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DOMINANT CLINICAL SIGNS OF RESPIRATORY DISEASE

YES 
(see page 3)

INVESTIGATION
Thoracic radiography
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Normal or bronchial patternPleural effusion 
(see Pleural 

Effusion, page 4

Parenchymal disease 

Coughing

Concurrent signs?

Chronic signs

Luminal

Acute signs

DIFFERENTIALS
h	 Chronic bronchitis
h	 Asthma 
h	� Eosinophilic bronchopneumopathy/bronchitis
h	 Heartworm disease
h	 Lungworm infection
h	 Laryngeal/tracheal disease 

DIFFERENTIALS
h	 Tracheal collapse*
h	 Tracheal malformation
h	� Tracheal neoplasia (eg, carcinoma, osteochondroma, plasma cell, 

lymphoma)
h	� Foreign body (possible history of acute onset coughing/gagging)
h	 Oslerus osleri infection (location at tracheal bifurcation supportive)
h	 Tracheal granuloma 
h	 Dorsal tracheal membrane (eg, hemorrhage, abscess)

DIFFERENTIALS
h	 Infectious bronchitis
h	 CIRDC
h	 Foreign body
h	 Asthma

INVESTIGATION
h	 History
	 • Chronicity
		  –Infectious causes are typically acute
		  –Noninfectious causes are typically chronic
	 • �Risk (eg, endemic heartworm region, outdoor lifestyle, 

exposure to other dogs) for infectious/parasitic disease
h	 Systemic investigation 
	 • CBC/serum chemistry profile
	 • Heartworm antigen/antibody testing 
h	 Infectious disease testing (eg, culture, PCR)
h	 Airway culture/susceptibility testing 
h	 Baermann/fecal centrifugation

INVESTIGATION
h	 Tracheobronchoscopy 
h	 ± airway cytology 
h	 ± airway biopsy 
h	 Fluoroscopy 
 	 • �Helpful for patients with dynamic changes in attenuation but does not 

provide additional information about respiratory tree or direct samples

See Perceived Distress/
Dyspnea, page 6

*Most common

NO
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Abnormal 
breathing pattern

Radiographic signs of airway obstruction

See Abnormal 
Breathing Pattern, 

page 5

Episodic/transient 
respiratory distress

See Episodic/
Transient Respiratory 

Distress, page 9

Radiographic evidence of 
disease with no clinical signs

See Radiographic Evidence 
of Disease with No Clinical 

Signs, page 10

Tracheal region or heart base?

Epistaxis, sneezing, reverse sneezing, 
nasal discharge, and/or stertor

See Epistaxis, Sneezing, Reverse 
Sneezing, Nasal Discharge, 

and/or Stertor, page 8

Tracheal region

Heart base

OR

DIFFERENTIALS
h	 Cardiomegaly 
h	 Heart base tumor 
h	 Lymphadenopathy
h	� Mediastinal disease (eg, granuloma, 

mediastinal lymphadenopathy, abscess)

Extraluminal

DIFFERENTIALS
h	 Esophageal disease
h	 Mediastinal disease

INVESTIGATION
h	 Uncommon cause of coughing 
h	 Systemic investigation 
	 • CBC/serum chemistry profile
h	 Imaging 
	 • Advanced imaging usually required
		  –Thoracic CT
		  –Echocardiogram/transesophageal echocardiogram
	 • �Cervical or thoracic inlet US (if palpable abnormalities or radiographic 

compression at these regions)
h	 Respiratory sampling (eg, US-guided FNA)
	 • �May be helpful when infectious disease (eg, fungal) or lymphoma is 

suspected
h	 �Nonrespiratory sampling (eg, draining tract cytology, lymph node 

aspiration) to evaluate for concurrent organ involvement (eg, fungal 
disease, neoplasia)

h	 �Esophagoscopy
h	 �Infectious disease testing
	 • Serology (eg, Coccidiodes spp)
	 • �Antigen testing (eg, Blastomyces spp, Histoplasma spp, Cryptococcus spp)

Luminal Extraluminal

DIFFERENTIAL
Mainstem bronchial 

disease (eg, collapse,* 
neoplasia, granuloma, 

foreign body)

INVESTIGATION
h	 �Systemic investigation
	 • �CBC/serum chemistry profile
	 • �Heartworm antigen/

antibody testing
h	 �Echocardiogram to evaluate 

for PAH

DIFFERENTIALS
h	 Pulmonary hypertension
h	 Heartworm disease
h	 Pulmonary embolism
h	� May be seen in subclinical 

patients (unknown 
significance)

Pulmonary arterial enlargement
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Dyspnea 

See Perceived Distress/
Dyspnea, page 6

Regurgitation, dysphagia, 
hard swallowing, or orodynia

Stridor or turbulence over larynx; 
voice change or change in phonation

DIFFERENTIALS
h	 Aerodigestive disease
h	 Aspiration pneumonia

INVESTIGATION
Thoracic radiography

INVESTIGATION
h	 �Neurologic examination ± 

neuromuscular 
investigation

h	 �Sedated laryngeal 
examination

h	 �Endoscopy
h	 �Fluoroscopic swallowing 

studies
h	 �Advanced imaging 

(thoracic/neck CT)

INVESTIGATION
h	 �Sedated airway examination 
h	� ± ETW or TTW (if parenchymal disease)
h	� ± investigation for neuromuscular disease 
h	 �Consider esophagoscopy
h	 �Consider airway sampling (culture/susceptibility testing) if 

laryngeal dysfunction with concurrent pulmonary disease

h	 Pulmonary parenchymal changes
h	 Megaesophagus

Normal

DIFFERENTIAL
Laryngeal disease 

(isolated)
DIFFERENTIAL

Concurrent laryngeal 
disease

YES



INVESTIGATION
Thoracic ultrasonography

INVESTIGATION
Thoracic radiography
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Systemic signs (eg, weakness, 
pyrexia, anorexia)

INVESTIGATION
h	 �History/breed (eg, pug, Afghan hound, 

Shiba Inu)
h	 CBC/serum chemistry profile
h	 Coagulation testing
h	 Echocardiogram
h	 Thoracic US/CT
h	 Airway/respiratory sampling
	 • �ETW/TTW
	 • �Bronchoscopy
	 • �FNA
h	 �Fluid cytology
	 • ± FIP PCR
	 • ± airway culture/susceptibility testing 
	 • ± paired triglycerides
h	 �± infectious disease testing

INVESTIGATION
h	 �History
	 • Vomiting/regurgitation
	 • Trauma 
	 • Rodenticide exposure
	 • Geographic history
	 • Infectious disease exposure
	 • �NCPE (eg, electrocution, 

obstruction, seizures)
h	 �Systemic investigation
	 • �CBC/serum chemistry profile
h	 �Airway sampling (ETW, TTW, 

bronchoscopy)
h	 �Imaging 
	 • Echocardiogram
	 • Thoracic CT 

INVESTIGATION
h	 �Systemic investigation
	 • CBC/serum chemistry profile
	 • Urinalysis with UPC ratio
h	 Imaging 
	 • Abdominal US 
	 • Thoracic US
	 • Echocardiogram
h	 Pulmonary embolism investigation

DIFFERENTIALS
h	 �Pulmonary embolism
	 • �More likely than 

pulmonary edema
	 • �Generally associated 

with systemic disease 
process; investigate for 
underlying etiologies

DIFFERENTIALS
h	 �Early pulmonary edema
	 • �More likely than 

pulmonary embolism
	 • �May not be evident on 

radiographs; TFAST 
and evaluation for 
B-lines can identify 
earlier disease

h	 �Noncardiogenic edema 
	 • �May complicate 

systemic or local 
illness

h	 �Cardiogenic pulmonary 
edema  

	 • �May occur in 
hospitalized patients 
as a result of fluid 
therapy or systemic 
effects on cardiac 
function

Normal

Normal Abnormal

Concurrent signs of 
pulmonary changes

DIFFERENTIALS
h	 Pyothorax 
h	 Neoplastic effusion
h	 Chylothorax
h	 Heart failure
h	 Infectious disease
h	 Lung lobe torsion
h	� Systemic disease/vasculitis
h	 Hemothorax
h	� Effusion with pure or modified transudate

DIFFERENTIALS
h	 �Aspiration pneumonia
h	 �Infectious pneumonia (eg, 

bacterial, viral, fungal)
h	 �Pulmonary edema (eg, 

cardiogenic, NCPE)
h	 �Hemorrhage
h	 �Trauma/pulmonary contusions
h	 �Lungworm infection 
h	 �Eosinophilic 

bronchopneumopathy
h	 �Interstitial lung disease
h	 Pulmonary embolism
h	 Lung lobe torsion 

Pleural effusion 
(see Tips for Pleural Effusion, page 5)



5    cliniciansbrief.com    August 2022

Expiratory effort

Radiographic signs of 
airway obstruction 

Normal radiographs 

Erratic or poorly characterized 
breathing pattern

Inspiratory effort

See Inspiratory 
Effort, page 7

See Radiographic Signs of 
Airway Obstruction, page 2

See Normal or Bronchial 
Pattern, page 1

DIFFERENTIALS
h	 �Dynamic airway 

obstruction
h	 �Laryngeal paralysis/

GOLPP 
h	 �Elongated soft palate
h	 �Laryngeal collapse
h	 �Epiglottic retroversion
h	 �Laryngeal neoplasia
h	 �Tracheal mass
h	 �Tracheal collapse

h	 Older, large-breed dog
h	 BOAS
h	 Evidence of stridor
h	 Change in phonation

DIFFERENTIALS
h	 Metabolic acidosis
h	 Pyrexia 
h	 Anxiety/stress
h	 Peritonitis 
h	 Pain 
h	� CNS (respiratory 

centers)
h	� Endocrinopathy (eg, 

hyperadrenocorticism, 
hyperthyroidism) 

h	 Pheochromocytoma
h	� Drugs (eg, 

glucocorticoids, 
theophylline)

h	� Gastroesophageal 
reflux (see Perceived 
Distress/Dyspnea, 
page 6)

INVESTIGATION
Thoracic radiography

TIPS FOR PLEURAL EFFUSION

h Treatment goals should be to improve ventilation; determine the need for anti-infective therapies based on cytology; determine 
the need for diuretics based on cardiac size, examination, and fluid characteristics; and treat the underlying disease process.

h Fluid characterization can help guide treatment recommendations. 
	 • In-clinic cytology is important to establish a rapid treatment plan and direct additional testing. 
	 • Thoracic US may direct fluid removal or lesion sampling.
	 • Lung lobe torsions can have variable fluid cytology (eg, chylous, hemorrhagic, exudative, protein-rich transudate).
		  –Pugs and Afghan hounds are overrepresented for lung lobe torsions.
	 • Neoplasia is common in older patients, and fluid cytology may not provide a definitive diagnosis.

h Airway sampling is generally only indicated when concurrent parenchymal disease is present.

h Pleural effusion is commonly associated with heart failure in cats; LA:Ao ratio >1.4 may be supportive. 

h Pleural effusion may occur from increased vascular permeability because of systemic disease and may require systemic investigation. 

h Afghan hounds, Shiba Inus, and oriental cat breeds are at increased risk for idiopathic chylothorax. 

ABNORMAL BREATHING PATTERN
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Perceived distress/
dyspnea

Interstitial to 
alveolar pattern

Tachypnea

No effort or distress

INVESTIGATION
h	� Thoracic radiography
h	 TFAST

DIFFERENTIALS
h	 Metabolic acidosis
h	 Pyrexia 
h	 Anxiety/stress
h	 Peritonitis 
h	 Pain 
h	� CNS (respiratory 

centers)
h	� Endocrinopathy (eg, 

hyperadrenocorticism, 
hyperthyroidism) 

h	 Pheochromocytoma
h	� Drugs (eg, 

glucocorticoids, 
theophylline)

h	� Gastroesophageal 
reflux (see Perceived 
Distress/Dyspnea, 
this page)

DIFFERENTIALS
h	� Cardiogenic 

edema*
h	� Pneumonia (eg, 

bacterial, fungal, 
aspiration)*

h	� NCPE (eg, 
neurogenic, ARDS, 
PAH associated)

h	 Neoplasia
h	� Inhaled 

pneumonitis
h	� Pulmonary 

embolism
h	� Pulmonary 

contusion
h	 Hemorrhage
h	� Lung lobe torsion 

(often associated 
with concurrent 
pleural effusion)

h	� Interstitial disease 
(see Interstitial 
Pattern, page 7)

OR OR ORNormal or 
bronchial pattern

Pulmonary 
lucency

Pleural 
disease

h	 Cough
h	� Expiratory effort
h	 Wheezing
h	 Crackles

h	� Inspiratory effort
h	 Stridor

See Normal or 
Bronchial Pattern, 

page 1

No other clinical signs

INVESTIGATION
h	 �History (eg, electrocution, near-drowning, 

trauma, vomiting, rodenticide exposure, seizures)
h	 �Systemic investigation
	 • CBC/serum chemistry profile
h	 �Airway sampling (ETW, FNA, bronchoscopy)
h	 �Imaging (echocardiogram, thoracic CT)
h	 �± infectious disease testing
h	 �D-dimers, TEG

INVESTIGATION
h	 �Monitor for additional respiratory signs
h	 �Repeat history (eg, coughing, 

respiratory episodes); consider 
further diagnostic investigation

INVESTIGATION
h	 �History/signalment (eg, juvenile, coughing, 

expiratory effort, wheezing/crackles) 
h	 Thoracic CT 
h	 �± D-dimers
h	 �± echocardiogram
h	 �± heartworm antigen/antibody testing

DIFFERENTIALS
h	 �Congenital emphysema 
h	 �Lower airway disease (see 

Normal or Bronchial 
Pattern, page 1)

h	 �Pulmonary embolism 

See 
Pleural 

Disease, 
page 7

*Most common
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Audible sounds
h	 �Inspiratory sounds more 

common than expiratory 
sounds

h	 �Inspiratory effort more 
common than expiratory 
effort

INVESTIGATION
h	 �Imaging 
	 • �Cervical and thoracic 

radiography
	 • Cervical US
	 • Head/neck CT 
	 • Fluoroscopy
h	 �Lymph node aspiration
h	 �Lesion-directed FNA/biopsy
h	 �± sedated airway examination
	 • �Severe obstruction may be 

present with minimal signs 
(cats); prepare for 
respiratory crisis

h	 �± tracheoscopy

DIFFERENTIALS
Pleural effusion

DIFFERENTIAL
h	 �Pneumothorax
	 • �Spontaneous
	 • �Traumatic

Quiet breathing

DIFFERENTIALS
h	 Laryngeal disease
h	 Cervical tracheal disease
h	 Nasopharyngeal disease
h	 Nasal disease 
h	� Pharyngeal/paralaryngeal 

disease
h	 Epiglottic retroversion

INVESTIGATION
h	� Thoracic 

radiography
h	 TFAST

Normal or 
bronchial pattern

DIFFERENTIALS
h	 Interstitial lung disease 
h	 Pulmonary edema

INVESTIGATION
h	 History
	 • Environmental exposure
	 • Drug exposure
	 • Swimming/drowning
	 • Geographic location 
	 • Breed predisposition 
		  – �West Highland white terrier 

(IPF)
		  – �Cavalier King Charles 

spaniel, miniature 
dachshund (Pneumocystis 
spp infection)

h	 Thoracic CT
h	 Lung biopsy
h	� ± airway sampling, (eg, 

bronchoscopy, ETW, 
pulmonary FNA) if coughing or 
suspicion for infectious 
disease

h	 ± infectious disease testing
	 • �Serology (eg, Coccidiodes 

spp)
	 • �Antigen testing (eg, 

Blastomyces spp, 
Histoplasma spp, 
Cryptococcus spp)

h	� Echocardiogram (evaluate for 
pulmonary edema ± PAH 
screening)

See Pleural Effusion, 
page 4

INVESTIGATION
h	� History (eg, trauma, 

coughing, thoracic 
surgery)

h	� Breed (Siberian 
husky predisposed 
to spontaneous 
pneumothorax)

h	 Thoracocentesis
h	 Thoracic CT
h	� Heartworm antigen/

antibody testing
	 • ± ETW
	 • �± Baermann/fecal 

testing

Pleural diseaseInterstitial 
pattern

Inspiratory effort
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EPISTAXIS, SNEEZING, REVERSE SNEEZING, 
NASAL DISCHARGE, AND/OR STERTOR

Obstructed airflow with predominant 
sneezing and nasal discharge on 

history or examination

Middle-aged/
older onset

Epistaxis

No obstructed airflowObstructed airflow on examination with 
no history of discharge or sneezing

Juvenile onset Acute signs Chronic signs

DIFFERENTIALS
h	 �Neoplasia 
h	 �Chronic rhinitis 

Less likely
h	 �Fungal rhinitis
h	 �Dental disease
h	 �NPS
h	 �Nasopharyngeal 

polyp
h	 �Foreign body

DIFFERENTIALS
h	 �Neoplasia 
h	 �Fungal rhinitis
h	 �Thrombocytopenia
h	 �Platelet 

dysfunction
h	 �Hypertension
h	 �Dental disease
h	 �Chemical or viral 

rhinitis (less likely)

DIFFERENTIALS
h	 �Viral rhinitis 
h	 �Foreign body
h	 �Bacterial rhinitis

DIFFERENTIALS
h	 �Chronic rhinitis
h	 �Allergic rhinitis
h	 �Fungal rhinitis
h	 �Bacterial rhinitis
h	 �Viral rhinitis 
h	 �Neoplasia
h	 �Dental disease
h	 �Nasal mites
h	 �BOAS 

DIFFERENTIALS
h	 �Chemical rhinitis
h	 �Stenosis (NPS)

INVESTIGATION
h	 �Nasopharyngoscopy
h	 �Advanced imaging 

(CT > MRI)
h	 �± aerobic culture
h	 �± fungal culture
h	 �Consider staging for 

neoplasia

INVESTIGATION
h	 �Coagulation testing  
h	 �Platelet count 
h	 �Blood pressure 

measurement
h	 �Systemic 

investigation
	 • �CBC/serum 

chemistry profile
h	 �Rickettsial disease 

testing (eg, Ehrlichia 
spp, Anaplasma spp)

h	 �± protein 
electrophoresis 

h	 �± additional 
infectious disease 
testing (eg, 
Leishmania spp)

h	 �Advanced imaging 
(CT > MRI)

h	 �Rhinoscopy

INVESTIGATION
h	 �± advanced imaging (CT > MRI)
h	 �Rhinoscopy
h	 ��± aerobic culture
h	 ��± fungal culture
h	 ��± canine/feline infectious respiratory disease 

panel
h	 �Dental radiography (if periodontal disease or 

oronasal fistula present)
h	 �Airway examination for BOAS in brachycephalic 

breeds
h	 �Consider therapeutic trials for seasonal 

allergies ± nasal mites

DIFFERENTIALS
h	 �Viral rhinitis
h	 �Nasopharyngeal 

polyp
h	 �Stenosis (NPS)
h	 �Chronic rhinitis

INVESTIGATION
h	 �Otoscopic 

examination
h	 �Sedated oral 

examination 
h	 �Open mouth lateral 

radiography
h	 �Rhinoscopy
h	 �± advanced 

imaging (CT > MRI)
h	 �± canine/feline 

infectious 
respiratory disease 
panel

DIFFERENTIALS
Nasopharynx ± nasal 

cavity disease

DIFFERENTIALS
Nasopharynx ± nasal 

cavity disease

h	 Postanesthesia
h	 Postvomiting  



ARDS = acute respiratory distress syndrome

BOAS = brachycephalic obstructive airway syndrome

CIRDC = canine infectious respiratory disease complex

ETW = endotracheal wash

FNA = fine-needle aspiration

GOLPP = geriatric-onset laryngeal paralysis polyneuropathy

IPF = idiopathic pulmonary fibrosis

LA:Ao = left atrial:aortic root

NCPE = noncardiogenic pulmonary edema 

NPS = nasopharyngeal stenosis

PAH = pulmonary arterial hypertension

TEG = thromboelastography

TFAST = thoracic-focused assessment with sonography for trauma

TTW = transtracheal wash

UPC = urine protein:creatinine

US = ultrasonography

9    cliniciansbrief.com    August 2022

DIFFERENTIALS
h	 �Episodic panting 

secondary to endocrine 
disorder (eg, 
hyperadrenocorticism, 
pheochromocytoma, 
hyperthyroidism) 

h	� Drugs (eg, glucocorticoids, 
theophylline)

h	� Anxiety (behavioral cause)
h	� Hypertension
h	� Pain 
h	� Gastroesophageal/

laryngeal reflux (if 
concurrent esophageal 
signs present)

DIFFERENTIALS
h	 �Dynamic airway 

obstruction
h	� Laryngeal paralysis 

(common in dogs)
h	 Elongated soft palate
h	� Laryngeal collapse 

(common in dogs)
h	 Epiglottic retroversion
h	� Laryngeal neoplasia 

(common in dogs, cats)
h	 Tracheal mass
h	 Tracheal collapse

INVESTIGATION
h	 �Drug history
h	 �Behavioral history 
h	 �Systemic investigation
	 • �CBC/serum chemistry 

profile
	 • �Blood pressure
h	� ± abdominal 

ultrasonography 
h	� ± endocrine testing 
h	 �Therapeutic trial for 

esophagitis
h	 �Consider dynamic airway 

obstruction

INVESTIGATION
h	 �Sedated airway 

examination
h	 �Tracheoscopy
h	 �Imaging
	 • �Cervical/thoracic 

radiography
	 • Head/neck CT 
	 • Fluoroscopy
h	 �Neuromuscular 

examination
h	� ± airway sampling (if 

laryngeal dysfunction with 
concurrent pulmonary 
disease)

INVESTIGATION
h	 �Characterization during 

examination or as recorded 
by pet owner

h	� Consider therapeutic trials 
for seasonal allergies ± 
nasal mites

h	� ± further imaging/
rhinoscopy (if acute onset/
concern for foreign body)

h	 Normal examination
h	 Repetitive, episodic history

h	 Normal examination
h	 Drug history
h	 Behavioral signs
h	 Endocrine history
h	 Esophageal signs

h	 Stridor
h	 Change in phonation
h	 Older, large-breed dog
h	 BOAS
h	 Neuromuscular signs

DIAGNOSIS
Reverse sneeze (ie, episodic, 

repetitive, forceful, rapid 
inspiratory/expiratory pattern 

with no preceding trigger)

EPISODIC/TRANSIENT RESPIRATORY DISTRESS
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TREATMENT
h	 �Monitor for respiratory signs
h	 �Re-evaluate history (eg, coughing, respiratory 

episodes); consider further diagnostic 
investigation

INVESTIGATION
h	 �Airway cytology
h	 �Bronchoscopy 
h	 �Thoracic CT 
h	 �Fluoroscopy

RADIOGRAPHIC EVIDENCE OF 
DISEASE WITH NO CLINICAL SIGNS

Bronchial pattern Interstitial to alveolar pattern Atelectasis Pleural disease

DIFFERENTIALS
h	 �Incidental finding (eg, 

age-related, historical 
bronchitis)

h	 Occult bronchial disease

INVESTIGATION
�Re-evaluate history 
h	 �Coughing
h	 �Respiratory distress

YESNO

INVESTIGATION
Monitor for 

respiratory signs

DIFFERENTIALS
h	 �Chronic bronchitis
h	 Asthma 
h	� Eosinophilic 

bronchopneumopathy/
bronchitis

h	 Heartworm disease
h	 Lungworm infection

See Interstitial to 
Alveolar Pattern, 

page 6

See Pleural 
Disease, 

page 7
DIFFERENTIAL

Incidental finding 
(eg, postanesthesia 

atelectasis)

DIFFERENTIALS
Bronchial obstruction
h	 �Bronchitis/asthma
h	 �Bronchial 

attenuation 
(eg, collapse, 
neoplasia, 
granuloma, 
foreign body)

INVESTIGATION
Evaluate primary presenting complaint
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