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Key Points 
 Upper airway dysfunction is common in the equine athlete 
 Resting endoscopy is poor predictor of airway function at exercise 
 Dynamic endoscopy is crucial in determining upper airway function and allows the 

clinician to determine if surgical intervention is feasible 
 

Upper airway abnormalities are common causes for poor performance in the equine athlete. 
Race horses are not the only equine athletes that suffer performance problems related to upper 
airway disorders. Horses of all breeds and disciplines can be and are affected with upper 
respiratory problems. The upper airway of the horse must accommodate a very large increase in 
airflow during exercise. Compared to airflow at rest the upper airway must handle more than a 
20 fold increase in airflow during exercise. The upper airway must also withstand significant 
negative pressure that is generated during exercise. There is a 9 fold increase in the amount of 
negative pressure generated in the upper airway at exercise compared to resting conditions. 
Airway resistance plays a large role in airflow and it is primarily determined by the diameter of 
the airway. The resistance of a cylindrical tube (i.e. the upper airway) is given by the following 
formula: Resistance= 8 x viscosity of the air x length/radius . Radius is a crucial factor in 
determining resistance and a reduction of the radius by half results in a 16 fold increase in 
resistance. It is easy to understand how even a small change in the airway diameter leads to large 
increase in airway resistance. 

A complete and thorough history is a very important part of the upper airway evaluation.  It 
is best to obtain this information from the individual(s) that know the horse best.  Most often this 
is the trainer or rider and may not be the owner of the horse.  Specific questions regarding 
respiratory noise, exercise intolerance, coughing, nasal discharge, previous surgery, and current 
or previous treatments should be asked.  Information regarding whether the noise is made during 
inspiration or expiration is very helpful but often times it is not accurate because the 
owner/trainer/rider has not listened for that specifically.  Try to determine if the abnormal noise 
occurs every time the horse works or if it is intermittent.  In addition, ask questions to determine 
at what point during exercise the horse makes the noise.  Another very important piece of 
information, especially in horses that show “collected” or with poll flexion is- Does the head 
position of the horse have an effect on the respiratory noise?  It can be helpful to have the 
individual describe & characterize any abnormal respiratory noise(s) that the horse makes.  It is 
important to determine if the horse is exercise intolerant &/or exhibiting poor performance.   

The resting endoscopic examination is very important to determine if there are any structural 
or anatomic abnormalities present.  Dynamic abnormalities or problems that only occur at 
exercise will not be detected during the resting examination.  The clinician may “get a sense” of 
what is happening at exercise but an evaluation of the airway at exercise is the only way to 
determine if a dynamic problem exists.  The horse should be restrained but not sedated.  Sedation 
can impact the function of the larynx thus making assessment difficult.  The nasopharynx should 
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be evaluated for structural and functional abnormalities.  The width of the nasopharynx at the 
level of the guttural pouch openings should be assessed.  Horses that have collapse of the lateral 
pharyngeal walls during exercise often are very narrow at this location.  The width of the 
nasopharynx is a subjective assessment and the clinician should be cautious about predicting the 
occurrence of a dynamic problem (lateral pharyngeal collapse) from a resting examination.  
Nasopharyngeal cicatrix formation can be seen as scarring ranging from a focal area to 
involvement of the entire circumference of the pharynx.  This abnormality is seen in horses from 
hot climates such as Texas, Louisiana, Mississippi, Oklahoma, and Florida.  The guttural 
pouches should be evaluated.  Abnormalities that could be encountered include guttural pouch 
empyema, chondroids, enlarged retropharyngeal lymph nodes, stylohyoid bone abnormalities, 
lymphoid hyperplasia & guttural pouch mycosis.  These abnormalities do not directly cause 
abnormal respiratory noise but they may lead to a problem such as dorsal displacement of the 
soft palate.  The epiglottis should be evaluated for any structural abnormalities.   The most 
common abnormality would be epiglottic entrapment.  Some clinicians take note of the length 
and consistency of the epiglottis as well.  The ventral surface of the epiglottis should be 
evaluated for ulceration.  This can be performed by elevating the epiglottic cartilage using a 
grasping instrument passed up the contralateral nasal passage.  The position of the soft palate 
with respect to the epiglottis should be assessed.  Some horse will displace their soft palate 
during the resting examination and replace it after one to two swallows.  Nasal occlusion is often 
used to assess soft palate function but the clinician must remember that this test is not a 
replacement for a dynamic examination.    Each arytenoid cartilage should be evaluated for 
structure, symmetry and movement.  The shape and thickness of each arytenoid cartilage should 
be assessed.  A granuloma can form on the medial surface of the corniculate cartilage while the 
remaining portion of the arytenoid cartilage or its movement is not affected.  The movement of 
the arytenoid cartilages should be evaluated during normal resting respiration, after swallowing, 
and during nasal occlusion.  The goal is to determine if the structure of the arytenoid cartilages is 
normal and if the degree of abduction is normal.  The trachea should be evaluated for signs of 
infection, hemorrhage, tracheal ring defects, granuloma formation, and for signs of prior trauma 
or surgery.   

Laryngeal ultrasound provides a non-invasive technique to gain information regarding the 
laryngeal cartilages and musculature.   Laryngeal ultrasound is a very important component of 
the upper airway evaluation. 

Endoscopy of the upper airway while the horse is exercising is an invaluable tool for 
diagnosing dynamic problems that the equine athlete may experience.  It is also very helpful in 
determining if an abnormality seen on resting endoscopy is having a negative impact on the 
airway during exercise.  This type of examination can take place on a treadmill or by using 
remote endoscopic equipment.  A dynamic problem is only present during exercise and will not 
be evident at rest or performing an endoscopic examination immediately after strenuous work. 
Often times the dynamic examination will elucidate multiple problems of the upper airway. This 
is vital information so that all problems can be addressed. Case selection for a dynamic 
endoscopic examination include horses that are experiencing unexplainable poor performance, 
horses making abnormal respiratory noise with a normal resting endoscopic examination, horses 
that have an abnormal finding on resting endoscopy and we need to assess the effect during 
work, and cases in which there is a concern for a dynamic upper airway problem and finally a 
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dynamic examination can be used as a screening test (i.e. prepurchase examination) to ensure 
there are no upper airway problems.  

It is crucial that the dynamic examination mimic the exact type of work that the horse does- 
not only in intensity but in distance as well as head and neck carriage. There are quite a few 
differences in performing an endoscopic evaluation on the treadmill in a show horse versus a 
race horse. The speed is the most obvious- the show horses will be traveling at a much slower 
speed but their workload is still very demanding. Head and neck position are vital. The head and 
neck must be in the proper degree of flexion in the case of show horses. The position of the head 
and neck changes the amount of airway resistance that is present so it is important to have the 
horse’s head and neck positioned properly during the treadmill examination or the upper airway 
abnormality may go undiagnosed.  Using remote endoscopic equipment it is much easier to 
ensure proper head and neck position.  Rider influence on the upper airway is maintained with 
the remote examination as well. 

Abnormalities that are often seen in the equine athletes include but are not limited to the 
following:  unilateral or bilateral arytenoid collapse, unilateral or bilateral axial deviation of the 
aryepiglottic fold(s), unilateral or bilateral collapse of the vocal cord(s), pharyngeal collapse, 
dorsal displacement of the soft palate, palatal instability, epiglottic retroversion, and 
combinations of these abnormalities.  The difference between the problems seen in non-
racehorses versus racehorses is the importance of head and neck position.  Most of the 
abnormalities are not apparent until the head and neck are flexed and if the horse is allowed to 
have their head and neck in an extended position the problem(s) is not generated.  This is not the 
case for every horse but it is very important point to consider.   In a significant number of cases 
with a history of abnormal respiratory noise, the resting examination will be within normal limits 
and the dynamic examination will be abnormal.  An important point to remember is that resting 
endoscopy is a very poor predictor of airway function during exercise. 
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