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KEY POINTS

� It is important to identify the anatomic source of the respiratory distress (upper vs lower
respiratory tract [noise/no noise] vs nonrespiratory).

� Establish or maintain an airway if necessary using a nasogastric tube or via tracheostomy.

� Ultrasound, endoscopy, and tracheostomy tubes are useful tools to have on the truck.

� Try to avoid the use of sedation in these animals owing to respiratory compromise.
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Video content accompanies this article at http://www.vetequine.theclinics.
com.
INTRODUCTION

Respiratory distress in the horse and foal is an emergency. Managing equine respira-
tory distress in the field starts with appropriate assessment of the patient to determine
whether the breathing obstruction stems from the upper or lower respiratory tract or is
nonrespiratory in origin. The veterinarian must assess the severity of the situation, take
action to attempt to relieve the distress mechanically or medically, and determine the
need to triage the animal for hospitalization if possible. Establishing an airway in upper
respiratory distress is a lifesaving procedure and should be followed by maintaining
adequate breathing and circulation. Diagnosing the cause of respiratory distress is
necessary to direct treatment appropriately.

DEFINITIONS AND PATHOPHYSIOLOGY

Respiratory distress is an excessive degree of effort to breathe based on an assess-
ment of respiratory rate, rhythm, and character. It often suggests that breathing is
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labored.1 The term dyspnea is sometimes used interchangeably with respiratory
distress, but is more accurately used in human medicine owing to it being a subjective
feeling of difficult breathing or shortness of breath.1 Respiratory distress is caused by
hypoxia (PaO2 lower than 80 mmHg), which is most commonly due to a lack of proper
movement of oxygen-containing air into and out of the lungs, but can also be due to
the inability of the blood to carry oxygen or the inability of the tissues to process the
oxygen.1

CLINICAL SIGNS

Horse and foals that are in respiratory distress will have abnormal respiratory rates,
rhythm, and character to their breathing or various combinations of these signs.1

Tachypnea is a common finding in animals with respiratory distress. The normal res-
piratory rate at rest for the horse is 8 to 16 breaths per minute and can be slightly faster
in the foal depending on its age. Increased ambient temperature can raise the respi-
ratory rate of the horse as the horse attempts to cool itself. In the normal horse, breath-
ing should be regular and not be labored. Horses in respiratory distress often have
increased abdominal effort and flared nostrils. Severe respiratory distress may result
in retractions. Horses may have a concurrent cough, have nasal discharge, and usu-
ally have exercise intolerance. Special attention should be paid to the presence or
absence of upper respiratory noise (stridor on inspiration [most common] or stertor
on expiration). Auscultation of the trachea can help identify more subtle noises origi-
nating from the upper respiratory tract.
The animal’s stance should be noted. Horses with abducted elbows or reluctance to

walk may have a pleural component to their disease. Animals may have an inspiratory
or expiratory grunt (see Video 1). The grunt is an attempt to maintain an adequate lung
volume (usually on expiration) against a partially closed glottis.2 Expiratory grunts have
been considered the cardinal sign of lobar pneumonia in humans and provides phys-
iologic advantages to the compromised patient. It was the mainstay for the develop-
ment of positive-pressure breathing therapy. It is thought to physiologically help
prevent lung edema by preventing the release of serum from the lung capillaries by
positive pressure on pulmonary circulation.3

PHYSICAL EXAMINATION FINDINGS

Examination of the mucous membranes should be the first thing performed in physical
examination. The veterinarian must assess mucous membrane color, capillary refill
time, and the presence of petechia and ecchymoses. Cyanotic mucous membrane
is a sign of central cyanosis and does not occur until PaO2 is lower than 40 mm Hg,
indicating a dire situation unless corrected immediately. It represents inadequate
oxygenation of arterial blood or the presence of abnormal hemoglobin.4 In addition
to respiratory rate, heart rate and temperature should be obtained. Note the character,
regularity, and pattern of breathing as well as the symmetry and synchronicity of the
chest excursions.
Determine the amount of airflow from each nostril. Percussion of the sinuses may

reveal a change in density and facial asymmetry, revealing a mass effect resulting in
upper respiratory distress. Palpation of the submandibular and retropharyngeal re-
gions may reveal enlarged lymph nodes, resulting in secondary airway obstruction.
Auscult the trachea to assess for tracheal rattles and upper respiratory stridor. The
normal lung field should extend from the shoulder musculature cranially to the seven-
teenth intercostal space at the level of the tuber coxae caudodorsally, with a curve
returning cranioventrally to the level of the olecranon. The epaxial muscles border
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dorsally. Auscultation may reveal adventitial lung sounds that consist of crackles and
wheezes. Crackles are short sounds caused by sudden pressure equalization when
part of the airway opens during breathing, which are most commonly heard with pneu-
monia, interstitial fibrosis, chronic obstructive lung disease, congestive heart failure,
and atelectasis. Wheezes result from the vibration of the airway walls at the end of
the expiration or beginning of the inspiration.5 Pleural friction rubs indicate pleural dis-
ease. Percussion can be used to determine a fluid line within the pleural space. Car-
diac sounds may radiate owing to a consolidated lung field. Chronic respiratory
distress may result in hypertrophy of the ventral abdominal muscles, resulting in a
heave line. Cardiac auscultation should also be carefully examined for murmurs, dys-
rhythmias, and muffling of heart sounds in case respiratory distress is cardiac in origin.

PROCEDURES, EQUIPMENT, AND DIAGNOSTICS

The first and foremost issue to determine is whether the animal is in enough distress
that emergency, lifesaving procedures need to occur before any other diagnostics. In
the case of an upper respiratory obstruction, airway patency needs to be established.
If severe nasal swelling has occurred, owners can pass cut pieces of the garden hose
up the ventral meatus while they wait for the veterinarian’s arrival. These can remain
intact for as long as necessary while the veterinarian examines the animal. Another
noninvasive technique to establish an airway is to pass a small nasogastric tube
partially into the trachea if it will pass through the glottis. It then can be secured in
place with medical tape. Emergency tracheotomy can also be performed to establish
an airway via vertical incision through the skin and ventral neck muscles and horizontal
incision between the tracheal rings (Box 1) (Fig. 1).
In addition to one’s physical examination, additional diagnostics can be performed

to determine the location and severity of the disease causing the respiratory distress. If
upper respiratory noise is present, then upper airway endoscopy examination and
radiography can be performed. Other reasons to perform an upper respiratory endos-
copy examination include concurrent nasal discharge, epistaxis, coughing,
dysphagia, and sometimes exercise intolerance. Ultrasonography is a particularly
useful imaging modality to examine the lungs in the field. Owing to the limit of the
Box 1

Steps for performing a tracheotomy/temporary tracheostomy in the field

� Palpate the trachea on the ventral midline of the neck in the region between the upper and
middle third of the neck in the horse.

� Clip the surgical area, and perform a sterile scrub.

� Place a local anesthetic (5–10 mL of 2% lidocaine) subcutaneously and into the paired
sternothyrohyoideus muscles over the trachea.

� Using sterile technique, a 10-cm incision is made through the skin, subcutaneous tissue, and
cutaneous colli muscle. The paired sternothyrohyoideus muscle bellies are bluntly divided
along the ventral midline for a distance of about 8 cm and held in a retracted position using a
self-retaining retractor.

� An incision is then made in the annular ligament between two adjacent cartilage rings such
that the incision is parallel to the orientation of the cartilage rings and perpendicular to the
skin incision. The incision between the rings is lengthened to allow placement of a tracheal
cannula. The incision should not exceed one-half the circumference of the trachea.

� The tracheal tube is inserted through the incision (see Fig. 1).



Fig. 1. Weanling with the tracheostomy tube in place that was experiencing severe upper
respiratory stridor owing to retropharyngeal lymph node enlargement secondary to
strangles.
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radiographic plate size and x-ray penetration of mobile units, field thoracic radiog-
raphy is typically only useful in the neonate or animals of similar size and stature.
Ideally, a 2.5 to 5 mHz curvilinear probe that can penetrate to a depth of 30 cm works
best for the thorax, but a rectal probe will also work. A linear probe will give you more
definition but less depth.6 Point-of-care ultrasound is now readily available, making ul-
trasound more affordable to put in every equine veterinary truck. The convenience of
these handheld units that can be displayed on a mobile device makes them ideal for
examining acute pathologies during time-sensitive emergencies.7

Additional equipment that can be helpful in the field includes a portable, handheld
blood analyzer in which an arterial blood gas test could be performed (Box 2). Acces-
sible arteries for blood collection include the facial artery or the brachial or greater
metatarsal artery of a foal. A portable, battery-operated suction device can be useful
to relieve pneumothorax.
Diagnostics that can assist in assessing the patient’s systemic status and deter-

mining clinical management include a complete blood count, the clinical chemistry
profile, and inflammatory proteins such as fibrinogen and serum amyloid A. Other di-
agnostics to consider are submissions for viral and bacterial testing.

UPPER RESPIRATORY CONDITIONS THAT CAUSE RESPIRATORY DISTRESS (WITH
NOISE)

Many upper respiratory conditions can cause respiratory distress of the horse and
foal. These conditions affect the nasal passages, nasopharynx, larynx, or trachea.
Because horses are obligate nasal breathers, a bilateral nasal obstruction will prevent



Box 2

Equipment for respiratory emergencies in the field

Essential
Narrow-diameter nasogastric tube
Tracheostomy tube
1-m Endoscope
Ultrasound

Helpful
Two 12-inch pieces of cut garden hose
Portable suction device
Handheld blood gas analyzer
Portable oxygen tank for nasal insufflation (should be anchored in the vehicle during
motion)
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breathing. Nasal and laryngeal swelling secondary to edema can be life-threatening as
in the case of anaphylaxis or snake envenomation. Rarely, horses have inhaled foreign
bodies that become lodged in the trachea or a main stem bronchus, or potentially se-
vere trauma to the nasal cavity may preclude smooth air flow. Establishing an airway in
the case of respiratory distress with noise is essential. The following conditions are up-
per respiratory conditions that are causes of respiratory distress in the equid.

Strangles

Enlargement of the retropharyngeal lymph nodes from infection with Streptococcus
equi subsp. equi, especially when swelling develops axially into the pharyngeal space,
can result in significant narrowing of the nasopharynx and result in asphyxiation.
These horses will often stand with an extended head and neck, and palpation of the
retropharyngeal region will be turgid and sensitive to the touch (Fig. 2). When swelling
is severe, these horses need emergency tracheostomies. Axial swelling into the phar-
ynx and guttural pouch makes lymph nodes inaccessible for safe drainage via lancing.
A tracheostomy can be performed as a preventative measure while the animal is
concurrently treated with penicillin and nonsteroidal anti-inflammatories to resolve
swelling.8

Nasopharyngeal Cicatrix

This condition is caused by inflammation that results in the scarring of the pharynx,
guttural pouch openings, epiglottis, and/or arytenoid cartilages, which results in nar-
rowing of the nasopharyngeal region. It is most commonly seen in older horses that are
on pasture in the eastern and southern states bordering the Gulf of Mexico. Horses
can present acutely, with less than 50% of the airway patent. These horses may
have nasal discharge and exercise intolerance, but they typically do not cough. On
endoscopy, the nasopharyngeal region will be hyperemic. Emergency tracheostomy
may be required if the animal is in respiratory distress. Referral for diode laser treat-
ment to break down the scarring in the nasopharyngeal region may improve airway
patency, but some horses do require a permanent tracheostomy.9

Epiglottic Cyst/Subepiglottic Granuloma

A rare cause of respiratory distress is conditions affecting the epiglottis such as
epiglottic cysts and granulomas. Depending on the size of the lesion, partial or full
obstruction of the rima glottis can occur, resulting in upper respiratory noise, exercise



Fig. 2. Weanling with severe axial swelling of retropharyngeal lymph nodes secondary to
infection with Streptococcus equi subsp. equi resulting in head and neck extension at rest.
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intolerance, coughing, nasal discharge, and respiratory distress. Referral for surgical
correction is required for these conditions.10

Arytenoid Chondropathy

Although arytenoid chondropathy typically presents with progressive upper respira-
tory noise and/or coughing, if ignored, the horse could present with acute respiratory
distress, requiring an emergency tracheostomy. Arytenoid chondropathy is an upper
airway condition in which the arytenoid cartilage mucosa is inflamed secondary to a
bacterial or viral infection via hematogenous spread. It most commonly presents as
a performance-limiting condition in thoroughbred racehorses. A recent Australian
study highlighted the importance of common respiratory bacteria as causative agents
of opportunistic infections in this disease as well as the importance of appropriate
broad-spectrum antimicrobial usage and the possibility of involvement of multidrug-
resistant bacteria.11

Snake Envenomation

Rattlesnake envenomation is a common cause of severe nasal swelling and resultant
respiratory distress in horses in endemic areas. Horses are often bit on the nose,
resulting in swelling and edema. Maintaining an airway for these horses is essential,
and often, the horses are seen by the primary veterinarian before the nasal swelling
is at its worst. Passage of a cut garden hose or nasogastric tube up the ventral nasal
meatus can help prevent full obstruction in these horses until swelling is brought under
control with steroidal or nonsteroidal anti-inflammatories, broad-spectrum antibiotics,
and antivenom if available and financially feasible. A tetanus toxoid should also be
administered if vaccination status is not up to date. Alternatively, in cases with severe
swelling, a temporary tracheotomy may be necessary (see Box 1). These horses often
need concurrent management of tissue necrosis, possible coagulopathies, and hemo-
lytic anemia. Cardiac abnormalities are common in affected animals, so serial moni-
toring of cardiac troponin 1 and electrocardiogram (ECG) recordings is
recommended.12,13
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Tracheal Collapse

Noncongenital tracheal collapse in miniature horses and ponies occurs as the result of
degeneration of the hyaline cartilage rings, weakening of the dorsal trachealis muscle,
and elongation of dorsal tracheal ligament.14,15 Donkeys may be predisposed to
tracheal ring deformities.16 Most commonly, this condition affects the extrathoracic
trachea, presenting as an inspiratory stridor, but can present as expiratory noise if
the intrathoracic trachea is affected.17 Mild cases can be managed by keeping the an-
imal calm and cool as well as managing any concurrent respiratory conditions such as
lower air inflammatory disease. Animals that are hyperventilating will benefit from
nasal insufflation oxygen therapy, decreasing the amount of collapse. More severe
cases may require surgical stenting, but this has had varying success owing to the
involvement of the dorsal tracheal ligaments and the intrathoracic component to
this condition.14

Hyperkalemic Periodic Paralysis Pharyngeal Dysfunction

Hyperkalemic periodic paralysis (HYPP) is caused by the inherited defect in skeletal
muscle sodium channels and can present in the adult as an acute attack with paralysis
of the upper respiratory muscles. These animals may present with dysphagia and res-
piratory distress. This ismost commonly seen in horses that are homozygous for HYPP,
resulting in pharyngeal collapse, pharyngeal edema, and laryngeal paralysis.18,19 Ho-
mozygous and heterozygous foals have presented with severe pharyngeal dysfunction
at birth, resulting in respiratory distress and dysphagia. In both the adult and the
neonate, an emergency tracheostomy may be needed to prevent asphyxia. As the
foal matures, pharyngeal function may improve with time. Acute distress cases should
also be managed by stabilizing the muscle membrane with slow administration of 23%
calcium gluconate diluted in 0.9%NaCl (0.2–0.4 mL/kg) and reducing extracellular po-
tassium levelswith intravenously (IV) 5%dextrose solution alone (4–6mL/kg) or in com-
bination with 8.4% sodium bicarbonate (0.5–1.0 mEq/kg or 0.5–1.0 mL/kg).18

Atresia Choanae

A rare neonatal upper respiratory cause of distress is atresia choanae that is a respi-
ratory emergency with a long-term guarded prognosis. It is a congenital malformation
resulting in a membranous obstruction, preventing communication between the nasal
cavity and the pharynx. If the condition is bilateral, the condition can be fatal unless an
emergency tracheostomy is performed at birth because horses are obligate nasal
breathers. The foal will require referral for repeated transendoscopic laser fenestration
and bougienage procedures to prevent recurrent stenosis as the animal grows.20

Esophageal Obstruction

Although not respiratory in origin, esophageal obstruction can be a cause of respira-
tory distress with concurrent noise. Usually caused by a food bolus lodged in the prox-
imal two-thirds of the esophagus, physical obstruction of the neighboring trachea or
larynx may occur. In addition, horses are often quite stressed owing to the inability
to swallow. As this condition is not primarily respiratory in origin, sedation is indicated
to relax the horse’s disposition and the esophagus. In acute, but mild, cases, esoph-
ageal relaxation with alpha-2 agonists may be sufficient to result in dislodgement and
swallowing of the food bolus. Most cases require additional passage of a nasogastric
tube to dislodge the bolus. In more severe cases with a dehydrated bolus, copious
lavage via the nasogastric tube is required with or without systemic rehydration via
intravenous fluids. Oxytocin (0.11–0.22 IU/kg IV) or buscopan (0.3 mg/kg IV or
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intramuscularly [IM]) can be used to relax the distal third of the esophagus that con-
tains smooth muscle.21 Nonsteroidal anti-inflammatories are used to control inflam-
mation at the site of the bolus, and systemic broad-spectrum antibiotics are useful
to prevent secondary aspiration pneumonia in cases that were obstructed for a pro-
longed period or required aggressive lavage.22

RESPIRATORY DISTRESS CAUSED BY LOWER RESPIRATORY CONDITIONS

A variety of lower respiratory conditions affecting the lung can cause respiratory
distress. Many of the conditions require intensive monitoring and may require referral.
Emergency triage should still focus on establishing an airway and then restoration of
breathing, followed by circulation.23 The underlying cause for the distress must be
determined in order to focus on management.

Pneumonia and Pleuropneumonia

Severe pneumonia and pleuropneumonia, both viral and bacterial in origin, can result
in acute respiratory distress. Animals may present with pleurodynia and be unwilling to
move, but usually horses present with coughing, nasal discharge, fever, and/or
anorexia. Increased bronchovesicular sounds may be evident on auscultation, with
crackles and wheezes. The presence of pleural fluid can be identified on auscultation
(evident by lack of lung sounds or radiating heart sounds) or by thoracic ultrasound,
and thoracocentesis can be performed to relieve the respiratory distress. Aerobic
and anaerobic culture and sensitivity of any pleural fluid retrieved should be analyzed
in addition to samples obtained by means of a transtracheal wash. Broad-spectrum
antibiotics such as penicillin (22,000–44,000 U/kg) and aminoglycosides are often
the mainstay of bacterial pneumonia treatment until culture and sensitivity results
are available, with metronidazole (15–25 mg/kg PO/PR QID) added when pleural
involvement is evident.24 Extensive supportive care may be required in cases of evi-
dence of toxemia, and hospitalization would be indicated.

Pulmonary Edema

Pulmonary edema is typically secondary to a cardiogenic or noncardiogenic patho-
logic condition. The underlying pathologic condition results in alterations in forces
that change the surface area and pore size of the blood-gas barrier, resulting in accu-
mulation of extravascular fluid in the lung. Accumulation can also result owing to
decreased lymphatic drainage.25 Examples of underlying conditions are upper airway
obstruction, fluid overload, anaphylaxis, and smoke inhalation. In order to relieve the
pulmonary edema, both the resultant damage to the lung as well as the underlying
cause must be treated. Horses present with shallow breathing and dyspnea; crackles
and wheezes are heard on auscultation. Venous distension can be present in fluid
overload. Fluid from the nose can be clear, yellow, or pink-tinged. Red fluid carries
a poor prognosis. These animals often cough continuously and typically need referral
for intensive monitoring and treatment with nasal insufflation of oxygen. They may
need to be stabilized first with a combination of furosemide (1 mg/kg IV), bronchodi-
lators (albuterol, 1–2 mg/kg q 1 hour via a metered-dose inhaler), steroids or nonste-
roidal anti-inflammatories, and diphenhydramine (0.75–1 mg/kg IV). Epinephrine
may be needed in case of anaphylaxis (0.02 mg/kg IV).6

Acute Respiratory Distress Syndrome

Acute respiratory distress syndrome is defined by severe pulmonary dysfunction as
the result of injury to the lung or an exaggerated pulmonary immune response.26 As
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the name suggests, this syndrome presents within 72 hours of the known insult such
as a viral infection, bacterial infection such as that caused by Rhodococcus equi,
smoke inhalation, or an extrapulmonary cause such as sepsis. Hypoxemia is present
secondary to a dysregulated inflammatory response that results in pulmonary capillary
leakage.26 These animals typically require referral for intensive treatment, including
nasal insufflation of oxygen for hypoxemia in combination with steroids and
antibiotics.27

Pneumothorax

Pneumothorax occurs when air is present in the pleural space and not confined to
the lung parenchyma. An open pneumothorax occurs when there is trauma to the
thoracic wall and air moves freely in and out of the chest through the opening (see
Video 2). The chest wall is intact in a closed pneumothorax in which the air moves
in and out of the pleural space from the lung parenchyma secondary to infection
such as pleuropneumonia, ruptured bullae, or a laceration from a fractured rib. A ten-
sion pneumothorax occurs when a one-way valve develops either in the thoracic wall
or in lung parenchyma and air is trapped in the pleural space but cannot be exhaled.
In a tension pneumothorax, if the intrathoracic pressure starts to exceed the atmo-
spheric pressure, sudden death can occur owing to cardiopulmonary collapse.28

These horses will typically present with flared nostrils and an increased respiratory
rate. On auscultation, lung sounds will be absent, and there will be increased reso-
nance dorsally on percussion. The lack of movement of the hyperechoic visceral
pleural line (lack of the gliding lung sign) on ultrasound is indicative of a pneumo-
thorax29 (see Videos 3A and 3B). M-mode ultrasound has been described as a useful
tool to identify pneumothorax. The normal lung has a seashore appearance, and the
pneumothorax has a barcode appearance (also called the stratosphere sign)29

(Fig. 3A and B).
Initial treatment should be instituted by providing temporary closure of any chest

wound by packing or bandaging to minimize the severity of the pneumothorax
(Figs. 4 and 5). Kitchen cling wrap works well, but in the field, any bandage that keeps
it closed is sufficient. Once the wound is sealed, remove the pleural air by inserting a
sterile teat cannula or 14 g catheter using a stylet into the dorsal thorax between the
11th and 15th intercostal space just cranial to the rib. Attach an extension set with a 3-
way stopcock and a 60-mL syringe or attach to a portable suction pump. If the wound
is acting like a one-way valve causing a tension pneumothorax, a teat cannula into the
wound will normalize the pressure.23 Broad-spectrum systemic antibiotics and triage
to a referral hospital may be necessary once stabilized in order to provide effective
monitoring.

Hemothorax

Hemothorax can be differentiated from pneumothorax on auscultation and percussion
by reduced lung sounds ventrally and percussion of a fluid line. Hemothorax can then
be differentiated from pleural effusion via the evidence of anechoic swirling on ultraso-
nographic examination. A thorough history may also help differentiate hemothorax
from pleural effusion. Drainage is not recommended unless the animal is in severe res-
piratory distress. The blood within the thoracic cavity can inhibit further bleeding if the
active site is below the blood fluid line and some of the red blood cells will be reab-
sorbed. Initial treatment with broad-spectrum systemic antibiotics to prevent infection
and possibly hemostatic agents such as aminocaproic acid to curtail hemorrhage can
be instituted. Stabilization and monitoring of these patients is intensive, and referral to
a hospital setting is prudent.23



Fig. 3. (A) Transverse M-mode ultrasonographic images of the caudodorsal aspect of the
thoracic cavity of the normal horse. The solid white line represents the body wall and sub-
cutaneous tissues. The white arrow represents the parietal pleural line. The white dashed
line represents the seashore pattern created by the constant movement of the lung paren-
chyma. (B) Transverse M-mode ultrasonographic images of the caudodorsal aspect of the
thoracic cavity of a horse with a pneumothorax. The solid white vertical line represents
the body wall and subcutaneous tissues. The white arrow is pointing at the hyperechoic re-
gion that represents the parietal pleural line. The white dashed line represents the strato-
sphere or barcode sign indicative of a pneumothorax. (A) (Courtesy of Dr. Cristobal Navas
de Solis, University of Pennsylvania, New Bolton Center.) (B) (Courtesy of Dr. Cristobal Navas
de Solis, University of Pennsylvania, New Bolton Center.)
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Equine Asthma

Severe equine asthma can cause a range of clinical distress. More severe episodes
often stem from an exacerbation of more mild disease or a lack of control of the con-
dition. Sudden attacks can develop owing to poor air quality and environmental con-
ditions. Horses present with a significant abdominal component to their breathing
pattern and exercise intolerance (see Video 4). In severe cases of respiratory distress,
the horsemay not eat because the horse is using all of its effort to breathe. These hors-
es lose weight quite quickly if not adequately controlled. More mild distress may pre-
sent with coughing and exercise intolerance, but the horse may still be seen eating.
Asthmatic horses in distress usually require a combination of systemic corticosteroids
(dexamethasone, 0.04 mg/kg IV or IM) for immediate relief in combination with bron-
chodilators (albuterol, 1–2 mg/kg q 1–2 hours via a metered-dose inhaler or clenbu-
terol, 0.8 mg/kg PO). Inhaled corticosteroids (ciclesonide, 2744 mg/kg BID for 5 days
and then 4116 mg/kg SID for 5 days or fluticasone, 1–6 mg/kg q 12 hours) can be
used instead for acute and longer term management along with the necessary envi-
ronmental managements such as soaked hay or a complete pelleted diet. It is impor-
tant to remember to not use only bronchodilators for this will further expose the
airways to irritants and not treat the inflammation in the lower airway.30



Fig. 4. Thoracic wall wound with pneumothorax bandaged with elasticon.
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Rib Fractures in Foals

Rib fractures in foals are more commonly seen in fillies, on the left side, and in foals
from multiparous dams. They typically occur just dorsal to the costochondral junction
of ribs 3 to 8. Rib fractures are easily overlooked but can cause respiratory distress.
Closely examine the chest wall for asymmetry between sides and trauma at the level
of the costochondral junction or evidence of crepitus. Ultrasound was found to be
more accurate than radiography for identification of rib fractures in an emergency.
Additionally, ultrasound permits characterization of concurrent thoracic abnormalities
such as pleural fluid accumulation, pulmonary contusion, or pericardial effusion. If a
foal is in respiratory distress secondary to a rib fracture, one should consider addi-
tional pathology internally such as visceral lung and arterial lacerations.31 Flail chest
develops when two or more adjacent ribs are fractured, resulting in an unstable sec-
tion of the rib cage and paradoxic movement during respiration. Stabilization in the
field consists of analgesia and movement restriction for up to 4 weeks. Other support-
ive care may include antibiotics and antiulcer medications. Referral may be necessary
depending on the degree of compromise, and although surgical intervention is usually
not necessary, it should be considered in cases wherein there is potential for intratho-
racic injury. Bandaging of a flail chest in contraindicated because it causes inward sta-
bilization of the section and can result in pulmonary injury and more respiratory
distress.23

Selenium and Vitamin E Deficiency

Nutritional myodegeneration in foals secondary to selenium or vitamin E deficiency in
the dam’s diet during gestation most commonly presents with a slower onset of



Fig. 5. Thoracic wall wound with pneumothorax closed with sterile brown gauze packing
and wrapped with sterile adhesive dressing.
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muscle weakness, trembling, or recumbency, but can affect the muscles of the dia-
phragm and intercostal muscles, resulting in respiratory distress. Foals may present
with respiratory distress, which originates from the upper airway, owing to weakened
pharyngeal and laryngeal musculature. Diagnosis is based on the geographic location
and clinical signs. Blood can be drawn to measure levels of selenium, with levels lower
than 10 mg/dL indicative of deficiency. The need for intensive supportive care will
depend on the severity of clinical signs along with supplementation of selenium and
vitamin E.32,33

NONRESPIRATORY CAUSES OF RESPIRATORY DISTRESS

There are many causes of respiratory distress that do not originate from the respiratory
tract. A thorough physical examination, history taking, and a complete blood count are
important to identify these nonrespiratory causes of distress. Oxygen exchange can
be limited by altered hemoglobin (as in red maple toxicity), significant anemia, and
acute blood loss. Acute cardiac disease that results in left-sided cardiac overload
will lead to respiratory distress with a poor prognosis. This emphasizes the importance
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of careful cardiac auscultation in these horses. Horses with hyperthermia will also pre-
sent with respiratory distress because the respiratory tract tries to assist in cooling the
body. Hyperthermia can be due to exercise in excessive heat, which is seen in race-
horses, endurance horses, and buggy horses. Anhidrosis can also result in tachypnea
as the horse’s body tries to cool itself through the respiratory tract owing to lack of
sweating. Drug-induced hyperthermia is common in foals during high ambient temper-
atures while on treatment with erythromycin and, less commonly, other macrolides.
Animals with hyperthermia need to be moved to a cool environment. These animals
can be hosed with cool water with special attention to the large vessels of the
body, and then the water removed with a scraper.34,35 Alpha-2 agonist sedatives
cause tachypnea and a drop in body temperature in febrile horses.36 One of the hall-
mark signs of the systemic inflammatory response syndrome is either tachypnea or
hyperventilation.37 Finally, pain can result in respiratory distress in the horse.

SUMMARY

When dealing with the equid in respiratory distress, a thorough but efficient physical
examination should be performed to determine if the cause is originating from the up-
per respiratory tract (most commonly with noise), is originating from the lower respira-
tory tract, or is nonrespiratory in origin. Establishing an airway is paramount, followed
by maintaining breathing and circulation, to allow for proper airway exchange and
eliminate hypoxia. Endoscopy and ultrasound are helpful imaging modalities when
dealing with respiratory distress and can be easily performed in the field. It is also
important to try to avoid sedation in animals with respiratory compromise, for this
could worsen the condition further.

CLINICS CARE POINTS

� It is important to identify the anatomic source of the respiratory distress (upper vs lower
respiratory tract [noise/no noise] vs nonrespiratory).

� Establish or maintain an airway, if necessary, using a nasogastric tube or via tracheostomy.

� Ultrasound, endoscopy, and tracheostomy tubes are useful tools to have on the truck.

� Try to avoid sedation in these animals owing to respiratory compromise.
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