
WEBINAR
Veterinary POCUS: Diagnosing 
Canine Pericardial Effusion in 
Seconds
February 2023



Oron Frenkel, M.D., M.S.
Emergency Physician & POCUS Educator
Chairman, Clarius Medical Advisory Board

Your Host



Evaluation of a training course in 
focused echocardiography for 
non-cardiology house officers

Posttraining, most participants correctly 
identified pleural effusion (90%) and 
pericardial effusion (95%) and discriminated 
normal atrial size from atrial enlargement 
(86%) .”



Echocardiography had a high sensitivity and 
specificity for diagnosis and differentiation of 
RA and HB masses in dogs with pericardial 
effusion.”

Echocardiographic and 
clinicopathologic 
characterization of pericardial 
effusion in dogs: 107 cases



The DH view of FAST was found to be 
clinically helpful for the detection of PE.”

The use of the diaphragmatico-
hepatic (DH) views of the abdominal 
and thoracic focused assessment 
with sonography for triage 
(AFAST/TFAST) examinations



How frequently do you use 
ultrasound to diagnose 
pericardial effusions?
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• 10-year-old female Labrador Retriever
• Vomited 24 hours ago
• Lethargic and not eating past 24 hours
• Suddenly collapsed while in the back yard 20 minutes ago

Shira: Initial history and triage…



• HR 176, T 36.8C (98.2F)
• MM: pale, Capillary refill time > 2 seconds
• Weak irregular femoral pulses
• Respiratory rate 42 breaths per minute 

• Tachypneic not dyspneic
• Lung sounds clear

• Unremarkable abdominal palpation
• Ok hydration

Thoughts at this point?
Call the criticalist and then run away!

Shira: Triage – Stable or Unstable? 



• Hemoabdomen 2ndary to neoplasia
• Sudden cardiac arrythmia
• Other acute hemorrhage (neoplasia)
• Addison’s/hypovolemic shock 
• Pericardial effusion
• Anaphylaxis
• GI perforation with sepsis
• Seizures
• Vomiting-induced vaso-vagal 

collapse
• Not sure, best ask the criticalist!

What’s next?

Differential diagnosis for Shira…unstable!



� PCV: 46%
� TS: 60 g/L (6.0g/dl)
� Lactate: 6.7 mmol/l
� Glucose 8.2 mmol/L (148 g/dl)
� Azostix (BUN): 15-26mg/dl
� Systolic Doppler Blood pressure: 85 mmHg
� ECG…

� POCUS: 
� Where do you start?
� What is the question to answer?

� 10-year-old female Labrador Retriever
� Vomited 24 hours ago
� Lethargic/anorexic 24 hours
� Collapse
� HR 176, RR 42, T 36.8C (98.2F)
� MM: pale, > CRT, weak pulses

• Revised differentials – do we have…
• Hemoabdomen?
• Septic abdomen?
• Anaphylaxis?
• Hypovolemia?
• Pericardial effusion?

Minimum Emergency Data Base

Studies show POCUS is best applied when there is a high pre-test probability of a pathology being present: 
Assess the patient and history to know what question(s) to answer!!!!!!



• Pericardial effusion
• Causes in cats and dogs*
• Clinical findings
• Diagnostic tests
• Specific POCUS windows to diagnose
• Differentiating pericardial from pleural effusion
• Sonographic findings of tamponade
• Emergency stabilization
• And nothing about the kidneys.

On Today’s Menu



• Relatively common in dogs
• Hemangiosarcoma (right atrial)
• Heart base tumour (chemodectoma, mesothelioma)
• Idiopathic: 20 – 60 %
• Coagulopathy
• Left atrial rupture
• Infectious
• Occasional mild (clinically insignificant) effusion with cardiomyopathies
• Other

• Rare in cats
• Frequently associated with HCM and congestive heart failure (60-75%)
• Lymphoma, FIP and bacterial infections also reported

(40-70%)

Pericardial effusion: Cats vs. Dogs



(40-70%)

Pericardial effusion: Cats vs. Dogs



How do we diagnose it: History



• Acute onset of pericardial effusion
• Collapse
• Vomiting within the previous 24 hours

• 51% of dogs identified with PE had recently vomited

• Subacute to chronic onset
• Owners may report a period of progressive weakness, exercise intolerance, 

lethargy, tachypnea, syncope, cough, abdominal enlargement, or muscle 
wasting

Signs are vague and non-specific in many cases…

Not specific or sensitive

How do we diagnose it: History

Not specific or sensitive

Not specific or sensitive



• Muffled to absent heart sounds
• Pulses paradoxes

• Pulse is weaker on inspiration (which site is most sensitive to palpate)?

• Signs of cardiovascular shock
• Hypotension, tachycardia
• Low temperature
• Pale mucous membranes
• Prolonged capillary refill time

= tamponade

Not specific or sensitive

Specific but not sensitive

Triage: Acute cases



• 50% of dogs have evidence of right heart 
failure

• Abdominal distention/fluid wave
• 50% of cases with signs of right heart failure

• Pleural effusion 
• 47% of cases with signs of right heart failure
• Muffled heart sounds, dyspnea

• Jugular vein distention/jugular pulse

• May present like acute cases
• Shock, collapse, tamponade

Triage: Subacute cases

Signs are vague and non-specific in many cases…



• ECG: may see electrical alternans 
• Cage-side blood work (often have increased lactate)
• Blood pressure

• Often decreased

• Consider PT/PTT if warfarin ingestion

Specific but not sensitive

Not specific or sensitive

Minimum emergency diagnostics



• 22% did not have an enlarged cardiac silhouette
• 42% did not have a globoid appearance of the cardiac silhouette
• The sensitivity and specificity of a VHS (≥ 10.7 vertebral bodies) for 

identification of dogs with cardiac tamponade  was 77.6% and 47.8% 
respectively

• Pulmonary metastases reported in up to 1/3 of cases

Côté E, Schwarz LA, Sithole F (2013) Thoracic radiographic findings for dogs with cardiac tamponade attributable to pericardial effusion. J Am Vet Med Assoc 243(2):232-5

What is our go-to test to look for pericardial effusion?

Radiographs: Dogs with tamponade…
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3. Subxiphoid view

Transthoracic views
1. Right parasternal
2. Pericardio-

diaphragmatic

3 key windows: right parasteranal, pericardio-
diaphragmatic, and subxiphoid

POCUS sites for pericardial effusion



Site 1: Right parasternal short axis window
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Don’t confuse for hypovolemia

Good papillary = mushroom

Fish mouth! Behlebelelbeluh
Mercedes and the whale
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Ensure the entire heart and pericardium is visible: 
adjust your depth as needed!!!!

Normal right parasternal short axis viewInclude multiple views and find the diaphragm



Site 2: Pericardio-diaphragmatic window



Key findings at the PD window: 
• Fluid that tracks along and outlines the diaphragm is pleural effusion
• Fluid that curves around and parallels the outline of the heart is pericardial effusion

PD window differentiates pleural and pericardial effusion

LV
RV

Diaphragm



Site 3: Subxiphoid



Subxiphoid: Pericardial Effusion Y/N?



Liver

Pericardial effusion

Diaphragm

Liver

Pleural effusion

Subxiphoid: Differentiates pleural and pericardial



Quiz: Pleural or pericardial.…
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Greatest cardiac 
contact 

towards the 
sternum

LA
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LVRV

Air between heart 
and diaphragm 
prevents heart 

being seen, 
particularly in cats

Quiz: Pericardial effusion – Y/N?



Slide caudally off the heart until the diaphragm is visible in the same window: 
Does the fluid curve up and around the diaphragm or around the heart, or both?

Quiz: Pleural or pericardial.…



Quiz: Pleural or pericardial?



• Distended fat CVC with no ”bounce” 
• Gallbladder halo sign
• Hepatic vein distention

Normal Case with pericardial effusion

Normal Distended

Other POCUS findings often seen with pericardial effusion 



•Abdominal effusion
•Pleural effusion

• Recall: 50% of dogs have evidence RCHF
• Abdominal distention/fluid wave

• 50% of cases with signs of right heart failure
• Pleural effusion 

• 47% of cases with signs of right heart failure
• Muffled heart sounds, dyspnea

• Jugular vein distention/jugular pulse

Less specific POCUS signs with pericardial effusionWe have confirmed pericardial effusion, can we diagnose 
tamponade on ultrasound?



There are occasional reports of 
pleural effusion causing tamponade

. .
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Should increase depth to see pericardial sac in the far image!

Does the patient have tamponade?We have confirmed pericardial effusion exists; how do we 
treat it?



- Pericardial effusion is a diastolic filling 
problem 

- A bolus of IV isotonic crystalloids (20 ml/kg 
over 10 minutes) may help stabilize our 
patient while preparing for pericardiocentesis

Therapy: IV fluid bolus?



• ASAP if cardiovascularly unstable

• If cardiovascularly stable without tamponade 
• May be easier to identify a mass with fluid in the pericardial space 
• Don’t compromise patient safety though!!
• Even small residual pericardial effusion will allow easier mass identification
• Stabilization may be achieved with removing small amounts of fluid 

Any situations where tapping could make the patient worse?

When to tap?

LV



• Coumadine toxicity: transfuse and tap unless…
• Unless agonal

• Tap
• Transfuse

• If unstable but not on the verge of an arrest
• Plasma bolus 10 ml/kg over 10 minutes
• Tap
• Remaining plasma over 2 hours
• (Monitor for volume overload)

Initial history and triage…



• Left atrial rupture
• Often a clot in the pericardial space 
• Minimal hemodynamic compromise 

• Postpone tap 
• Risk of further/worsened bleeding when tapped
• May resolve with medical management

• Tamponade and unstable 
• May need to tap 
• Very poor prognosis

Pericardial effusion: When NOT to tap??



• Dogs
• life-saving  and necessary for initial stabilization 

• Cats
• Most often associated with congestive heart failure 
• Fairly well tolerated
• Often responds to the medical management for heart failure
• Pericardiocentesis is reserved for cats with evidence of cardiac tamponade 

and/or hemodynamic instability

Pericardiocentesis: technique
• Under sedation
• Sternal or left lateral recumbency
• Ultrasound assisted
• Lidocaine prepared
• 14 gauge 5” IV catheter (fenestrated)?



Video	courtesy	
Bert	Jan	Reezigt

Mila chest tube catheter?

Indwelling pericardial catheters?
Recurrence of bleeding reported in 29% of dogs



• 100% mortality with severe clinical signs if the pericardial effusion is not 
promptly removed

• Dogs with hemangiosarcoma have a guarded prognosis 
• Median survival 1-4 months

• Heart base tumors
• Median survival with pericardectomy (730 days), without pericardectomy (42 

days)

• Dogs with idiopathic pericardial effusion have a good prognosis 
• Survival time of up to 4 years

Prognosis



• Cats most often develop nonclinical pericardial effusion secondary to 
congestive heart failure (often HCM)

• Dogs require pericardiocentesis most often due to tumors and 
idiopathic causes

• Confirm with POCUS using multiple windows with the depth extended 
to see the entire heart and pericardium

• Pericardiocentesis can easily be performed by non specialists –
consider small bore indwelling pericardial catheters

• Prognosis varies with underlying cause 

Summary
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What additional 
information would 
you like?
Interactive Poll

www.clarius.com/vet
www.clarius.com/demo
www.clarius.com/classroom

http://www.clarius.com/emed
http://www.clarius.com/demo
http://www.clarius.com/classroom


Clarius C7 HD3 VET
• 30% Smaller & More Affordable

• Wireless Freedom

• High-Definition Imaging

• Easy App for iOS & Android

• Advanced Vet Package

• Clarius Cloud Storage

• Clarius Live Telemedicine

• Unlimited Users



Pre-Register
Poll

Veterinary POCUS: 
Renal Pelvic Dilation, 
it’s Not the Kidney’s 
Fault!!!
Tuesday, May 9th 2023
2PM Pacific | 5PM Eastern

www.clarius.com/ultrasound-webinars

http://www.clarius.com/ultrasound-webinars
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Questions



Thank you!
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