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Equine emergency upper airway management 

Summary 16 

Respiratory distress due to acute upper respiratory tract obstruction is an uncommon 17 

emergency in equine practice. However, clinicians should be confident with the approach to 18 

this truly life-threatening scenario. Clinical signs are obvious at rest and include increased 19 

respiratory effort, loud respiratory noise and recumbency as asphyxiation progresses. Many 20 

cases of upper respiratory tract obstruction involve the pharynx or larynx, though obstruction 21 

in other regions of the upper respiratory tract and other causes of respiratory distress should 22 

be considered. Generally, the obstruction can be bypassed by placing a nasotracheal tube 23 

under endoscopic guidance or by making a temporary tracheostomy to ensure a patent 24 

airway. Following this stabilisation, further investigation into the cause of airway obstruction 25 

can be performed. Endoscopy is usually the most valuable diagnostic tool, though other 26 

imaging modalities can be useful. Further empirical treatment is often required, though the 27 

specific management will vary depending on the pathology present.  28 
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Introduction 29 

Acute upper respiratory distress is an infrequently encountered emergency in equine 30 

practice (Mair and Lane 1996). However, it is important that practitioners are confident with 31 

the approach to this potentially life-threatening scenario, as prompt treatment is vital. This 32 

article will discuss some of the common causes of severe upper respiratory tract obstruction 33 

and the options for emergency management. 34 

Clinical signs 35 

Overt clinical signs of respiratory distress are typically present in cases of acute upper 36 

respiratory tract obstruction. They may include nasal flaring, reduced nasal airflow, an 37 

extended and low head position, and increased respiratory rate and effort (Dixon 1988). 38 

There is usually loud abnormal respiratory noise. In cases of upper respiratory tract 39 

obstruction cranial to the thoracic trachea, the degree of luminal reduction and respiratory 40 

noise is greatest during inspiration due to the negative transmural pressures in this phase of 41 

respiration (Rakesh et al. 2008). Severe cases may demonstrate cyanosis of the mucous 42 

membranes and affected horses are often distressed, and even recumbent as the degree of 43 

asphyxiation progresses (Abrahamsen et al. 1990). Examination may also demonstrate 44 

other localising signs such as lymphadenopathy, nasal discharge or evidence of trauma.  45 

Differential diagnoses 46 

There are many potential causes of acute respiratory distress, but the larynx and pharynx 47 

are the most common sites of obstruction. In some cases, clinical signs may readily 48 

implicate the affected region on initial physical examination, for instance in cases with 49 

obvious signs of trauma or facial swelling. This can be helpful in narrowing the list of 50 

differential diagnoses and may also be important for initial management (Mair and Lane 51 

1990). It should be borne in mind that many cases presented with acute respiratory distress 52 

have actually had chronic disease for many weeks or months, which may have gone 53 

unnoticed by the owner but have now reached a ‘crisis’ point.  Differential diagnoses for 54 

severe respiratory obstruction include: 55 
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Nasal Cavity 56 

To cause severe respiratory distress, bilateral nasal cavity obstruction is typically present. 57 

Causes may include: 58 

• Trauma– Severe bilateral trauma may result in fractures of the maxilla, nasal and 59 

frontal bones with significant soft tissue swelling and oedema, which can disrupt the 60 

nasal cavity resulting in obstruction (Mudge and Bramlage 2007). 61 

• Severe nasal congestion or inflammation– Oedema and swelling of the nasal mucosa 62 

and submucosa typically occurs due to passive congestion and alterations in 63 

hydrostatic pressure within the nasal vasculature. This is most commonly observed 64 

during general anaesthesia where there is a low head position relative to the heart 65 

(especially in dorsal recumbency) and where anaesthetic agents may result in 66 

peripheral vasodilation (Lukasik et al. 1997, Clarke et al. 2014). It can also arise in 67 

conscious horses with a lowered head carriage, which can have a variety of causes 68 

such as central neurological disease or cervical pain. Severe bilateral jugular 69 

thrombophlebitis can restrict venous drainage and result in nasal congestion 70 

(Schwarzwald 2018). Generalised inflammation around the nose, such as following 71 

snake bites can also cause dyspnoea (Dickinson et al. 1996). 72 

• Paranasal sinus disease (Fig. 1)– Space occupying lesions such as sinus cysts that 73 

involve the ventral and dorsal conchal sinuses can force the nasal septum toward the 74 

contralateral nasal cavity and result in bilateral nasal obstruction (Tremaine and 75 

Dixon 2001). Sinusitis can also result in secondary nasal mucosal oedema. 76 

• Choanal atresia (Fig. 2)– The presence of a congenital membranous division 77 

between the nasal cavity and pharynx is occasionally encountered in equine 78 

neonates. Cases with bilateral choanal atresia will demonstrate severe respiratory 79 

distress immediately after foaling (James et al. 2006, Hawkins 2015). 80 
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• Neoplasia– Nasal cavity and paranasal sinus neoplasia can occasionally become 81 

sufficiently large to result in significant obstruction and respiratory distress (Head and 82 

Dixon 1999). 83 

Pharynx  84 

Respiratory distress arising from the pharynx may be a result of intraluminal obstruction or 85 

extraluminal compression: 86 

• Trauma– Severe pharyngeal trauma is relatively infrequently encountered but can 87 

result in luminal obstruction and may involve foreign bodies (Sullivan and Parente 88 

2003).  89 

• Nasopharyngeal cicatrix syndrome– This syndrome is primarily reported in Texas, 90 

characterised by mucosal inflammation of the pharynx and larynx. Chronic cases 91 

often develop scarring which reduces the pharyngeal lumen (Norman et al. 2012). 92 

• Pharyngeal foreign bodies– These are rare in horses but may occur by ingestion or in 93 

association with a penetrating wound (Kiper et al. 1992, Rush and Mair 2004).  94 

• Intraluminal mass– Differential diagnoses may include a neoplastic lesion, granuloma 95 

or cyst (Sullivan and Parente 2003). These cases often initially present with other 96 

clinical signs, such as dysphagia, nasal discharge, and coughing. However, 97 

occasionally lesions may become large enough to result in a degree of respiratory 98 

obstruction (Rush and Mair 2004). 99 

• Extraluminal mass (Figs. 3 & 4)– Compression of the dorsal nasopharynx can arise 100 

due to an extraluminal disease process such as severe lymph node abscessation 101 

related to Streptococcus equi var equi (‘Strangles’) infection and guttural pouch 102 

haemorrhage, empyema, tympany or neoplasia (Sweeney 1996, Blazyczek et al. 103 

2004). 104 

Larynx 105 

Laryngeal obstruction may be anatomical or functional and either primary or secondary 106 

to systemic disease. 107 
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• Subepiglottic cyst (Fig. 5)– Horses with a subepiglottic cyst may be asymptomatic, 108 

though common clinical signs include coughing, nasal discharge and increased 109 

respiratory noise (Aitken and Parente 2011, Salz et al. 2013). Acute collapse has 110 

been reported after swallowing of the cyst resulted in laryngeal obstruction and 111 

asphyxiation (Hay et al. 1997). 112 

• Subepiglottic granuloma– Clinical presentations are often similar to those of a 113 

subepiglottic cyst. Similarly, respiratory obstruction has been reported to be 114 

associated with swallowing the mass (Aitken and Parente 2011). 115 

• Epiglottitis (Fig. 6)– Inflammation of the epiglottal cartilage and mucosa is 116 

occasionally reported in racehorses with clinical signs of exercise intolerance and 117 

increased respiratory noise, though severe cases may demonstrate dyspnoea 118 

(Hawkins and Tulleners 1994, Davenport-Goodall and Parente 2003).  119 

• Arytenoid chondropathy (Fig. 7)– Both unilateral and bilateral disease can result in 120 

significant reduction in the rima glottidis due to swelling and immobility of the affected 121 

arytenoid(s) (Fulton et al. 2012). An infectious process is usually implicated, though 122 

granulomatous tissue formation and generalised inflammation also contribute to the 123 

obstruction (Fig. 8). 124 

• Bilateral laryngeal dysfunction– Bilateral recurrent laryngeal dysfunction rarely occurs 125 

following general anaesthesia and may be associated with an extended head and 126 

neck positioning, or surgical manipulation of the recurrent laryngeal nerves 127 

(Abrahamsen et al. 1990, Dixon et al. 1993, Dixon et al. 2001). Right sided recurrent 128 

laryngeal neuropathy (RLN) has been reported to cause acute respiratory distress 129 

following a laryngoplasty for left sided RLN (Canada et al 2017). Bilateral laryngeal 130 

dysfunction may also occur in association with hepatic disease, toxicity (including 131 

lead and organophosphates) and hyperkalaemic periodic paralysis (Duncan and 132 

Brook 1985, Carr et al. 1996, Allen 2010) 133 
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• Laryngeal oedema– Endotracheal and nasotracheal intubation may result in 134 

laryngeal trauma and oedema, particularly on the medial aspect of the arytenoids 135 

(Trim 1984, Heath et al. 1989, Bradbury et al. 2008). Laryngeal surgery may also 136 

result in a degree of local inflammation (Cramp et al. 2014). Laryngeal swelling can 137 

also occur during anaphylactic reactions and may be combined with other respiratory 138 

tract pathology such as bronchoconstriction (Mealey and Long 2018).  139 

• Laryngeal neoplasia– Neoplastic disease is rarely identified in the equine larynx but 140 

may result in reduction of the rima glottidis. A number of cellular origins have been 141 

reported in equine laryngeal neoplasia including squamous cell carcinoma, 142 

neuroendocrine tumours and lymphosarcoma (Jones 1994, van den Wollenberg et 143 

al. 2002, Rush and Mair 2004, Koenig et al. 2012). 144 

• Foreign body (Fig. 9)– Laryngeal foreign bodies are rare, as material is typically 145 

dislodged into the pharynx by coughing or passes through the rima glottidis to enter 146 

the trachea. Occasionally foreign bodies can get lodged in the laryngeal ventricles. 147 

Trachea 148 

The trachea is less commonly implicated but disease may be related to intraluminal 149 

obstruction or extraluminal compression. 150 

• Tracheal collapse (Fig. 10)– Congenital tracheal deformities have been reported in 151 

horses and donkeys but are most commonly identified in Shetland ponies and 152 

miniature horses (Mair and Lane 1990, Aleman et al. 2008, Powell et al. 2010). Most 153 

cases present as mature animals with coughing and increased respiratory noise, 154 

though some may develop respiratory distress (Aleman et al. 2008).  Disruption of 155 

the tracheal cartilages during tracheostomy procedure could predispose to tracheal 156 

collapse. Tracheobronchopathia osteochondroplastica has also been reported in a 157 

pony with acute onset tracheal collapse and rupture (Spanton et al. 2008). 158 

• Trauma– Disruption of the tracheal cartilages can cause acute respiratory 159 

obstruction.  Wounds are typically present, though in cases of blunt trauma 160 
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subcutaneous emphysema may be the only localising sign. Dyspnoea is identified in 161 

some cases, usually due to inspiratory collapse of wound margins into the tracheal 162 

lumen (Mair and Lane 2010). Cervical cellulitis can progress to result in pyrexia, 163 

pneumomediastinum and pneumothorax (Caron and Townsend 1984, Stick 2012).       164 

• Tracheal stenosis– Stenosis generally occurs as a rare complication following 165 

tracheotomy or tracheal wounds when scar tissue develops across the lumen (Stick 166 

2012, Barnett et al. 2015). Excessive granulation tissue that develops at sites of 167 

tracheal surgery can also obstruct the lumen (Yovich and Stashak 1984). 168 

• Tracheal foreign body– Plant material is the most frequently reported tracheal foreign 169 

body (Urquhart et al. 1981, Brown and Collier 1983, Bodecek et al. 2011). These 170 

objects can become lodged and result in paroxysmal coughing but are rarely large 171 

enough to cause respiratory obstruction. The foreign body may enter the bronchi and 172 

lead to pleuropneumonia in chronic cases (Ferrucci et al. 2010, Bodecek et al. 2011).   173 

• Intraluminal mass– Neoplastic or granulomatous masses are a rare cause of tracheal 174 

obstruction (Lankveld 2001, Collins et al. 2005). Characteristic signs of luminal 175 

obstruction such as increased respiratory noise and effort are usually present.  176 

• Extraluminal mass– Compression of the trachea by external masses is rare. Previous 177 

reports have implicated a variety of masses, including lipomas, lymph node 178 

abscessation and oesophageal diverticula (Yovich and Stashak 1984, Tessier et al. 179 

1996, Gehlen et al. 2010) 180 

Thoracic and systemic disease 181 

Comparable signs of respiratory distress may also arise from intrathoracic disease, which 182 

typically requires a different approach to stabilisation and investigation. Consideration should 183 

be given to pathology that reduces the residual volume of the thorax or decreases the 184 

efficiency of gaseous exchange (Mair and Lane 1996). Potential differential diagnoses may 185 

include acute respiratory distress syndrome (ARDS), pneumonia, pneumothorax, 186 

diaphragmatic hernia and severe equine asthma syndrome (Mair and Lane 1989, Dixon et 187 
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al. 1995, Boy and Sweeney 2000, Wilkins and Seahorn 2004). Smoke inhalation may result 188 

in a combination of upper respiratory tract, lower respiratory tract and systemic disease 189 

(Marsh 2007, McGorum 2017). Other systemic pathology such as toxicity and central 190 

nervous system disease may also present with respiratory signs (Mair and Lane 1996). 191 

Management of such cases is not discussed further in this article. 192 

Initial management 193 

If the upper respiratory tract is suspected to be the cause of respiratory distress, initial 194 

management procedures depend on the severity of distress and the demeanour of the horse 195 

at the time of examination.  In most cases there is time to perform endoscopy to ascertain 196 

the site of obstruction. If an endoscope is not readily available, or if the horse is very 197 

distressed, ataxic or even recumbent, emergency treatment should be instigated before 198 

diagnostics are performed. Horses can react violently to airway obstruction and may be 199 

difficult to restrain. Distress of the patient and increased respiratory effort can exacerbate 200 

airway inspiratory pressures, thus worsening the obstruction (McGorum 2017). Generally 201 

speaking, light sedation of the distressed patient is beneficial and in the authors’ experience, 202 

does not make the obstruction worse.  203 

Establishment of a patent airway is a key primary step. Insertion of a nasotracheal tube is a 204 

minimally invasive method of achieving an airway, though this is not possible in some 205 

circumstances (see section below) and requires an appropriately sized tube and usually, 206 

endoscopic guidance. In most first-opinion emergency situations, a quick and effective 207 

method of bypassing an upper airway obstruction and forming a patent airway is by 208 

performing a tracheotomy and placement of a temporary tracheostomy tube (Dixon 1988). 209 

This can be performed in the standing, recumbent or anaesthetised horse.  210 

A temporary alternative to making a surgical tracheostomy is to pass a nasotracheal tube 211 

(Fig. 11). Endoscopy is required to first see if the obstruction can be by-passed with the tube 212 

and also then greatly facilitates positioning of the tube. Examples of situations where a 213 

nasotracheal tube is useful include bilateral laryngeal paralysis, arytenoid chondritis, nasal 214 
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occlusion due to sinus disease, pharyngeal collapse due to pharyngeal abscessation and 215 

some cases of epiglottic-related swelling, if the rima glottidis is accessible. These tubes are 216 

generally 50-60 cm long and 10-14mm internal diameter, depending on the age and size of 217 

the horse. Using the biopsy channel of the endoscope to topically ‘spray’ the laryngeal and 218 

pharyngeal mucosa with 20-30 ml of lidocaine can reduce the occurrence of the swallowing 219 

and laryngospasm as the tube is passed through the pharyngeal/laryngeal lumen, though 220 

this step might not be required.  Once in position, the tube can be taped to the horse’s 221 

headcollar (Fig. 12).  This temporary solution allows the veterinarian time to discuss the 222 

situation with the client and also to make a surgical tracheotomy incision in a more controlled 223 

and sterile manner.  In cases of nasal passage oedema, administration of intranasal 224 

phenylephrine may be sufficient to resolve passive congestion, though placement of a 225 

nasopharyngeal tube is sometimes required (Lukasik et al. 1997, Clarke et al. 2014).  226 

Tracheotomy procedure: 227 

1. Positioning the head in a normal resting position and sedating the horse optimises 228 

location of the tracheostomy and allows the procedure to be completed promptly. In 229 

very urgent cases, some of the preparatory steps may need to be omitted. 230 

2. The preferred location is the ventral midline at the junction between the upper and 231 

middle thirds of the neck (or around the 5th tracheal ring).  The tracheal rings are 232 

palpable at this level.  If the tracheotomy is positioned too high, the tube may be 233 

occluded when the horse flexes its head and neck.  If positioned too low, there is 234 

thicker musculature covering the trachea which makes the tracheostomy procedure 235 

and replacement of the tube after cleaning more difficult.  The oesophagus also 236 

courses lateral to the left side of the trachea in the mid-third of the neck and could be 237 

damaged at this location.  Nonetheless, the position of the tracheostomy may need to 238 

be adapted in cases with tracheal pathology. It is preferable for the site to be clipped 239 

and aseptically prepared before surgery. 240 
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3. Approximately 10ml of local anaesthetic is infiltrated in a 10cm long, linear pattern 241 

subcutaneously on the midline at the surgical site using a 21-23G needle (Fig. 13). 242 

4. A 6cm linear skin incision is made on midline using a scalpel blade (Fig. 14). The 243 

incision is then extended through the subcutaneous tissue to expose the paired 244 

sternothyrohyoideus muscles. The muscles are bluntly separated along the midline 245 

along the length of the incision, to expose the underlying trachea (Fig. 15). 246 

5. Two cartilage rings in the centre of the incision are located and the annular ligament 247 

between the rings is identified. A scalpel blade is used to gently stab through the 248 

annular ligament, parallel to the cartilage rings (i.e. perpendicular to the skin incision- 249 

Fig. 16). Audible air flow often occurs at this stage. The ligament incision is then 250 

extended 1.5cm bilaterally so that approximately one third of the tracheal 251 

circumference is incised. If more than half of the tracheal circumference is incised, 252 

there is a small risk of long term tracheal luminal stenosis due to mucosal stricture 253 

(Stick 2012). Several important neurovascular structures course along the 254 

dorsolateral aspect of the trachea and can be damaged by a very wide incision. The 255 

recurrent laryngeal nerve is the most ventrally positioned followed by the common 256 

carotid artery and the vagosympathetic trunk, which are located more dorsolaterally. 257 

6. The temporary tracheostomy tube should then be inserted into the trachea (Figs. 17 258 

& 18). A relatively small tube, for example a human tracheostomy tube (internal 259 

diameter 9mm) is easier to place in an emergency and is usually preferable to larger 260 

tubes at this stage. Care should be taken to ensure the tube is not placed 261 

extraluminally into the subcutaneous tissue. Digital guidance is often sufficient to 262 

successfully place the tube. However, insertion of loop sutures using a non-263 

absorbable monofilament suture placed through the ventral midline of each tracheal 264 

ring on either side of the tracheotomy can assist in placement of the tube and readily 265 

identifies the site during future cleaning and tube replacement. There should be 266 

obvious air flow with respiration if the tube is positioned correctly. The tube can then 267 

be secured with bilateral loop sutures using a non-absorbable monofilament suture or 268 
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by tying a loop of conforming bandage around the neck. In a field emergency 269 

situation, the clinician may not have a tracheotomy tube available.  Simply making 270 

the incision in the annular ligament will allow some airflow, and the rings can be 271 

digitally held apart whilst a suitable tube-like structure is sourced.   272 

Temporary tracheostomy tubes: 273 

A range of designs are available for use in a tracheostomy, including metal and plastic 274 

tubes. For horses, commercially available semi-rigid silicone tubes, typically with an internal 275 

diameter of approximately 17mm are ideal for short to medium term use (Fig. 19). These 276 

tubes are also preferable for cases requiring inhalational anaesthesia as they often 277 

incorporate an inflatable cuff, a Murphy’s eye and a funnel adaptor for attachment to a 278 

breathing circuit. In the emergency case, even a relatively small diameter tube (for example 279 

a human tracheostomy tube with internal diameter 9mm) is sufficient to alleviate respiratory 280 

distress. A small temporary tracheostomy pack (Fig. 20) is an inexpensive and compact kit 281 

for ambulatory practitioners to carry in the car or to have prepared in locations around a 282 

clinic. If a purpose made tracheostomy tube is not available, improvised options can include 283 

a cut 10 or 20ml syringe casing, a section of stomach tube, a clean section of hosepipe, or 284 

the cut handle of a 5-litre plastic container (Dixon 1988, Reed et al. 2007). 285 

Management of the temporary tracheostomy: 286 

Tracheostomy sites rapidly accumulate secretions and exudate. Therefore, daily removal 287 

and cleaning of the tube and twice daily cleaning of the site and is recommended (Stick, 288 

2012). Application of petroleum jelly onto the skin along the ventral cervical midline, caudal 289 

to the incision can minimise skin scalding and ease cleaning. Temporary occlusion of the 290 

tracheostomy tube can be performed to assess the degree of nasal airflow before it is 291 

removed. Once the tube is no longer required, it can be removed and the wound left to heal 292 

by secondary intention. This typically occurs within 3-4 weeks (Rush and Mair 2004). Long-293 

term cosmetic outcome is usually good, though a scar is sometimes visible or palpable at the 294 

surgery site.  295 
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Further investigation of emergency upper airway obstruction 296 

Following stabilisation of the patient, further investigation can be performed to confirm 297 

diagnosis and guide additional management. Endoscopy is the most valuable procedure in 298 

the investigation of obstruction at all levels of the upper respiratory tract and some cases 299 

may be amenable to transendoscopic treatment. Radiography of the nasal cavity and 300 

paranasal sinuses is commonly used and is especially applicable for the assessment of 301 

trauma and neoplasia. Intraluminal gas can delineate foreign bodies and luminal obstruction 302 

on pharyngeal or tracheal radiographs but these would normally be more easily visualised 303 

on an endoscopic exam. Ultrasonography can also have applications in assessment of the 304 

pharynx, larynx and trachea. In some cases advanced diagnostic imaging, such as 305 

computed tomography may be valuable. Obstruction secondary to systemic disease may 306 

require additional investigation of other body systems to evaluate the primary disease 307 

process.  308 

Additional treatment 309 

After stabilisation, additional therapy may include further empirical management such as 310 

oxygen insufflation. Beyond this, specific treatment protocols will vary depending on the 311 

pathology present but often require a combination of medical and surgical intervention. In 312 

many cases referral to a hospital facility may be preferable to permit treatment and on-going 313 

management. Several patient and practical factors should be considered prior to travel. It is 314 

important that a patent airway has been established and steps have been taken to minimise 315 

the risk of recurrence of obstruction during travel. Other practical considerations include the 316 

availability of suitable transport, experience of the transporter and distance to the referral 317 

centre. Inspecting the horse compartment of the vehicle can be useful to address any 318 

features which may compromise airway patency, for example positioning of breast bars or 319 

ropes that could dislodge a tracheostomy tube. In this situation, it is usually preferable to 320 

travel the horse without feed being available. 321 
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Repeat obstruction may be a risk in some patients, especially those with marked upper 322 

respiratory tract inflammation. In these cases, potent anti-inflammatory medications are 323 

important and may include systemic corticosteroids and non-steroidal anti-inflammatory 324 

drugs and topical medication such as ‘throat spray’- usually composed of dexamethasone, 325 

dimethyl sulfoxide and glycerol (Brandenberger et al. 2017).  326 

Some cases of severe respiratory tract obstruction may result in the formation of negative 327 

pressure pulmonary oedema and even a degree of pulmonary haemorrhage (Abrahamsen et 328 

al. 1990). This may result in the production of a pink frothy nasal discharge and persistent 329 

dyspnoea, even following bypass of the primary obstruction. Further prompt treatment is 330 

imperative and may include oxygen insufflation, suction of fluid from the airways, 331 

furosemide, sedation, corticosteroids and non-steroidal anti-inflammatory medication (Senior 332 

2005). 333 

Prevention 334 

In a small number of cases respiratory obstruction may be anticipated. This generally 335 

pertains to elective surgical procedures where intra- or post-operative obstruction are likely, 336 

for example after arytenoidectomy. Pre-emptive tracheostomy or nasotracheal intubation is 337 

preferable in these cases. 338 

Conclusions 339 

Acute upper respiratory tract obstructions are a relatively infrequently encountered 340 

emergency in equine practice. A wide spectrum of differential diagnoses can be implicated, 341 

and it is important that the clinician is aware of these. However, a small number of 342 

methodical steps can result in successful management of the majority of these cases: 343 

establishing a patent airway is the most important component, typically by passage of a 344 

nasotracheal tube or via a surgical tracheotomy. Once the patient has been stabilised the 345 

clinician has more time to evaluate the horse and arrange a referral if necessary or confirm 346 

the diagnosis and establish a treatment plan.  347 
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Figure Captions 348 

Fig. 1- Endoscopic image demonstrating reduction in the lumen of the nasal cavity due to 349 

mucosal oedema and purulent drainage from ipsilateral paranasal sinusitis. The endoscope 350 

is positioned at the junction of the middle meatus (green arrow) and the common meatus 351 

(red arrows). 352 

Fig. 2- Endoscopic image of choanal atresia. The caudal aspect of the nasal cavity is 353 

visualised, with the ethmoturbinates located dorsally (green arrow) and the mucosa of the 354 

floor of the cavity ventrally (red arrow). A membranous division is present between the nasal 355 

cavity and the pharynx, obscuring the lumen (blue arrow). 356 

Fig. 3- Endoscopic image of a horse with bilateral guttural pouch empyema. Note the ventral 357 

collapse of the dorsal pharynx (red arrows) reducing the pharyngeal lumen and obscuring 358 

visualisation of the rima glottidis of the larynx.  359 

Fig. 4- Lateral radiograph of the caudal skull and cranial cervical region in a horse with 360 

severe abscessation within the guttural pouch following Streptococcus equi var equi. 361 

infection. There is ventral displacement of the dorsal pharyngeal wall (red arrows) with a 362 

significant reduction in the radiolucent airway lumen. The tip of the epiglottis (blue arrow) 363 

and laryngeal ventricles (green arrow) are also readily identifiable. 364 

Fig. 5- Endoscopic image of a subepiglottic cyst (green arrows). The epiglottis is displaced 365 

dorsally (red arrow). Asphyxiation has been reported in cases where the cyst is swallowed 366 

resulting in airway obstruction. 367 

Fig. 6- An endoscopic image of epiglottitis and associated peri-epiglottic inflammation. The 368 

epiglottis is partially retroverted, with the tip displaced dorsally (green arrow). There is 369 

marked inflammation of the epiglottis and subepiglottic tissue (blue arrow), which is adjacent 370 

to the caudal border of the soft palate (green arrow). 371 
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Fig. 7- Endoscopic image of a horse with arytenoid chondritis following a laryngoplasty. Note 372 

the generalised enlargement of the left arytenoid, which is displaced medially at rest (blue 373 

arrow). 374 

Fig. 8- An endoscopic image of a horse with marked bilateral arytenoid chondropathy. The 375 

lateral border of the right corniculate is visible (red arrow). Proliferative granulomatous tissue 376 

formation has formed on the medial aspects of both arytenoid cartilages (green arrows), 377 

obscuring the rima glottidis. 378 

Fig. 9- An endoscopic image of a laryngeal foreign body. Plant material is typically 379 

implicated in cases of pharyngeal, laryngeal and tracheal foreign bodies. 380 

Fig. 10- Endoscopic image of tracheal collapse due to congenitally abnormal tracheal 381 

cartilages.  382 

Fig. 11- Endoscopic image of a larynx with a nasotracheal tube in place. Endoscopic 383 

guidance can be very helpful in placement of nasotracheal tubes. 384 

Fig. 12- A horse with nasotracheal tube in place. Tape has been wrapped around the tube 385 

and secured to the headcollar. 386 

Fig. 13- Prior to tracheotomy, approximately 10ml of local anaesthetic is infiltrated in a 10cm 387 

long, linear pattern subcutaneously on the midline at the surgical site using a 21-23G needle. 388 

Fig. 14- To begin the tracheotomy a 6cm linear skin incision is made on the ventral cervical 389 

midline using a scalpel blade. 390 

Fig. 15- The paired sternothyrohyoideus muscles are exposed and bluntly separated along 391 

the midline to expose the underlying trachea. 392 

Fig. 16- Two cartilage rings in the centre of the incision are located and the annular ligament 393 

between the rings is identified. A scalpel blade is used to stab through the annular ligament, 394 

parallel to the cartilage rings. 395 
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Fig. 17- Endoscopic image of a 9mm internal diameter tracheostomy tube in-situ following 396 

emergency tracheotomy. 397 

Fig. 18- A horse with a temporary tracheostomy with a silicone tracheostomy tube in-situ. 398 

Fig. 19- An example of a semi-rigid silicone tracheostomy tube, with an internal diameter of 399 

approximately 17mm, which is ideal for short to medium term use, including for anaesthesia. 400 

Fig. 20- A compact temporary tracheostomy kit can easily be assembled for use in an 401 

emergency. This should include the important items required to prepare the surgical site and 402 

perform the procedure: (A) Local anaesthetic, 21G needles, a 10ml syringe and sterile 403 

gloves. (B) Scalpel blades, sterile swabs and a commercially available human temporary 404 

tracheostomy tube. (C) Conforming bandage and 3.5 metric non-absorbable suture material. 405 

Other items for preparation such as clippers and surgical scrub are usually readily available.  406 

References 407 

Abrahamsen, E.J., Bohanon, T.C., Bednarski, R.M., Hubbell, J.A. and Muir, W.W. (1990) 408 

Bilateral arytenoid cartilage paralysis after inhalation anesthesia in a horse. J. Am. Vet. Med. 409 

A. 197, 1363–5 410 

Aitken, M.R. and Parente, E.J. (2011) Epiglottic abnormalities in mature nonracehorses: 23 411 

cases (1990–2009). J. Am. Vet. Med. A. 238, 1634–1638 412 

Aleman, M., Nieto, J.E., Benak, J. and Johnson, L.R. (2008) Tracheal collapse in American 413 

Miniature Horses: 13 cases (1985–2007). J. Am. Vet. Med. A. 233, 1302–1306 414 

Allen, K.J. (2010) Laryngeal paralysis secondary to lead toxicosis. Equine Vet. Educ. 22, 415 

182–186 416 

Barnett, T.P., Hawkes, C.S. and Dixon, P.M. (2015) Tracheal resection and anastomosis 417 

after traumatic tracheal stenosis in a horse. Vet. Surg. 44, 265–269 418 

Blazyczek, I., Hamann, H., Deegen, E., Distl, O. and Ohnesorge, B. (2004) Retrospective 419 

analysis of 50 cases of guttural pouch tympany in foals. Vet. Rec. 154, 261–4 420 



Equine emergency upper airway management 

Bodecek, S., Jahn, P., Ottova, L., Vavrouchova, E., Dobesova, O. and Fictum, P. (2011) 421 

Pleuropneumonia in two horses caused by a tracheobronchial foreign body. Equine Vet. 422 

Educ. 23, 296–301 423 

Boy, M.G. and Sweeney, C.R. (2000) Pneumothorax in horses: 40 cases (1980-1997). J. 424 

Am. Vet. Med. A. 216, 1955–9 425 

Bradbury, L.A., Dugdale, A.H.A., Knottenbelt, D.C., Mackane, S.A. and Senior, J.M. (2008) 426 

The Effects of Anesthesia on Laryngeal Function and Laryngeal/Pharyngeal Trauma in the 427 

Horse. J Equine Vet. Sci. 28, 461–467 428 

Brandenberger, O., Mespoulhès-Rivière, C. and Rossignol, F. (2017) Comparison of 429 

Anatomic Distribution of Topical Medication in the Upper Respiratory Tract after ‘Throat 430 

Spray’ and Oral Application in Horses. Proceedings 46th Annual Scientific Meeting of the 431 

European College of Veterinary Surgeons.  432 

Brown, C.M. and Collier, M.A. (1983) Tracheobronchial foreign body in a horse. J. Am. Vet. 433 

Med. A. 182, 280–1 434 

Canada, N.C., McNally, T.P., Slone, D.E., Clark, C.K. (2017) Temporary right recurrent 435 

laryngeal neuropathy in a horse associated with a left prosthetic laryngoplasty procedure. 436 

Equine Vet. Educ. 29, 304–309 437 

Caron, J.P. and Townsend, H.G.G. (1984) Tracheal Perforation and Widespread 438 

Subcutaneous Emphysema in a Horse. Canadian Vet. J. 25, 339–341 439 

Carr, E.A., Spier, S.J., Kortz, G.D. and Hoffman, E.P. (1996) Laryngeal and pharyngeal 440 

dysfunction in horses homozygous for hyperkalemic periodic paralysis. J. Am. Vet. Med. A. 441 

209, 798–803 442 

Clarke, K.W., Trim, C.M. and Hall, L.W. (2014) Anaesthesia of the horse. In: Veterinary 443 

Anaesthesia 11th edn. Elsevier, Edinburgh. pp 245–311. 444 

Collins, N.M., Barakzai, S.Z. and Dixon, P.M. (2005) Tracheal obstruction by an eosinophilic 445 



Equine emergency upper airway management 

polyp in a horse. Equine Vet. Educ. 17, 128–131 446 

Cramp, P.A., Prange, T. and Nickels, F.A. (2014) Standing equine surgery of the upper 447 

respiratory tract. Vet. Clin. N. Am.-Equine 30, 111–141 448 

Davenport-Goodall, C.L.M. and Parente, E.J. (2003) Disorders of the larynx. Vet. Clin. N. 449 

Am.-Equine 19, 169–187 450 

Dickinson, C.E., Traub-Dargatz, J.L., Dargatz, D.A., Bennett, D.G. and Knight, A.P. (1996) 451 

Rattlesnake venom poisoning in horses: 32 cases (1973-1993). J. Am. Vet. Med. A. 208, 452 

1866–71 453 

Dixon, P. (1988) Tracheostomy in the horse. In Practice 10, 249–253 454 

Dixon, P.M., McGorum, B.C., Railton, D.I., Hawe, C., Tremaine, W.H., Pickles, K. and 455 

McCann, J. (2001) Laryngeal paralysis: a study of 375 cases in a mixed-breed population of 456 

horses. Equine Vet. J. 33, 452–458 457 

Dixon, P.M., Railton, D.I. and McGorum, B.C. (1993) Temporary bilateral laryngeal paralysis 458 

in a horse associated with general anaesthesia and post anaesthetic myositis. Vet. Rec. 459 

132, 29–32 460 

Dixon, P.M., Railton, D.I. and McGorum, B.C. (1995) Equine pulmonary disease: a case 461 

control study of 300 referred cases. Part 1: Examination techniques, diagnostic criteria and 462 

diagnoses. Equine Vet. J. 27, 416–421 463 

Duncan, I.D. and Brook, D. (1985) Bilateral laryngeal paralysis in the horse. Equine Vet. J. 464 

17, 228–233 465 

Ferrucci, F., Croci, C., Zucca, E., Benveniste, S., Ferro, E. and Tradati, F. (2010) Use of a 466 

transendoscopic technique to remove a bronchial foreign body in a Standardbred colt. 467 

Equine Vet. Educ. 15, 228–232 468 

Fulton, I.C., Anderson, B.H., Stick, J.A. and Robertson, J.T. (2012) Larynx. In: Equine 469 



Equine emergency upper airway management 

Surgery 4th edn., Eds: Auer, J.A. and Stick, J.A. Elsevier, St. Louis. pp 592–623. 470 

Gehlen, H., Stadler, P. and Ohnesorge, B. (2010) Tracheal obstruction in a horse with 471 

oesophageal stenosis and diverticulum. Equine Vet. Educ. 17, 132–134 472 

Hawkins, J. (2015) Choanal Atresia. In: Advances in Equine Upper Respiratory Surgery. 1st 473 

edn. Ed: Hawkins J., John Wiley & Sons, Inc., Hoboken, NJ, USA. pp 167–170. 474 

Hawkins, J.F. and Tulleners, E.P. (1994) Epiglottitis in horses: 20 cases (1988-1993). J. Am. 475 

Vet. Med. A.205, 1577–80 476 

Hay, W.P., Baskett,  A. and Abdy, M.J. (1997) Complete upper airway obstruction and 477 

syncope caused by a subepiglottic cyst in a horse. Equine Vet. J. 29, 75–6 478 

Head, K.W. and Dixon, P.M. (1999) Equine Nasal and Paranasal Sinus Tumours. Part 1: 479 

Review of the Literature and Tumour Classification. The Veterinary Journal 157, 261–279 480 

Heath, R.B., Steffey, E.P., Thurmon, J.C., Wertz, E.M., Meagher, D.M., Hyyppa, T. and 481 

Slyke, G.L. (1989) Laryngotracheal lesions following routine orotracheal intubation in the 482 

horse. Equine Vet. J. 21, 434–437 483 

James, F.M., Parente, E.J. and Palmer, J.E. (2006) Management of bilateral choanal atresia 484 

in a foal. J. Am. Vet. Med. A. 229, 1784–1789 485 

Jones, D.L. (1994) Squamous cell carcinoma of the larynx and pharynx in horses. Cornell 486 

Vet. 84, 15–24 487 

Kiper, M.L., Wrigley, R., Traub-Dargatz, J. and Bennett, D. (1992) Metallic foreign bodies in 488 

the mouth or pharynx of horses: seven cases (1983-1989). J. Am. Vet. Med. A. 200, 91–3 489 

Koenig, J., Silveira, A., Chalmers, H., Buenviaje, G. and Lillie, B.N. (2012) Laryngeal 490 

neuroendocrine tumour in a horse. Equine Vet. Educ. 24, 12–16 491 

Lankveld, D.P.K. (2001) Tracheal obstruction by an eosinophilic granuloma in a horse: 492 

surgical and Nd:YAG laser treatment. Equine Vet. Educ. 13, 309–312 493 



Equine emergency upper airway management 

Lukasik, V.M., Gleed, R.D., Scarlett, J.M., Ludders, J.W., Moon, P.F., Ballenstedt, J.L., 494 

Sturmer, A.T. (1997) Intranasal phenylephrine reduces post anaesthetic upper airway 495 

obstruction in horses. Equine Vet. J. 29, 236–238 496 

Mair, T.S. and Lane, J.G. (1989) Pneumonia, lung abscesses and pleuritis in adult horses: a 497 

review of 51 cases. Equine Vet. J. 21, 175–180 498 

Mair, T.S. and Lane, J.G. (1990) Tracheal obstructions in two horses and a donkey. Vet. 499 

Rec. 126, 303–4 500 

Mair, T.S. and Lane, J.G. (1996) The differential diagnosis of sudden onset respiratory 501 

distress. Equine Vet. Educ. 8, 131–136 502 

Mair, T.S. and Lane, J.G. (2010) Diseases of the equine trachea. Equine Vet. Educ. 17, 503 

146–149 504 

Marsh, P.S. (2007) Fire and Smoke Inhalation Injury in Horses. Vet. Clin. N. Am.-Equine 23, 505 

19–30 506 

McGorum, B.C. (2017) Emergency management of equine acute upper airway obstruction. 507 

Proceedings European Veterinary Conference 2017. The Hague. 508 

Mealey, R.H. and Long, M.T. (2018) Mechanisms of Disease and Immunity. In: Equine 509 

Internal Medicine. 4th edn. Eds: Reed SM, Bayly WM and Sellon DC. Elsevier, St. Louis. pp 510 

3–78. 511 

Mudge, M.C. and Bramlage, L.R. (2007) Field Fracture Management. Vet. Clin. N. Am.-512 

Equine 23, 117–133 513 

Norman, T.E., Chaffin, M.K., Bisset, W.T. and Thompson, J.A. (2012) Association of clinical 514 

signs with endoscopic findings in horses with nasopharyngeal cicatrix syndrome: 118 cases 515 

(2003–2008). J. Am. Vet. Med. A.240, 734–739 516 

Powell, R.J., Toit, N. du, Burden, F.A. and Dixon, P.M. (2010) Morphological study of 517 



Equine emergency upper airway management 

tracheal shape in donkeys with and without tracheal obstruction. Equine Vet. J. 42, 136–141 518 

Rakesh, V., Ducharme, N.G., Datta, A.K., Cheetham, J. and Pease, A.P. (2008) 519 

Development of equine upper airway fluid mechanics model for Thoroughbred racehorses. 520 

Equine Vet. J. 40, 272–279 521 

Reed, R., Kerr, C. and Pauwels, F. (2007) The Respiratory System. In: Manual of Equine 522 

Anesthesia and Analgesia. 1st edn. Eds: Doherty, T. and Valverde, A. Blackwell Publishing 523 

Ltd, Oxford, UK. pp 37–66. 524 

Rush, B. and Mair, T. (2004) The Trachea. In: Equine Respiratory Diseases. 1st edn. 525 

Blackwell Science Ltd, Oxford, UK. pp 145–156. 526 

Rush, B. and Mair, T.S. (2004) The Pharynx. In: Equine Respiratory Diseases. 1st edn. 527 

Blackwell Science Ltd, Oxford, UK. pp 81–106. 528 

Rush, B. and Mair, T.S. (2004) The Larynx. In: Equine Respiratory Diseases. 1st edn. 529 

Blackwell Science Ltd, Oxford, UK. pp 107–136. 530 

Salz, R.O., Ahern, B.J. and Lumsden, J.M. (2013) Subepiglottic cysts in 15 horses. Equine 531 

Vet. Educ. 25, 403–407 532 

Schwarzwald, C.C. (2018) Disorders of the Cardiovascular System. In: Equine Internal 533 

Medicine. 4th edn. Eds: Reed SM, Bayly WM and Sellon DC. Elsevier, St. Louis. pp 387–534 

541. 535 

Senior, M. (2005) Post-anaesthetic pulmonary oedema in horses: A review. Vet. Anaesth. 536 

Analg. 32, 193–200 537 

Spanton, J.A., Henderson, I.S.F., Krudewig, C. and Mair, T.S. (2008) Tracheal rupture in a 538 

native pony mare associated with a condition resembling tracheobronchopathia 539 

osteochondroplastica. Equine Vet. Educ. 20, 582–586 540 

Stick, J.A. (2012) Trachea. In: Equine Surgery 4th edn., Eds: Auer, J.A. and Stick, J.A. 541 



Equine emergency upper airway management 

Elsevier, St. Louis. pp 643–649. 542 

Sullivan, E.K. and Parente, E.J. (2003) Disorders of the pharynx. Vet. Clin. N. Am.-Equine 543 

19, 159–67, vii–viii 544 

Sweeney, C.R. (1996) Strangles: Streptococcus equi infection in horses. Equine Vet. Educ. 545 

8, 317–322 546 

Tessier, J., Neuwirth, L.A. and Merritt, A.M. (1996) Peritracheal abscess as the cause of 547 

tracheal compression and severe respiratory distress in a horse. Equine Vet. Educ. 8, 127–548 

130 549 

Tremaine, W.H. and Dixon, P.M. (2001) A long-term study of 277 cases of equine sinonasal 550 

disease. Part 1: details of horses, historical, clinical and ancillary diagnostic findings. Equine 551 

Vet. J. 33, 274–82 552 

Trim, C.M. (1984) Complications associated with the use of the cuffless endotracheal tube in 553 

the horse. J. Am. Vet. Med. A.185, 541–2 554 

Urquhart, K.A., Gerring, E.L. and Shepherd, M.P. (1981) Tracheobronchial foreign body in a 555 

pony. Equine Vet. J. 13, 262–264 556 

van den Wollenberg, L., van den Belt, A.J.M. and van der Kolk, J.H. (2002) Squamous cell 557 

carcinoma of the larynx in a Shetland pony. Equine Vet. Educ. 14, 60–62 558 

Wilkins, P.A. and Seahorn, T. (2004) Acute respiratory distress syndrome. Vet. Clin. N. Am.-559 

Equine 20, 253–273 560 

Yovich, J. V, Stashak, T.S. (1984) Surgical Repair of a Collapsed Trachea Caused by a 561 

Lipoma in a Horse. Vet. Surg. 13, 217–221 562 


