JAVMA 2010 Brachycephalic airway obstructive syndrome in dogs

Key points:
1. Brachycephalic airway syndrome (BAS) is a combination of several primary (congenital) physical malformation including stenotic nares, elongated soft palate, hypoplastic trachea, and nasopharyngeal turbinates. Secondary changes further compromise breathing (everted saccules, laryngeal collapse, and everted tonsils. Breeds most commonly affected include pugs, English bulldogs, French bulldogs, Boston terrier, Pekingese, Shis Tzu, Boxers, CKCS, Yorkies, Min pins, Chihuahua, and Persian and Himalayan cats.
2. The majority of resistance to breathing is caused by the nasal cavity. In normal dogs this is equak between inspiration and expiration. In BAS dogs, the increased airway resitsance must be overcome, leading to a forced exhalation (rather than passive). This generates an increased intraluminal pressure gradient during inspiration. The increased negative pressure created to overcome the resistance causes inflammation of soft tissue, larynx and tonsils. This leads to everted laryngeal saccules and tonsils, and collapse of the trachea and larynx. Secondary complications of Bas include GI signs and other systemic signs such as dermatitis, concurrent congenital abnormalities.
3. Medical management consists of weight loss, antitussives, sedation. Surgery should be considered early. The JAVMA paper indicated a 12% surgical complication rate. 

Questions:
1. Brachycephalic breeds that are have been found to have an increased incidence of congenital cardiac abnormalities include:
a. Boxers, French bulldogs, CKCS
b. Boston terriers, English bulldogs and CKCS
c. English bulldogs, French bulldogs and Boston terriers
d. Boxers, French bulldogs and English bulldogs

2. Brachycephalic dogs have been shown to have increased hematocrit, increased  _______ and decreased __________ which may worsen with advancing age. 

3. Globe proptosis, associated with ___________________ (anatomical abnormality) is not an uncommon complication from trauma or excessive restraint.

4. Gastrointestinal complications associated with BAS can include __________, _________, and _______. Surgical correction of the abnormalities __________ (does / does not) improve clinical signs

5. Treament for stage III laryngeal collapse includes which of the following:
a. Permanent tracheostomy
b. Fatal Plus
c. Laryngeal transplant
d. Laryngeal resection

6. Stage II laryngeal collapse s defined as:
a. Eversion of the laryngeal saccules, collapse of the cuneiform process of the arytenoid cartilage into the laryngeal lumen
b. Eversion of the laryngeal saccules, collapse of the corniculate process of the arytenoid cartilage
c. Collapse of the cuneiform and corniculate processes of the arytenoid cartilage
d. Time to get a new dog

7. Label the following: 
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Answers: 
1. Brachycephalic breeds that are have been found to have an increased incidence of congenital cardiac abnormalities include:
a. Boxers, French bulldogs, CKCS
b. Boston terriers, English bulldogs and CKCS
c. English bulldogs, French bulldogs and Boston terriers
d. Boxers, French bulldogs and English bulldogs

2. Brachycephalic dogs have been shown to have increased hematocrit, increased  ___PaCO2____ and decreased ___PaO2_______ which may worsen with advancing age. 

3. Globe proptosis, associated with ___Shallow orbit____________________ (anatomical abnormality) is not an uncommon complication from trauma or excessive restraint.

4. Gastrointestinal complications associated with BAS can include _____hiatal hernia_____, _____esophagitis____, and ____gastritis____. Surgical correction of the abnormalities __________ (does / does not) improve clinical signs.

5. Treament for stage III laryngeal collapse includes which of the following:
a. Permanent tracheostomy
b. Fatal Plus
c. Laryngeal transplant
d. Laryngeal resection

6. Stage II laryngeal collapse s defined as:
a. Eversion of the laryngeal saccules, collapse of the cuneiform process of the arytenoid cartilage into the laryngeal lumen
b. Eversion of the laryngeal saccules, collapse of the corniculate process of the arytenoid cartilage
c. Collapse of the cuneiform and corniculate processes of the arytenoid cartilage
d. Time to get a new dog

7. Label the following: 
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A - AC – arytenoid cartilage
B - C – corniculate process
C - LS – Laryngeal saccules
D - E – epiglottis 
E - R – rimma glottidis
F - VF – vocal folds


JAVMA 2010 Brachycephalic airway obstructive syndrome in dogs
Summary:
90 dogs, retrospective
Anatomic components of brachycephalic airway syndrome include: stenotic nares, elongated soft palate, hypoplastic trachea. Secondary findings include everted laryngeal saccules, laryngeal collapse and everted tonsils.
Combination of obstruction and compressed anatomy – anatomical changes create negative pressure on inspiration, leads to inflammation and stretching of pharyngeal tissues.
Clinical signs: sterterous breathing, loud snoring, coughing, gagging, collapse, syncopem difficult eating. Acute signs can be exacerbated by obesity or stressful situations such as overheating, excitement and exercise. Aspiration pneumonia and aerophagia can result from respiratory distress that leads to difficult ingesting and swallowing food.
Previous studies of brachycephalic dogs: 51% had stenotic nares, 100% had elongated soft palate, 53% had everted laryngeal saccules, 9% had everted tonsils. 

Results:
Pugs, boston terriers wre most common.
69% - stertor, 61% - dyspnea, 53% - signs of respiratory distress.
94% had elongated soft palate
77% had stenotic nares
56% had tonsils. 39% of dogs that had chest rads had hypoplastic trachea
10% had only one, 18% had two, 32% had three, 32% had 4, 8% had 5 clinical BAS signs.

Dogs with everted laryngeal saccules were more likely to have everted tonsils.

92% had some form of surgery. Post-op complication rate was 12%, which did not include need for tracheostomy.



[bookmark: _GoBack]Topics in Companion animal medicine 2013: Brachycephalic airway syndrome
Primary components – congenial anatomical characteristics such as stenotic nares, elongated soft palate, hypoplastic trachea, and nasopharyngeal turbinates.
Increased air turbulence and airway resistance can cause the development of secondary changes that include palpate and laryngeal edema, swelling, saccule and tonsil eversion and laryngeal collapse.
Brachycephalic breeds have early ankylosis in the basicranial epiphyseal cartilage of the skull  chondrodyslpasia of the longitudinal axis of the skull. The craniofacial angle between the base of the shill and the facial skull is 9-14 degrees in brachycephalic dogs, also they have a skull width to length ration of 0.81 or highter. Commonly affected breeds include: pugs, English bulldogs, French bullfogs, Boston terrier, Pekingese, Shis Tzu, Boxers, CKCS, Yorkies, Min pins, Chihuahua. Cats include Persian and Himalayan.

Anatomy:  Stenotic nares result from congenital malformations of the nasal cartilages which cause medial collapse of the alae. This causes a snaller opening at the nostril and increases airway resistance. The nasal passages include 4 main passageways – these are dhortened in these dogs and may contain nasopharyngeal turbinates (abnormal turbinates that extend caudally from the choanae into the nasopharynx, most common in pugs) that further decrease airflow thru the nose. Brachycephaic dogs are commonly missing the one or more of the three paranasal sinuses that communicate with the nasal cavity. The transition between hard to soft palate is locaded more caudally in BAS dogs. The tip of the soft palate extends to the epiglottis, increasing air resistance at the larynx. 

Pathophysiology: BAS dogs must overcome the increased airway resistance. Exhalation is forced rather than passive, and an increased intraluminal pressure gradient during inspiration is generated. The increased negative pressure leads to inflammation, eversion of the tonsils and the laryngeal saccules and  tracheal/laryngeal collapse. A vicious cycle is generated. 

Primary manifestations: stenotic nares and nasopharyngeal turbinates. (+/- elongated soft palate, some consider this secondary).  Hypoplastic trachea.
Secondary manifestations: Everted saccules and tonsils, laryngeal and bronchial collapse, narrowing of the rimma glottides.

GI complications – vomiting, regurgitation, pytalism. Hiatal hernia and pyloric stenosis have been described in BAS dogs. 

Systemic complications: Dermatitis, malocclusion, hydrocephalus, facial nerve paralysis, proptosis, pigmentary keratitis, higher PCV and BP, lower PaO2 and higher PaCO2, congenial cardiac disorders( Eng bulldog, Boxer, Frenchie).

Medical management: weight mgt, sedation, avoiding exercise, anti-inflamm.
Surgical management: nasal revision, soft palate resection, saccule removal.

Laryngeal collapse: treatment is based on severity. 
Stage I – occurs with eversion of the laryngeal saccules
Stage II – laryngeal saccule eversion + collapse of the cuneiform process of the arytenoid cartilage into the laryngeal lumen.
Stage III – above, plus collapse of the corniculate process of the arytenoid cartilage.

Treatment:
Stage I – address primary concerns (saccules and soft palpate)
Stage II – srytenoidectomy to open the rima glottidus
Stage III – salvage procedure – perm trach.
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