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Preface

Management of small animal patients with respiratory disease is challenging, in part because
clinical signs of disease can appear similar across a large number of respiratory disorders.
In addition, respiratory signs can mimic those caused by cardiac or systemic diseases,
and respiratory disorders can develop secondary to these diseases. I believe that localizing
disease through a comprehensive physical examination, acquiring a thorough appreciation
of the most current and appropriate respiratory procedures, understanding respiratory
therapeutics, and using a resource that offers descriptions of the most common respiratory
syndromes are all important for making us better diagnosticians and clinicians in respiratory
medicine. The goal of this textbook is simple. It is to impart that knowledge in a logically
developed, easy-to-read, and well-indexed manner from the perspective of a clinician whose
first love is respiratory medicine and one who is fortunate to subspecialize in this aspect of
internal medicine. Throughout this book, I have organized the text for the busy practitioner
wanting to practice at “the cutting-edge” of veterinary medicine and for the veterinary
student looking for a thoughtful integration of clinically relevant anatomy, physiology, and
disease.

I approached this task recognizing that all the comprehensive medicine textbooks contain
excellent chapters on respiratory disorders. This textbook aims to provide an authoritative,
cohesive, and complete discussion of all the elements needed to diagnose and treat small
animal respiratory diseases specifically in a user-friendly, single-author volume. The first
section deals with the common presenting signs for patients with respiratory disease: nasal
discharge, loud breathing, cough, tachypnea, and exercise intolerance. This is intended as a
quick reference for immediate localization of the site of disease in order to guide diagnostic
investigations. The next section contains detailed how-to descriptions of all those important
diagnostic methods. I then devote an extensive chapter to therapeutic options. All medical
options are covered in detail with canine and feline dose rates for the drugs that I find
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x Preface

useful in the management of simple and complex respiratory diseases. The remainder of the
book has thorough explanations of individual diseases divided into chapters dealing with
disorders of the nose, airways, lung parenchyma, pleura, and pulmonary vasculature. Each
chapter follows the same easy-to-read order with diseases subdivided by etiology: structural,
infectious, inflammatory, and neoplastic disorders.

I hope that this textbook will instill confidence in students and practitioners as they
identify and manage respiratory conditions in dogs and cats.

Lynelle R. Johnson
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1Localization of Disease

Clinical signs that provide clues to the existence of respiratory disease include nasal dis-
charge, cough, respiratory noise, tachypnea, difficulty breathing, or exercise intolerance.
The first step toward making a diagnosis requires accurate localization of the anatomic
origin of disease within the respiratory tract: the nasal cavity, upper or lower airway, lung
parenchyma, or pleural space. This will allow construction of an accurate list of differential
diagnoses, will facilitate efficient diagnostic testing, and will allow rational empiric therapy
while waiting for test results.

Nasal Discharge

History

Nasal discharge is almost always a sign of local disease within the nasal cavity. One ex-
ception is eosinophilic bronchopneumopathy, an inflammatory condition of the lung and
airways that can also involve the nasal epithelium. A second exception can be found in the
dog or cat with lower respiratory tract disease (usually bacterial pneumonia) that coughs
airway material into the nasopharynx, which subsequently drains from the nose. In both
situations, animals usually have a combination of cough and nasal discharge. The most com-
mon causes of nasal discharge include infectious, inflammatory, and neoplastic disorders as
well as dental-related nasal disease and foreign bodies (Table 1.1). Additional clinical signs
that can be seen in animals with nasal disease include sneezing or reverse sneezing, pawing
or rubbing at the face, noisy breathing or mouth breathing, facial pain, or an unexplained
odor near the head.
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Table 1.1. Causes of nasal discharge in dogs and cats

Dog Cat

Infectious Canine infectious respiratory disease
complexa

Aspergillus
Penicillium
Rhinosporidium

Acute upper respiratory tract disease
complexb

Cryptococcus
Aspergillus

Inflammatory Lymphoplasmacytic rhinitis Feline chronic rhinosinusitis

Neoplastic Adenocarcinoma
Sarcomas
Lymphoma

Lymphoma
Adenocarcinoma
Sarcomas

Local Tooth root abscess
Oronasal fistula
Trauma
Foreign body
Nasal or nasopharyngeal polyp

Nasal or nasopharyngeal polyp
Tooth root abscess
Oronasal fistula
Foreign body
Trauma

Other Primary ciliary dyskinesia
Nasal mites
Xeromycteria (dry nose syndrome)

Primary ciliary dyskinesia

aReported causes include canine adenovirus-2, canine parainfluenza-3 virus, canine respiratory coronavirus,
canine herpesvirus, canine distemper virus, Bordetella and Mycoplasma. Canine influenza virus is a new addition
to the list of etiologic agents.
bReported causes include feline herpesvirus-1, feline calicivirus, Chlamydophila, Bordetella, and Mycoplasma.

When evaluating the animal with nasal discharge, important considerations include the
duration of signs, the type of discharge as well as changes in its character over time, and
the presence of unilateral or bilateral signs. Acute nasal discharge is often accompanied by
sneezing and is most commonly associated with viral upper respiratory tract disease or a
foreign body. Animals with acute nasal discharge usually have dramatic clinical signs that
either resolve within a week without treatment or are so severe that animals are rapidly
evaluated by a veterinarian. More frustrating cases are those with chronic nasal discharge,
which often have low level but progressive signs from weeks to months to years before the
severity of disease prompts veterinary care.

With many causes of nasal disease including viral disease or foreign body, discharge is
serous initially and then progresses to a mucoid character when inflammation induces mucus
production or when secondary bacterial infection develops. Yellow-green nasal discharge
can be an indicator of eosinophilic disease but is also encountered in other inflammatory
conditions, while brown-tinged discharge suggests the presence of blood within the mucus.
Bright red blood can be found in combination with nasal discharge because of trauma to
blood vessels associated with the primary disease process or due to the severity of sneezing.
Pure epistaxis has been associated with local causes of disease, including inflammatory
rhinitis, canine aspergillosis, and neoplasia; however, systemic vascular disorders must also
be considered including coagulopathies and systemic hypertension.

Nasal discharge that is strictly unilateral is most suspicious for local disease due to a
foreign body, trauma, tooth root abscess or oronasal fistula, or an early fungal infection
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or neoplasm. However, systemic vascular disease or a coagulopathy can result in unilateral
signs. Also, inflammatory diseases such as lymphoplasmacytic rhinitis in the dog and feline
chronic rhinosinusitis can also present with lateralizing clinical signs, although in most
cases, imaging and histology reveal that both sides of the nasal cavity are affected.

Signalment

Young animals with nasal discharge are most often affected by infectious upper respiratory
tract diseases. A nasopharyngeal polyp should be considered when discharge is accompanied
by obstructed breathing. Primary ciliary dyskinesia is a defect of innate immunity that
results in effectual mucociliary clearance, failure to clear secretions, and recurrent infection.
Therefore, this condition would be more frequently recognized in a younger animal. Affected
dogs are often purebred, with an increased prevalence in the Bichon Frise, although any
breed of dog or cat can be affected. While neoplastic disease most typically affects older
animals, it also occurs in animals 2–4 years of age and can be particularly aggressive,
especially in dogs. Canine aspergillosis is most often encountered in younger dogs and older
cats. Cryptococcus and inflammatory rhinitis can affect dogs or cats of any age.

Nasal disease of most types (fungal, neoplastic, and inflammatory) is most commonly
found in dolicocephalic dog breeds. An unusual combination of rhinitis and bronchop-
neumonia has been reported in the Irish wolfhound, where a genetic defect in respiratory
immunity is suspected.

Physical Examination

A complete physical examination is essential in every animal presented for evaluation of
respiratory disease. In animals with nasal discharge, important features to focus on in-
clude the presence or absence of nasal airflow, changes in ocular retropulsion, lack of soft
palate depression, regional local lymph node enlargement, and facial asymmetry or pain.
These parts of the physical examination are most important because they can help iden-
tify the space-occupying nature of some nasal diseases, particularly nasal neoplasia, feline
cryptococcosis, and nasopharyngeal polyps, and because these findings can detect local
extension or metastasis.

Nasal airflow can be assessed by holding a chilled microscope in front of each nostril
to show fogging of the glass or by using a wisp of cotton (from a cotton ball or Q-tip)
to watch for air movement. The mouth should be held closed during the procedure, and
occlusion of the alternate nostril can be helpful for enhancing airflow through the side of
the nasal cavity to be examined (Figure 1.1). An animal with a mass effect in the nasal cavity
or nasopharynx will fail to fog the glass or move the cotton wisp and will often object to
this manipulation because it obstructs airflow. Conversely, even animals with heavy mucus
accumulation in the nasal cavity will retain nasal airflow.

Facial palpation is performed to assess for a pain response, to locate swellings and
depressions in bony structures, and to check for symmetry of the skull. Ocular retropulsion
is a part of the facial examination and is performed by placing each thumb over the
closed lids and pressing gently backward, upward, medially, and laterally (Figure 1.2).
Nasal lesions that are producing a mass effect behind the globe (primarily a neoplasm
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Figure 1.1. Nasal airflow can be assessed by occluding one nostril and assessing flow from the alternate nostril
with a cotton wisp or chilled microscope slide.

or retrobulbar abscess) will cause a lateralizing difference in the resistance to depression.
Similarly, palpation within the oral cavity can reveal bony abnormalities in the hard palate
or might suggest a mass lesion above the soft palate. To perform this examination, the
mouth is held open, and the roof of the mouth is palpated from the front of the hard

Figure 1.2. Palpation during ocular retropulsion can suggest the presence of a mass lesion within the optic tract.
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Figure 1.3. In the normal animal, palpation of the soft palate will readily depress tissue into the nasopharyngeal
region. The presence of a mass lesion in the nasopharynx will result in resistance to depression.

palate through to the end of the soft palate. In the normal animal, the soft palate is readily
depressed upward into the nasopharyngeal region (Figure 1.3). A mass in this area (most
commonly a neoplasm, fungal granuloma, or polyp) will resist depression. The dental arcade
should also be evaluated during the oral examination, although it is important to remember
that tooth root disease can be present in the absence of external signs.

Neoplastic disease, fungal infection, or inflammatory diseases within the nasal cavity can
involve mandibular lymph nodes and the disease process can sometimes be identified by
cytology of a lymph node aspirate, even when there is no palpable enlargement. Nasal
depigmentation is a relatively specific feature of canine nasal aspergillosis found in up to
40% of cases and is thought to result from elaboration of a dermonecrotic toxin by the
fungus.

Loud Breathing

Definition

Loud breathing most commonly results from a disorder affecting the nasal cavity or upper
airway (larynx, pharynx, or cervical trachea), although occasionally animals with lower
airway disease will present for loud breathing. Stertor is a gurgling or snoring sound that
is produced as air flows past a soft tissue obstruction. It can be caused by narrowing of
the nasal cavity, by elongation or thickening of the soft palate, or by edema or eversion of
laryngeal saccules. It varies in tone and pitch, and it may be audible on both inspiration
and expiration. In contrast, stridor is classically an inspiratory noise of a single, high
pitch that results from rapid flow of air past a rigid obstruction, such as a paralyzed or
collapsed larynx. Stridor can also be heard in an animal with a laryngeal mass effect, or
occasionally in an animal with nasopharyngeal stenosis or fixed cervical tracheal collapse
or stenosis.
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Signalment

Stertor is commonly encountered in brachycephalic dog breeds such as bulldogs (English
and French), Pugs, and Boston Terriers and is also seen in Himalayan and Persian cats. Loud
breathing is often present early in life and becomes worse with development of additional
respiratory disease or with weight gain. Some animals are not presented for evaluation
of stertor and respiratory difficulty until late in life because of the perception that noisy
respiration is “normal” for the breed.

Animals with stridor due to congenital laryngeal paralysis are usually young (6–12 weeks)
when the disease is manifest. Affected breeds include the Dalmatian, Rottweiler, Great
Pyrenees, Bouvier des Flandres, Siberian Husky, White German Shepherd, and some cats
(see Chapter 5). Acquired laryngeal paralysis is most commonly found in older large breed
dogs such as Labrador and Golden retrievers. Brachycephalic breed dogs that develop
laryngeal collapse are usually older at the time of diagnosis, however because this is an end-
stage manifestation of airway obstruction, age varies depending on the severity of disease.

Physical Examination

In a normal animal, breathing is quiet at rest. Stertor and stridor can be heard without
the use of a stethoscope; however, in some instances, careful auscultation over the neck
region is needed to confirm stridor. Increasing respiratory flow rate by gentle exercise can
improve detection of stridor; however, panting must be discouraged. In the normal animal,
auscultation over the larynx and trachea will reveal loud, hollow sounds that are heard
equally on inspiration and expiration. Because upper respiratory noises are typically loud
and can obscure lung sounds, auscultation of the larynx and tracheal region is recommended
in all patients/prior to thoracic auscultation to improve differentiation of upper from lower
respiratory sounds and to improve detection of heart sounds. This is particularly helpful in
brachycephalic breeds (Figure 1.4). Brachycephalic breeds commonly have visible stenotic
nares as part of the disease complex, and excessive oropharyngeal folds may be evident.

Figure 1.4. Prior to thoracic auscultation, the laryngeal and cervical tracheal regions are ausculted to define upper
airway sounds.


