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Key points
1. The most common laryngeal disease is laryngeal paralysis, which affects dogs more commonly than cats. In most dogs, the cause remains unknown. Many dogs develop systemic neurologic signs within
1 year following diagnosis of laryngeal paralysis. The abbreviation GOLPP (geriatric onset laryngeal paralysis polyneuropathy) has been proposed as a more accurate term for dogs with acquired laryngeal paralysis where other causes (trauma, iatrogenic, neoplasia, NM disease) have been ruled out. Diagnosis is made based on the presence of clinical signs associated with upper airway obstruction, and confirmed by laryngeal examination. Surgery should be considered for more severely affected dogs (unilateral arytenoid lateralization). 

2. Laryngeal collapse is a consequence of chronic upper airway obstruction and is most often seen in dogs with brachycephalic airway syndrome. Stage 1 (everted saccules) can be addressed with resection of the everted saccules and correction of brachycephalic airway syndrome abnormalities; stage 2 (cuneiform processes and aryepiglottic folds collapse) and stage 3 (corniculate processes collapse) have limited options for treatment. Permanent tracheostomy is recommended when dogs do not respond to other medical or surgical treatment.

3. Laryngeal neoplasia is uncommon and occurs more frequently in cats than in dogs. Biopsy is necessary to differentiate a neoplastic mass from a benign inflammatory growth (granulomatous, lymphocytic-plasmacytic, eosinophilic. Prognosis for neoplasia is guarded. 
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Questions
1. Dogs with laryngeal paralysis are at risk of __________________ both before and after surgery. Many dogs also develop _______________ within 1 year following diagnosis of laryngeal paralysis. 

2. During laryngeal examination, paradoxic movement of the arytenoids can give the impression of normal arytenoids movement, and consequently results in a false-negative result. Explain what paradoxic movement is. Explain how this situation can be avoided.

3. Which are the most common tumors of the larynx in cats?
a. Adenocarcinoma & plasmacytoma
b. Mast cell tumor & lipoma
c. Chondrosarcoma & osteosarcoma
d. Lymphoma & squamous cell carcinoma
e. Undifferenciated carcinoma & fibrosarcoma

4. What is the first stage of laryngeal collapse?

5.  TRUE or FALSE: In dogs, horses and humans, there is a predominance of left-sided unilateral laryngeal paralysis.

Questions & Answers

1. Dogs with laryngeal paralysis are at risk of aspiration pneumonia both before and after surgery. Many dogs also develop systemic neurologic signs within 1 year following diagnosis of laryngeal paralysis.

2. During laryngeal examination, paradoxic movement of the arytenoids can give the impression of normal arytenoids movement, and consequently results in a false-negative result. Explain what paradoxic movement is. Explain how this situation can be avoided.
Paradoxic movement: the arytenoid cartilages move inward during inspiration because of negative intraglottic pressure created by breathing against an obstruction. The cartilages then passively return to a normal position during expiration, which gives the impression of normal arytenoid movement.

How to avoid false-negative result: An assistant should state the phase of ventilation during laryngoscopy to help in distinguishing normal from abnormal motion.

3. Which are the most common tumors of the larynx in cats?
d. Lymphoma & squamous cell carcinoma

4. What is the first stage of laryngeal collapse?
Eversion of the laryngeal saccules

5. FALSE: In dogs, horses and humans, there is a predominance of left-sided unilateral laryngeal paralysis.
There is a predominance of left-sided unilateral laryngeal paralysis in cats, which is similar to that reported in humans and horses


SUMMARY
1. Anatomy & Physiology
· Rima glottidis is surrounded by cartilages (= larynx)
· Arytenoids (x2), epiglottis, cricoid, thyroid cartilages
· Arytenoid: cuneiform process (rostral), corniculate process (dorsal), muscular process (dorsolateral), vocal process (ventral)
· Vocal processes: attachment points for the vocal folds
· Glottis  = vocal folds, vocal processes, and rima glottidis
· Laryngeal saccules : Mucosal diverticula,  rostral and lateral to the vocal folds
· CATS: Absence of corniculate and cuneiform processes, absence of  true aryepiglottic folds ; the sides of the epiglottis connect directly to the cricoid lamina by laryngeal mucosa.
· Muscles
· Caudal laryngeal nerve = terminal segment of the recurrent laryngeal nerve; responsible for innervation of all intrinsic laryngeal muscles, except the cricothyroid muscle, which is innervated by the cranial laryngeal nerve
· Cricoarythenoideus dorsalis : solely responsible for enlarging glottis during inspiration
· Originates on the dorsolateral surface of the cricoid and inserts on the muscular process of the arytenoid cartilages.
· Contraction  external rotation and abduction of the arytenoid cartilages  pulls vocal processes laterally
· Cricoarythenoideus lateralis
· Thyroarytenoideus 
· Vocalis
· Ventricularis
· Arytenoideus transversus
· Hyoepiglotticus
· Cricothyroideus
· Laryngeal functions
· Regulation of airflow
· Protection of the lower airway from aspiration
· Control of phonation
2. CANINE LARYNGEAL PARALYSIS
· Common
· Uni or bilateral
· Older, giant and large-breed dogs
· Congenital form: Bouvier des Flandres (autosomal-dominant trait  Wallerian degeneration of the recurrent laryngeal nerves and abnormalities of the nucleus ambiguus), Siberian huskies (hereditary predisposition), Bull terries, white-coated GSD
· Laryngeal-paralysis-polyneuropathy complex: Dalmatians, Rottweilers, Leonberger, Pyrean mountain dogs
· Acquired: Labrador***, GR, Saint Bernards, Newfoundlands, Irish setters
· Causes: accidental/iatrogenic trauma, cervical masses, NM disease, idiopathic***
· Many dogs develop systemic neurologic signs w/in 1 year following Dx = consistent with progressive generalized neuropathy
· Geriatric onset laryngeal paralysis polyneuropathy (GOLPP) : new abbreviation proposed as a more accurate term for dogs with acquired laryngeal paralysis where other causes have been ruled out
· Clinical signs
· Arytenoid cartilages, and consequently the vocal folds, remain in a paramedian position during inspiration  upper airway obstruction
· Stridor
· Exercise intolerance
· Voice chance
· Coughing, gagging
· Respiration distress, cyanosis, collapse
· Peripheral neuropathy: dysphagia, HL weakness
· **Complete neurological examination***
· Heavy exercise, increased environmental temperature, increased humidity  exacerbation of a chronic condition
· Elevated RR  mucosa covering arytenoids become inflamed and edematous  further obstruction
· Diagnosis
· Laryngeal examination: sedatives and anesthetic agents can lead to false-positive
· Laryngoscope
· Thiopental (the best but lack of availability), propofol
· Doxapram: to increase RR and RE and improve intrinsic laryngeal motion
·  Findings: lack of arytenoid abduction during inspiration, inflammation, swelling
· False negative results: paradoxic movement of the arytenoids: inspiration (negative pressure)  cartilages move inward ; expiration  cartilages move outward = impression of normal arythenoid movement : need an assistant to state the phase of the ventilation
· Oral video-endoscopic laryngoscopy
· Transnasal laryngoscopy
· Ultra-sound (echolaryngography)
· Asymmetry or absence of motion of the cuneiform processes, abnormal arytenoid movement, paradoxic movement, caudal displacement of the larynx, and laryngeal collapse.
· CT
· Failure to abduct the arytenoid cartilages and collapse into the rima glottis on presumed inspiration, stenosis of the laryngeal inlet, and air-filled lateral ventricles.
· Thoracic xrays : since at risk for aspiration pneumonia
· +/- esophagogram : severe progressive esophageal dysfunction/megaesophagus have been reported in a set of dogs with idiopathic laryngeal paralysis and likely reflects the progressive polyneuropathy that has been proposed as a cause of laryngeal dysfunction in most geriatric dogs.
· Hypothyroidism occurs concurrently in approximately 30% of dogs with acquired laryngeal paralysis, although a direct causal link has not been established. 
· Emergency treatment
· Oxygen
· Short-acting steroids (dexamethasone)
· Sedatives (ACE, butorphanol, buprenorphine)
·  Cooling procedures PRN
· Intubation or temporary tracheostomy (TT)
· Complications associated with TT:  epithelial erosion, submucosal inflammation, and inhibition of the mucociliary apparatus, increased mucus production (clogging of the tube, airway obstruction), tube dislodgement, aspiration pneumonia, stoma swelling
· TT : negative prognostic indicator following surgery ;  more likely to experience major complications
· Medical management
· Unilateral: generally not surgical candidates
· Bilateral: surgery vs medical management; depends on quality of life, severity of CS, time of year
· Environmental changes, reduction of daily exercise, weight loss, +/- AI drugs
· Thyroid supplementation if hypothyroid: will help with weight loss but does not resolve (or rarely improves) clinical signs associated with laryngeal paralysis.
· Surgical management
· In severe cases
· Several different techniques
· Unilateral arytenoid lateralization*
· Most common technique: Suture between cricoid cartilage and muscular process of the arytenoid cartilage  mimic the directional pull of the cricoarytenoideus dorsalis muscle and rotates the arytenoid cartilage laterally
· Other option: suture between muscular process of the arytenoid cartilage and caudodorsal aspect of the thyroid cartilage  pulls the arytenoid cartilage laterally rather than rotating it; increases the area of the rima glottidis to a lesser degree
·  Increasing the surface area of the rima glottidis beyond the edges of the epiglottis  increased risk of aspiration
·  Less respiratory distress, less respiratory noise, improved exercise tolerance
· Partial laryngectomy (bilateral vocal fold resection, partial arytenoidectomy)
· Bilateral arytenoid lateralization – not recommended
· Castellated laryngofissure  - rare (difficult and inconsistent outcomes)
· Reinnervation of the laryngeal musculature  - does not provide immediate relief
· Permanent tracheostomy – salvage procedure for dogs most at risk of aspiration pneumonia (and the risk remains…), complications ++
· Prognosis
· 10-21% of dogs undergoing unilateral arytenoid lateralization will develop aspiration pneumonia, which is the most common complication
· Most likely in the first few weeks post-op; at risk for their lives
· Factors associated with increased risk of complications and negative effect on long-term outcome
·  Preop aspiration pneumonia
· Temporare tracheostomy
· Development of esophageal dysfunction
· Progression of generalized neurologic signs
· Concurrent neoplasia
· In a study 10/32 dogs had neurologic signs at the time of enrolment, 100% had neurologic signs by 1 year
3. FELINE LARYNGEAL PARALYSIS
· Uncommon
· Middle-aged to older cats
· Unilateral or bilateral
· Predominance of left-sided unilateral; similar to humans and horses
· CS similar to those reported in dogs
· Specific cause often undetermined
· Several cases secondary to trauma, neoplastic invasion, or iatrogenic damage to the recurrent laryngeal nerve
· Traditional laryngoscopy (direct or endoscopically) or echolaryngography
· Medical management: weight loss and minimize excitement and vigorous exercise, MST = 811 days
· Surgery: unilateral arytenoid lateralization described, MST = 150 days
4. LARYNGEAL COLLAPSE
· Consequence of chronic upper airway obstruction, most often associated with brachycephalic airway syndrome
· Can also be associated with laryngeal paralysis, nasal and nasopharyngeal obstruction, trauma
· Chronic upper airway obstruction  increased airway resistance and increased negative intraglottic luminal pressure  cartilage fatigue and degeneration  collapse
· Early onset has also been reported in brachycephalic dogs – 4.5 to 6 months of age
· 3 stages
· 1: Eversion of the laryngeal saccules into the glottis
· Occurs in 50-60% of dogs with brachycephalic airway syndrome
· High negative pressure  eversion of the saccules  tissue is exposed to highly turbulent airflow  edema and
inflammation  worsening airway obstruction
· 2: Cuneiform processes lose rigidity and collapse; the aryepiglottic folds collapse ventromedially.
· 3: Corniculate processes collapse  complete laryngeal collapse
· Diagnosis
· Oral laryngeal examination or CT
· Everted laryngeal saccules, collapse of the cuneiform processes and corniculate processes, and narrowed rima glottis
· Treatment
· Early stage: resection of the everted saccules
· Components of brachycephalic airway syndrome should be addressed
· Unilateral arytenoid lateralization has recently been reported to have reasonable long-term outcome in dogs with laryngeal collapse, but this technique should be used with caution as the opposite cartilage can continue to collapse medially, leading to airway obstruction.
· Permanent tracheostomy is the recommended treatment when dogs do not respond to other medical or surgical treatment.

5. LARYNGEAL MASSES
· NEOPLASIA
· Uncommon in dogs and cats
· Cats: most common tumors = squamous cell carcinoma and lymphoma; adenocarcinoma and other poorly differentiated round cell tumors have also been reported
· Dogs: numerous types of tumors have been reported
· Treatment
· Small lesions: mucosal resection or partial laryngectomy
· Complete laryngectomy with permanent tracheostomy has been reported only in isolated cases. 
· +/-RT
· Prognosis is guarded: most cases are quite advanced
at the time of diagnosis. 
· BENIGN GROWTHS
· Uncommon
· Granulomatous, lymphocytic-plasmacytic, or eosinophilic
· Can result in stenosis and UAO
· Biopsy to differentiate inflammatory vs neoplastic disease
· Treatment: debulking, steroid, or permanent tracheostomy
· PT: higher mortality in cats with inflammatory laryngeal disease thant PT for any other reason
· Benign laryngeal cysts
· Epithelial in origin
· Ventral aspect of the larynx
· Surgical removal is usually curative
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