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What does CPR look like?
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Reassessment Campaign on 
Veterinary Resuscitation





Simple
Easy

Know all there is to know



RECOVER





How long is too long?

Are there any differences in cat vs dog CPR?

Are interposed abdominal compression effective?



Duration of CPR: 

How long is 
too long?



Cardiopulmonary Arrest Epidemiology

transtrans

333 dogs and 90 cats with in-hospital CPA
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Hofmeister et al., JAVMA 2009

Hoehne et al., Frontiers, 2019

Discharge: 6-19%

ROSC: 35-55%

45-65%

60-85%

Anesthesia Related vs. Other

Dogs: 47% vs 2%

Cats: 42% vs 0%

Anesthesia -> 14.82x more likely to survive

Cats -> 4.87x more likely to survive
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(Neurologic) Outcome prediction in cardiac arrest

Intra -
arrest After ROSC



How long to continue?

ввƣőĲƖĲШċƖĲШ §ШŊƨŔĬĲũŔŰĲƚ







Survival to discharge:
Á 1-15 minutes of CPR: 41%
Á >35 minutes: 12%
Á Overall: 27.9%

Duration of CPR and survival: 
Á3419 children
Ápediatric critical care unit

-2.1% per minute

How is duration of CPR associated with survival?

Matos, R. I., et al. (2013). Circulation 127(4): 442-451.



Duration of CPR and survivors: 
Á17,238 adults w/ ROSC
ÁOHCA

Critical duration of CPR:
Á 99% of survivors (30 days)
Á CPC 1-2

35 minutes
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CPR duration (minutes)

90% survivors
~ 19 minutes

Critical duration of CPR

Goto, Y., et al. (2015) JAHA 5(3).

How is duration of CPR associated with survival?



6 studies report ROSC data
ÁDogs: 206 dogs
ÁCats: 63 cats

5 studies report CPR durations
ÁDogs: 184 dogs 
ÁCats: 55 cats

Kass 1992

Hofmeister 2009

McIntyre 2014

Hogen 2018

Kawase 2018
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How about dogs and cats?



7 studies report survivors
ÁDogs: 44 dogs
ÁCats: 13 cats

4 studies report CPR durations
ÁDogs: 29 dogs
ÁCats: 8 cats

Kass 1992

Waldrop 2004

Hofmeister 2009

McIntyre 2014
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How about dogs and cats?



Discontinue CPR
Á Economics
Á Severity of illness
Á Futility

Functional Capacity 

Quality of Life



-2.1% per minute

Matos, R. I., et al. (2013). Circulation 127(4): 442-451.

Survival to Hospital Discharge

-1.2% per minute

Favorable neurologic outcome

How is duration of CPR associated with functional outcome?



Matos, R. I., et al. (2013). Circulation 127(4): 442-451.

Survival to Hospital Discharge
Survival to discharge:
Á 1-15 minutes of CPR: 41%
Á >35 minutes: 12%
Á Overall: 27.9%70% Favorable neurological outcome

60% Favorable neurological outcome

How is duration of CPR associated with functional outcome?



1. No definitive cut-off

2. Survivors beyond CPR duration of 20 minutes

3. Futile functional outcome: not CPR duration alone

4. Veterinary clinical data is extremely limited

So when to stop?



1. No definitive cut-off

2. Survivors beyond CPR duration of 20 minutes

3. Futile functional outcome: not CPR duration alone

4. Veterinary clinical data is extremely limited

5. Not all animals should be resuscitated

So when to stop?



1. Irreversible cause of CPA

Proposal for termination of resuscitation



Irreversible Causes

Severe Neurologic Damage т Brain death, cerebral herniation, non-
survivable traumatic brain injury
Catastrophic Trauma т Severe spinal cord transection, ruptured major 
vessels, non-survivable injury (blunt/penetrating)
Severe Cardiac Disease т Advanced dilated cardiomyopathy, cardiac 
rupture
End-Stage Disease т Terminal cancer, organ failure, refractory sepsis
Extreme metabolic derangements  т refractory metablic/electrolyte 
disturbances, lethal toxic ingestions (cyanide, irreversible neurotoxins, 
massive barbiturates)



cќƚШыÂƖŔůċƖǃШÅĲƻĲƖƚŔĤũĲШ9ċƨƚĲƚь

Hypoxia  т Ensure adequate oxygenation and ventilation.
Hypovolemia  т Rapid IV fluid therapy, blood transfusion if severe 
hemorrhage.
Hydrogen ion (Acidosis)  т Treat metabolic acidosis (sodium 
bicarbonate if indicated).
Hyperkalemia / Hypokalemia  т Correct electrolyte imbalances 
(calcium, insulin-dextrose for hyperkalemia).
Hypoglycemia  т Administer dextrose if blood glucose is low.
Hypothermia  т Rewarm strategically in cold-related arrests.



ÑќƚШыÉĲĦŸŰĬċƖǃШÅĲƻĲƖƚŔĤũĲШ9ċƨƚĲƚь

Tension Pneumothorax  т Decompress with thoracocentesis.
Tamponade (Cardiac) т Pericardiocentesis.
Toxins (Drug Overdose, Poisoning) т Identify and administer 
antidotes if available (e.g., naloxone for opioids).
Thrombosis (Pulmonary Embolism, MI)  т Consider thrombolysis 
or advanced interventions.
Trauma т Address underlying injuries (internal bleeding, 
pneumothorax, etc.).



1. Irreversible cause of CPA

2. Continued (>20 min?) poor efficacy of CPR

Proposal for termination of resuscitation





Useful Monitors

ÅETCO2

ÅECG



ETCO2 Guidelines
ÅHelps confirm endotracheal intubation (>12 mmHg)
ÅVisually confirm endotracheal intubation if <5 mmHg

ÅAssess Compression Quality
ÅGoal: ETCO2 > 18 mmHg. fŉШũŸƽĲƖв
ÅEvaluate compression quality: Rate, depth, recoil / leaning, location, posture, etc.
ÅConfirm correct ventilation: RR = 10 / min (6 seconds between breaths)

ÅEspecially feasible in cats where compressions are more likely to be 
effective

ÅIndication of ROSC
ÅIf ETCO2ŔŰĦƖĲċƚĲƚШƚƨĬĬĲŰũǃШĤǃШӄШΝΡШůůcŊШŸƖШƻċũƨĲШӄШΟΡШůůcŊ
Å?ŸŰќƣШƚƣŸƓШĦŸůƓƖĲƚƚŔŸŰƚ

until you confirm the pulse!



Capnography

Ventilation

Perfusion

ETCO2



Rate = 216/minRate = 40/min



1. Irreversible cause of CPA

2. Continued (>20 min?) poor efficacy of CPR:

EtCO2 < 10 mm Hg

3. Prolonged (>20 min?) lack of electrical activity of the heart 

4. Never any, even intermittent signs of ROSC

5. Long (> 10 min?) no-flow time

Proposal for termination of resuscitation

BLS





7 studies report survivors
ÁDogs: 44 dogs
ÁCats: 13 cats

4 studies report CPR durations
ÁDogs: 29 dogs
ÁCats: 8 cats

Kass 1992

Waldrop 2004

Hofmeister 2009

McIntyre 2014
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Duration of CPR and Survival Chance



If we never continue CPR 
longer than 15 minutes, we 

will never have data for 
greater than 15 mins

Go longer for the right patients



How long is too long?

Are there any differences in cat vs dog CPR?

Are interposed abdominal compression effective?
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Best way to circulate blood?







Cats and Small Dogs

Depth

Width



Compressions in Small Dogs and Cats

ÅHands directly over the heart
ÅMaximally employ the cardiac pump approach
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