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New Techniques for Stabilizing 
Dyspneic Dogs and Cats

Amanda A Cavanagh, DVM, DACVECC
Auburn Annual Conference 2024
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Road Map

•How Dyspnea Occurs 
• Phone Triage
• Treating Dyspnea 
•Overcoming Airway Obstruction
• Tricky intubation
• Cricothyroidotomy 
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“A subjective experience of breathing 
discomfort that originates from 

interactions among various 
physiological, psychological, social, and 

environmental factors”

Dyspnea
American Thoracic Society
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Air hunger: Uncomfortable, unsatisfied urge to 
breathe

Increased work/effort: Imbalance between the 
work required and the capacity of muscles

Chest tightness: Bronchoconstriction
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Phone Triage
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• Cool air directed at the face decreases breathlessness
• Trigeminal nerve
• Stimulation of  cold receptors in upper airway

Cool Air

Galbraith, et al. Journal of Pain and Symptom Management. 2010
Panneton, W. Physiology. 2013
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• Present in all mammals
• Cold air < cold water
• Decreased ventilatory driveà apnea
• Bradycardia and vasoconstriction 
• Tolerance of  hypoxemia and hypercapnia  

Cool Air: Diving Reflex

Galbraith, et al. Journal of Pain and Symptom Management. 2010
Panneton, W. Physiology. 2013
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• Drop environmental temperature
• Use fans (including handheld fans)
• Have owners blow AC vents towards patient during car rides
• Minimal restraint and stress

Cool Air
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https://www.youtube.com/watch?v=kqx0ZyEcOwg

Obstructive Pattern:

slow and deep
stertor 
stridor
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Approach to Airway Obstruction 

• Triage: cool fans
• O2 + Cool 
• Sedation
• Endotracheal intubation (challenging)
• Cricothyroidotomy
– Emergency procedure 

• Tracheostomy 
– Controlled surgical procedure
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Hypoxemia

Hypercapnia

Dyspnea

Anxiety
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Panic
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Turbulence

Decreased 
Work

Decreased 
Edema
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Sedation

Kappa agonist
Mu antagonist

Cough Suppressant
Respiratory Depressant
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Opioids

Respiratory depressant

Decreased sensitivity to hypercapnia

Decreased central processing of  
dyspnea

Mild anxiolytic 
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Opioids + Anxiolytics 

• Anxiolytics do not directly treat dyspnea
•Multifactorial 

• Treat anxiety elicited by dyspnea
• Benzodiazepine, acepromazine

•Dyspnea resolution variable 
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Phenothiazine 
Neuroleptic Agent

Vasodilation: 
α1 blockade

Blocks post-syn dopa 
receptors
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Lower Airway Receptors

• Slow Adapting Receptors
• Rapidly Adapting Receptors
• C-fibers
•Neuroepithelial Bodies
• Aδ Nociceptors

33
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Slowly Adapting Receptors (SARs)
Airway smooth muscle

34

Rapidly Adapting Receptors: epithelium, submucosa

Mechanical 
Stimuli

Chemical 
Stimuli

Airway or Lung 
Pathology
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Rapidly Adapting Receptors: epithelium, submucosa

Mechanical 
Stimuli

Chemical 
Stimuli

Airway or Lung 
Pathology

Increased Dyspnea

Prolonged Ti, Short Te

Bronchoconstriction

36

Imbalance of work 
required and CAPACITY 

of muscles to perform 
work. Alleviated by 
muscle stimulation

Relieves feelings of  air hunger 
and increased work/effort 

 

SAR Sensitizers: Nebulized Furosemide

Nishino, et al., Am J of Resp and Critical Care Med. 2000
Moosavi, et al. Resp Physio and Neurobiology.  2007

Uncomfortable urge to 
breathe. Alleviated by 
increased chest wall 

expansion.
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Nebulized Furosemide

Sudo et al., Am J of Resp and Critical Care Med. 2000
Nishino, et al., Am J of Resp and Critical Care Med. 2000

Moosavi, et al. Resp Physio and Neurobiology.  2007

Stimulates SARs

Desensitizes RARs

Inhibits Cough

Dec Bronchoconstriction
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Nebulized Furosemide

Nishino, et al., Am J of Resp and Critical Care Med. 2000
Moosavi, et al. Resp Physio and Neurobiology.  2007

Tracheobronchial Mucosa

Basolateral M
em

brane

Subm
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Furosemide
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Ultrasonic Nebulizer:
60 mg furosemide in 6ml

6ml saline 

Time from airway 
occlusion to escape 

response
Significant effect

Lasts 3 hours
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Dose: 50mg furosemide in 
20ml 0.9% NaCl q 8 hours

Dose: 5 mg/kg furosemide 
in 5ml 0.9% NaCl q 8 

hours

42
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Nebulizers 
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Nebulizers 
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Nebulized Epinephrine

•Mitigate airway obstruction

• Vasoconstrict upper airway mucosa
• Alpha receptors
•Decreased edema
• Avoid tracheostomy and crics 
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Nebulized Epinephrine
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• Timing 
• Acute airway obstruction
• Post extubation recovery
 

• Epi 0.05 mg/kg 
• Dilute in 5ml 0.9% NaCl
• Deliver for 10 minutes

Nebulized Epinephrine
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• BOAS Index via whole body plethysmography 
• 0% = normal airway
• 100% = severe BOAS

• Pre-op: highest effect on BOAS index >70% and pugs
• Post-op: 14.3% decrease in BOAS index
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• Adverse Effects
• Grey mucous membrane (ugly)
• Tremors 
• Excitement 
• Nausea
• Tachycardia 
• Arrhythmias 

Nebulized Epinephrine
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Cool Temps

O2

Sedation

Nebulized Epinephrine
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Well that didn’t work…

• Sedate à Intubate

• Cricothyroidotomy
• no time for sedation 
• complete obstruction
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Difficult Intubation

Sedation IV or IM

– Vigorous: Opioid + Propofol 5mg/kg IV to effect

–Mildly Ill: Fentanyl 5-10 mcg/kg, Ketamine 5mg/kg, Midazolam 0.5mg/kg IV

–Moderately Ill: Fentanyl 5 - 10mcg/kg and Midazolam 0.5 mg/kg IV

–Moribund: Fentanyl 5 – 10 mcg/kg IV
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Difficult Intubation
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Difficult Intubation

• Suction

• Swab

• Styletted ET Tube

• Temporary catheter

• Cricothyroidotomy

• Tracheostomy
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EKG

End Tidal CO2
SpO2

Blood Pressure
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Monitoring Devices

CRI of Drugs

Managing 
Consequences
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Fentanyl
5 mcg/kg IV bolus followed by 

5 mcg/kg/hr CRI

Midazolam
0.5 mg/kg IV bolus followed by 

0.5 mg/kg/hr CRI
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Exit Strategy 

• Decrease Edema
– Cool patient
– Consider systemic steroids
– Dextrose compress
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Exit Strategy 

• Decrease Edema
– Cool patient
– Consider systemic steroids
– Dextrose compress

• Palatopexy
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Sun et al., 2022
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Exit Strategy 

• Decrease Edema
– Cool patient
– Consider systemic steroids
– Dextrose compress

• Palatopexy

• Nasogastric Tube to empty stomach and esophagus

• Sedation during recovery 
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Camarasa et al., 2023
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Full Airway Obstruction

• No time for IV catheter
• No time for IV or IM sedation
• Peri-arrest 
• Cannot oro-tracheally intubate 
– masses, FB, edema
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Cricothyroidotomy 
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Cricothyroidotomy 

• Pros
–Patient stays in sternal
–No sedation required 
– 30 second procedure
– Simple technique
–Easy landmarks
–Dogs or cats 

• Cons 
–Working dogs
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Hardjo S. Veterinary Medicine: Research and Reports. 2019. 10:111-121. 

Cricothyroidotomy
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Summary 

• Cold air directed at the face
• Opioids
• Nebulized drugs
– Epinephrine
– Furosemide 

• Intubation
• Cricothyroidotomy
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Questions?
Amanda.Cavanagh@colostate.edu
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Initial Trauma Triage

1

X

2

A

3

B
Breathing

4

C

5

D

6

E

80
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Breathing 

• Hypoventilation

• Pulmonary Pathology

• Pleural Space Disease 

81

Breathing 

• Hypoventilation

• Pulmonary Pathology

• Pleural Space Disease 

82



9/20/24

40

Restrictive Pattern: Rapid, Shallow
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T = 0.25 seconds

Inspiration = 1 second

84



9/20/24

41

T = 0.125 seconds

Inspiration = 0.5 second
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Restrictive Pattern
Inspiration = 1 second

Inspiration = 1 second

Inspiration = 0.5 seconds
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Restrictive Pattern
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Dyssynchronous 
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DO2 = CO x [(1.39 x Hgb x SaO2) + (PaO2 x 0.003)]
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O2 Supplementation

What is FiO2?

What is the FiO2 
of Room Air?

Fraction of 
Inspired O2

21% or 0.21
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Whitney and Kier. Frontiers. 2023
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Reverse All Drugs

Opioids Alpha 2 Agonists Benzos
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Breathing 

• Hypoventilation

• Pulmonary Pathology

• Pleural Space Disease 
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Pulmonary Contusions
• O2, Time, Fluids Light

Non-cardiogenic Pulmonary Edema
• O2, Time, Fluids Light

Cardiogenic Pulmonary Edema
• O2, Furosemide 2mg/kg IV, NO fluid

100

Nebulized Furosemide
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Imbalance of work 
required and CAPACITY 

of muscles to perform 
work. Alleviated by 
muscle stimulation

Relieves feelings of  air hunger 
and increased work/effort 

 

SAR Sensitizers: Nebulized Furosemide

Nishino, et al., Am J of Resp and Critical Care Med. 2000
Moosavi, et al. Resp Physio and Neurobiology.  2007

Uncomfortable urge to 
breathe. Alleviated by 
increased chest wall 

expansion.
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Slowly Adapting Receptors (SARs)
Airway smooth muscle
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• Stimulates SARS
• Trick the brain into perceiving pulmonary stretch via vagal 

nerve
• Pulmonary stretch alleviates breathlessness

• Desensitizes RARs 
• Fewer pulmonary irritant receptor messages to brain

• Inhibits cough
• Decreases bronchoconstriction

 

Nebulized Furosemide

Sudo et al., Am J of Resp and Critical Care Med. 2000
Nishino, et al., Am J of Resp and Critical Care Med. 2000

Moosavi, et al. Resp Physio and Neurobiology.  2007

104

Nebulized Furosemide

Nishino, et al., Am J of Resp and Critical Care Med. 2000
Moosavi, et al. Resp Physio and Neurobiology.  2007
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• Results of  studies vary
• Investigated and successful in:
• Healthy animal models 
• Healthy adults with induced breathlessness 
• COPD (stable with induced dyspnea and unstable in ER)
• Pulmonary neoplasia
• Asthma 

Nebulized Furosemide

106

Ultrasonic Nebulizer:
60 mg furosemide in 6ml

6ml saline 

Time from airway 
occlusion to escape 

response
Significant effect

Lasts 3 hours
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Sheikh Motahar Vahedi et al., Respiratory Care. 2013 

FEV1 is the amount of air exhaled in 1 
second (severe vs. moderate COPD)

COPD in the ER
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Nebulized Furosemide
• Airway Mechanics

• Increased compliance 
• Increased tidal volume 
• Decrease pulmonary resistance
• Bronchodilation
• Unchanged airway resistance

• Duration 
• 15-120 minutes for relief  of  dyspnea
• 1-4 hours for respiratory effects

• No diuretic, electrolyte effects
• Dyspnea relief  not seen with IV route

Bini, et al. Euro Resp Journal. 2015
Masoumi, et al. Emergency Med International. 2014

Ohki, et al. Acta Paediatr. 1997
Prabhu, et al. Archives of Disease in Childhood. 1997

Rastogi, et al J. Pediatr. 1994

109



9/20/24

53

Dose: 50mg 
furosemide in 20ml 
0.9% NaCl q 8 hours

Dose: 5 mg/kg 
furosemide in 5ml 

0.9% NaCl q 8 hours
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Nebulizers 
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Nebulizers 
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Nebulizers 
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Breathing 

• Hypoventilation

• Pulmonary Pathology

• Pleural Space Disease 
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Pleural EffusionPneumothorax
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Thoracocentesis

5.25” 

117
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Thoracocentesis
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MILA Chest Tube Video 

• https://www.youtube.com/watch?v=MqnB_Eq6clo
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https://www.youtube.com/watch?v=MqnB_Eq6clo
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Chest Tube
Ñ Intermittent suction

Ó Serial POCUS
Ó Clinical decline

Ñ One Way Valve

Ñ Continuous grenade suction

Ñ Pleur-evac continuous 
suction
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