally 

to the trachea using mattress sutures to help elevate the trachea closer to skin 

level or retained lateral to the trachea with suture.  

The ventral half of thecartilage of three or four tracheal rings is removed with a 

#11 blade and the mucosa incised. Perimucosal tracheal tissue can be attached 

to the dermis to help relieve residual tension before mucocutaneous apposition. 

A simple interrupted or continuous pattern of fne (3-0 or 4-0) absorbable suture 

material is used to appose the mucosa to the skin. Suture bites are placed 

approximately 2 mm apart to create the tracheostoma. 
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2-    Resection and Anastomosis 

Indications 

Resection and anastomosis is indicated for the removal of tracheobronchial 

masses, repair of severely traumatized tracheal segments, reconstruction of 

tracheal transection, and treatment of tracheal stenosis 

 

Surgical Approach 

The cervical trachea is accessed via a ventral midline approach. This approach 

can be combined with a proximal sternotomy for lesions at the thoracic inlet. 

The intrathoracic trachea is typically accessed on the right via a third to ffth 

lateral thoracotomy. The azygos vein is identifed, ligated, and transected to 

yield maximal exposure, and the vagus, phrenic, and recurrent laryngeal nerves 

are identifed and preserved. 

 

Surgery Technique 

The area of resection is identifed, and stay sutures are placed around cartilage 

rings proximal and distal to the planned area of resection. The trachea is then 

transected above and below the lesion, either between or through the tracheal 

rings, and the lesion is removed. With a cervical lesion, the endotracheal tube is 
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advanced into the distal segment. With an intrathoracic lesion, the orotracheal 

tube is retracted into the cervical trachea. A sterile endotracheal tube is placed 

by the surgeon into the tracheal distal segment and attached to a sterile circuit to 

provide adequate oxygenation.  

Tracheal ends are anastomosed with 3-0 or 4-0 monoflament absorbable suture. 

Sutures are preplaced in the dorsal tracheal membrane frst; additional 

pericartilagenous sutures are placed circumferentially every 2 to 3 mm. For an 

intrathoracic resection, the fnal sutures are preplaced at the ventral surface 

across the gap where the endotracheal tube exits; after placement, the 

transincisional tube is removed, and the sutures are immediately tied to seal the 

trachea and permit ventilation. Because leakage of anesthetic gas is expected 

during intrathoracic tracheal resection and anastomosis, injectable anesthetic 

should be available or, preferably, the animal should be maintained on 

intravenous anesthetic and oxygen delivered by an endotracheal tube until the 

trachea is sealed.  

Tension-relieving sutures can then be placed around rings proximal and distal to 

the anastomosis. The thoracic cavity or cervical site should then be flooded with 

sterile saline and positive-pressure ventilation applied to 20 cm H2O to leak 

check the site. Closure is routine. 

 

 



8 
Montaser helal                                                     surgery                                                                               5th stage  

 

SPECIFIC CONDITIONS 

Tracheal Rupture 

   tracheal rupture occurs secondary to endotracheal intubation in cats, 

particularly during dental procedures during which frequent manipulation of the 

head and neck is necessary. tracheal tube tears was overinflation of the cuff. 

Tracheobronchial Foreign Bodies 

Esophagotracheal and Esophagobronchial Fistulae 

Esophagotracheal and esophagobronchial fstulae have been diagnosed in dogs 

and cats and may be congenital or acquired. 

Most fall into the latter category and occur secondary to an esophageal foreign 

body. Because esophageal diverticula are often seen, it is theorized that these 

may predispose to foreign body entrapment, fstula formation, or both. 

Histopathologic analysis of the affected tissues can help delineate congenital 

from acquired fstulae: congenital fstulae are lined with squamous epithelium 

rather than granulation tissue because they occur from lack of normal separation 

during embryogenesis and not trauma. 

 

Tracheal Collapse 

Tracheal collapse is a progressive, irreversible condition of the lower airways 

commonly associated with a “goose honk” cough and varying degrees of airway 

obstruction. Early affliction is characterized by laxity of the trachealis muscle, 

which progresses to weakness of the cartilaginous rings.  

The collapse of the cartilage infrastructure ultimately leads to obliteration of the 

tracheal lumen, usually in a dorsoventral manner. 

 


