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Abstract:
Dogs with tracheal collapse may present with life-threatening upper airway obstruction. In most instances, a conservative approach to treatment including oxygen support coupled with sedation and cooling measures will relieve respiratory effort and thus relieve airway obstruction. Dogs that fail this conservative approach require endotracheal intubation to ensure a patent airway. This population of patients would benefit from a more definitive, yet palliative treatment option to acutely relieve upper airway obstruction. Placement of a self-expanding metallic stent that spans the affected portion of the trachea will acutely provide the patient with a sustained patent airway and optimize the likelihood of a positive outcome. 
Key points:
1. Pathophysiology:
· Tracheal collapse involves a progressive degeneration of the tracheal cartilage (chondromalacia) characterized by dorsoventral flattening of the trachea as well as laxity of the trachealis dorsalis muscle. 
· Inspiratory stridor is often identified in dogs with tracheal collapse that affects the cervical trachea and that portion centered on the thoracic inlet because of the dynamic nature of the disease. This is caused by narrowing of the tracheal lumen during inspiration and relative opening of the lumen during expiration. 
· In animals with severe tracheal collapse, inspiratory and expiratory difficulty may be also noted because the tracheal lumen is narrow throughout all phases of the respiratory cycle. 
2. Diagnosis:
· X-rays: Three views of the thorax including peak inspiration and expiration (if possible) images as well as a lateral cervical projection should be acquired for optimal evaluation of the trachea and thorax. Collapse of the cervical and thoracic inlet segments of the trachea will be most evident during inspiration. Conversely, collapse of the intrathoracic trachea and mainstem bronchial/lobar bronchi is most evident at end- expiration or during cough. 

· Fluroscopy allows for evaluation of the trachea continuously through all phases of respiration as well as during cough. 
· Tracheobronchoscopy allows identification, localization, and grading the extent of tracheal and mainstem bronchial collapse. Tracheobronchoscopy also allows for sampling of the lower airways 
· Because tracheoscopy is performed under general anesthesia, dynamic evaluation of the trachea during normal respiration is not possible. Tracheoscopy and fluoroscopy should be considered complimentary to one another. 
3. Emergency tracheal stent placement:
· Indications for stent placement: 
· Patients that require intubation for the emergency relief of airway obstruction but can be successfully slowly recovered and extubated with the aid of sedation; this patient population is at risk of acute life-threatening airway obstruction in the future and, as a result, is considered a candidate for stent placement. 
· A small population of dogs fail attempts to extubate them; this population will require definitive palliation of their airway obstruction. 
· Placement of an intraluminal self-expanding metallic stent allows for a rapid, minimally invasive treatment option with a low, acute complication rate 
· Procedure:
· Place patient under general anesthesia. 
· The patient is positioned in right lateral recumbency with the neck extended in such a way that the trachea is straight. This positioning often aids in identification of the cricoid cartilage. Head and neck positioning can be confirmed fluoroscopically by ensuring that the wings of the atlas are superimposed on one another. 
· Finally, if possible, the entire trachea should be visualized in the field of view (larynx to carina) to aid in measurements. 
· Next, the endotracheal tube is repositioned just beyond the larynx. Fluoroscopy will aid in optimal positioning. This positioning of the endotracheal tube often results in the endotracheal tube cuff being inflated within the larynx. 
· Once the tube is repositioned, the anesthetist must ensure that a positive pressure breath hold at 20 cm  H20 can be achieved without leakage. This step is critical as measurements of the trachea will be performed at this inflation pressure. 
· Using fluoroscopic guidance, a moistened 0.035 in. hydrophilic (standard stiffness) angled-tip guidewire is advanced down the esophagus and into the stomach and a 5-Fr marker catheter is advanced over the guidewire. 
· The guidewire is then removed. 
· The marker catheter has radiopaque markings positioned a set distance from one another and is used to calibrate measuring instruments to compensate for the effects of magnification.
· Measurements of tracheal length and diameter are performed during a positive pressure, stable breath hold at 20 cm H20. Measurements of the tracheal diameter are performed in the midcervical region, at the thoracic inlet, and at the midintrathoracic trachea. 
· If the cervical trachea is to be spanned by the stent, the measurement should begin approximately 1 cm distal to the cricoid cartilage and extend, at minimum, 1 cm beyond the area of collapse. 
· If the stent is to span the intrathoracic trachea, it should span a distance 1 cm proximal to the collapse down to a distance 1 cm from the carina. 
· If the stent is to span the entire trachea, the measurement should include the distance from 1 cm distal to the cricoid to 1 cm proximal to the carina. 
· When choosing the optimal stent size, a stent diameter should be chosen that is 10%-20% greater than the maximum tracheal diameter. 
· Once the appropriate stent size is chosen, a bronchoscope adapter is applied to the end of the endotracheal tube. This adapter will allow the anesthetist to ventilate the patient and supply anesthetic gases in 100% oxygen while the operator deploys the stent through the port on the adapter. 
· This usually involves flushing all ports with sterile saline. Application of a very small amount of sterile water-soluble lubricant to the last 5-10 cm of the stent delivery system may allow it to slide through the endotracheal tube and trachea with greater ease. 
· The stent is deployed using fluoroscopic guidance. 
· First, the distal aspect of the stent is positioned at the predetermined location that is a minimum of 1 cm distal to the region of collapse or 1 cm from the carina. Next, the hub and “Y” piece are moved toward each other in equal increments to deploy the stent. 
· Most tracheal stents are recon- strainable (they can be pulled back into the delivery system) if o70% has already been deployed. 
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· Complications:
· If the stent diameter is undersized in relation to the trachea, stent migration will be a problem resulting in persistent cough and possible stent expulsion. 
· Malpositioning of the stent is another acute complication. The stent may be deployed into the carina or mainstem bronchus resulting in persistent coughing and possible partial occlusion of the lobar bronchi. 
· The stent may also be accidentally deployed in the larynx or the endotracheal tube. 
· Chronic complications of tracheal stent placement include fore- shortening as the outward radial force of the stent results in expansion of the stent over time (usually in the first month) 
· If the stent shortens to the point that the collapsed area of the trachea is no longer spanned by the stent, clinical signs referable to airway obstruction will occur and placement of a new stent will be necessary. 
· Stent fracture is a well-recognized problem in dogs with tracheal collapse. 




Questions:

1. What patient population does this review recommend emergency stent placement in?



[bookmark: _GoBack]2. List some complications associated with the stents
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