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KEY POINTS

� In a dog with respiratory distress, point-of-care ultrasound (POCUS) findings of diffuse
B-lines and severe left atrial enlargement provide corroborative evidence for left-sided
congestive heart failure (CHF).

� In a cat with respiratory distress, POCUS findings of severe left atrial enlargement along
with diffuse B-lines, pleural effusion, or pericardial effusion are supportive of CHF.

� In a dog with ascites, the POCUS findings of a distended, nonfluctuating caudal vena cava
and right heart enlargement provide corroborative evidence for right-sided CHF. POCUS
findings of severe right heart enlargement and hypertrophy are indicative of right heart
pressure overload, possibly related to pulmonary hypertension.

� POCUS is useful in the diagnosis, treatment, and monitoring of pericardial effusion and
cardiac tamponade. The finding of an anechoic ring of fluid around the heart, right atrial
collapse, and a distended nonfluctuating caudal vena cava is diagnostic for pericardial
effusion with cardiac tamponade and an indication for a therapeutic pericardiocentesis.

� POCUS can be used to monitor resolution (and detect recurrence) of CHF by tracking
presence and extent of B-lines or cavitary effusion.
INTRODUCTION

Point-of-care ultrasound (POCUS) is commonly used in emergency settings1 to expe-
dite the diagnosis and treatment of cardiac emergencies and is usually performed by
providers who are not imaging specialists.2–4 Unlike complete echocardiography or
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abdominal ultrasonography, POCUS is a time-sensitive examination involving a select
subset of targeted views to identify severe abnormalities relevant to a patient’s current
clinical status. Thoracic POCUS for cardiac emergencies includes interrogation of the
heart, lungs, pleural space, and caudal vena cava (CVC). The goal is to identify cardio-
vascular disease severe enough to cause emergent clinical signs (dyspnea, tachyp-
nea, syncope, and cavitary effusions), and to use this information in combination
with signalment, history, and physical examination to prioritize relevant differential di-
agnoses and expedite emergency treatment. In small animals, POCUS is most helpful
in the diagnosis and monitoring of left-sided or right-sided congestive heart failure (L-
CHF or R-CHF) and pericardial effusion with cardiac tamponade.
Studies in humans have shown that the use of POCUS in acutely decompensated

heart failure allowed earlier directed therapy (18 hours on average) and reduced length
of hospital stay.5 There is good evidence to suggest that identification of several con-
ditions by POCUS techniques is easy to learn with good repeatability. With minimal di-
dactic and hands-on ultrasound training, noncardiologist and nonradiologist
veterinarians can achieve proficiency in identifying pleural and pericardial effusions
and detecting the presence of left atrial enlargement.6 Thoracic POCUS is also less
stressful than thoracic radiography for an animal in respiratory distress. Animals can
be provided flow-by oxygen and maintained in sternal recumbency during the POCUS
examination. Portable ultrasound has essentially become an extension of the triage
examination in emergency settings. Improved diagnostic accuracy compared to the
cardiac physical examination alone is the reason why POCUS has been coined the “vi-
sual stethoscope of the 21st century.”7
IMAGE ACQUISITION AND RECOGNIZING NORMAL ANATOMY

Ultrasound machines used for POCUS imaging in cardiac emergency settings are
typically smaller, portable devices ranging in size from hand-held devices (with limited
technical capabilities) to small cart-based ultrasound platforms (usually with some
advanced imaging options). Major differences between complete echocardiography
and thoracic POCUS are patient positioning (sternal or standing are often safer for
dogs and cats in a triage setting) and transducer selection (microconvex is often
more available for POCUS). Although thoracic POCUS provides useful information
in many emergency patients that can be immediately integrated into a clinical picture,
technical factors related to patient size and body condition, suboptimal image
enhancement, and limited artifact reduction capabilities may limit the ability to acquire
clinically useful images.8 For example, it would be challenging to image an obese Rott-
weiler in respiratory distress using a standard midrange frequency microconvex
probe. Awareness of the limitations of portable ultrasound machines is important.
Several acoustic windows facilitate key standard views of the heart, lungs, pleural

space, and pericardium. For imaging of the heart, the right parasternal acoustic win-
dow (located on the right hemithorax where the apex heartbeat is palpated) is used
to obtain a short-axis view of the left ventricle (LV) just below the mitral valve (mush-
room view), a short-axis view at the level of the heart base (left atrium [LA] to aorta
[Ao], or LA:Ao view), and a long-axis view of all 4 heart chambers (4-chamber view).
These standard cardiac views are important for qualitative evaluation of cardiac cham-
ber size and function. For lung ultrasound, several different protocols have been
described, including Vet BLUE (4 sites on each hemithorax, corresponding to radio-
graphic lung quadrants),9–11 a vertical sliding scanning approach through 6 intercostal
spaces (18 sites on each hemithorax),12 and modifications thereof.13 Sites for lung ul-
trasound imaging are also interrogated for pleural or pericardial effusions, as described
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in the traditional thoracic focused assessment with sonography for trauma protocol in
dogs and cats.14 The subxiphoid window facilitates the imaging of the CVC 15,16 and
provides an additional opportunity to assess possible pericardial or pleural effusions.
Table 1 lists expected findings in standard thoracic POCUS views of the heart, lung,

and pleural and pericardial spaces. Examples of standard POCUS cardiac views from
normal dogs are shown in Fig. 1. The primary goals of POCUS for cardiac emergen-
cies are qualitative ("eyeball") assessments of the presence or absence of pericardial
and pleural effusion, presence or absence of abnormal lung ultrasound artifacts, sub-
jective size and function of cardiac chambers, and subjective size and collapsibility of
the CVC.

SEVERE LEFT HEART DISEASE AND LEFT-SIDED CONGESTIVE HEART FAILURE IN
DOGS

L-CHF in dogs occurs most commonly secondary to myxomatous mitral valve disease
(MMVD) or dilated cardiomyopathy (DCM). In dogs, L-CHF manifests almost exclu-
sively as pulmonary edema (fluid accumulation within the lungs), which is visible on
lung ultrasound as B-line artifacts. B-lines result from the juxtaposition of air with small
fluid-filled alveoli (less than ultrasound resolution threshold) and provide evidence for
alveolar-interstitial syndromes such as cardiogenic pulmonary edema.17,18 B-lines are
visible ultrasonographically as discrete narrow-based vertical hyperechoic artifacts
that extend from the pleural-pulmonary interface to the far aspect of the ultrasound
screen without fading, and more synchronously with respiration.9,11 An example
lung ultrasound image showing B-lines is shown in Fig. 2.
Findings on POCUS that support a diagnosis of L-CHF include (1) evidence of se-

vere left heart disease and (2) numerous and multifocal B-lines on lung ultrasound
(see Fig. 2, Table 2). Generally, dogs with L-CHF will have severe LA dilation visible
on right parasternal short-axis heart base views (with LA:Ao ratio usually >2:1).
Dogs with clinical signs of L-CHF typically have multiple sites with numerous B-lines
per intercostal space (termed “strong positive” sites), often with diffuse distribution
of infinite coalescing B-lines at all lung ultrasound sites.11,19

Additional POCUS findings supportive of L-CHF will differ based on the underlying
cardiac disease. Advanced MMVD is most common in older small-breed dogs; addi-
tional POCUS features include LV volume overload (eccentric hypertrophy) with
normal to hyperdynamic LV systolic function.20 DCM is more common in middle-
aged large breed dogs or dogs with history of nontraditional diet consumption21,22;
the most salient additional POCUS features are severe LV dilation with severely
decreased LV systolic function.23,24

POCUS findings should always be integrated with patient signalment, history, and
physical examination findings when considering a diagnosis of L-CHF. A small breed
dog presenting for acute tachypnea with a loud left apical systolic heart murmur
whose POCUS reveals severe LA enlargement and multifocal B-lines can be confi-
dently treated for L-CHF (presumed MMVD). A small breed dog without a heart
murmur is highly unlikely to have L-CHF, regardless of POCUS findings. A dog with
normal respiratory rate and effort and no B-lines on POCUS is highly unlikely to
have L-CHF, regardless of severity of LA dilation.

SEVERE HEART DISEASE AND CONGESTIVE HEART FAILURE IN CATS

Cats in CHF can be challenging to diagnosis because their physical examination and
radiographic findings are nonspecific and variable.25,26 Additionally, cats in respiratory
distress can be extremely fragile, which limits the diagnostic evaluation. The POCUS



Table 1
Transducer sites and cardiac views for point-of-care ultrasound in dogs and cats, structures evaluated at each view, and normal cardiac anatomy to recognize

Site D View or Technique Structures Evaluated Normal Structure and Function

Right parasternal short-axis at the level of LV just
below the mitral valve (mushroom view)

LV size
LV wall thickness
LV systolic function
RV size

LV size in diastole: subjective or weight-based
normal values

LV wall thickness: subjective
LV systolic function: subjective
RV should be small crescent shape
Interventricular septum should be rounded (not

flattened)

Right parasternal short-axis at the heart base (LA:Ao
view)

LA size
MPA size

LA:Ao z 1:1 (severe dilation if > 2:1)
MPA:Ao z 1:1

Right parasternal long-axis 4-chamber (4-chamber
view)

RA and RV size
LA and LV size
LV systolic function

LA z RA size with neutral interatrial septum
position

LV 3–4� size and thickness of RV
LV should be bullet-shaped (not round)
LV systolic function: subjective

Lung and pleural space (various protocols) Pulmonary–pleural interface
Lung ultrasound artifacts
Presence of pericardial or pleural effusion

Intact pulmonary–pleural interface; glide sign with
respiration

A-lines; single isolated B-line can be normal
No evidence of pericardial or pleural effusion

Subxiphoid sagittal CVC CVC size
CVC collapsibility
Hepatic veins

CVC maximal diameter (compared with weight-
based normal values)

CVCmax:Ao < 0.6
CVC collapsibility >30%
Hepatic veins should not be prominent

Abbreviations: Ao, aorta; CVC, caudal vena cava; LA, left atrium; LV, left ventricle; MPA, main pulmonary artery; RA, right atrium; RV, right ventricle.
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Fig. 1. POCUS images in normal dogs. (A) Right parasternal short-axis LV (mushroom) view.
(B) Right parasternal short-axis image at the heart base (LA:Ao view). (C) Right parasternal
long-axis (4-chamber) view. (D) Lung ultrasound from the left middle Vet BLUE site. (E) Sub-
xiphoid CVC image of a normal dog on expiration, demonstrating maximal CVC diameter.
(F) Subxiphoid CVC image of a normal dog on inspiration, demonstrating minimum CVC
diameter. Ao, aorta; CVC, caudal vena cava; IVS, interventricular septum; LA, left atrium;
LAur, left auricle; LV, left ventricle; LVFW, left ventricular free wall; MV, mitral valve; PV, pul-
monic valve; RA, right atrium; RV, right ventricle; RV, right ventricle; TV, tricuspid valve.
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examination provides a low-stress and extremely helpful diagnostic tool for the diag-
nosis of CHF in cats. Regardless of the underlying cause, CHF in cats can manifest as
any combination of pulmonary edema, pleural effusion, pericardial and, to a lesser
extent, peritoneal effusion. Several studies suggest that in cats with respiratory signs,
an increased LA size identified by ultrasound (even subjectively assessed) strongly
suggests a diagnosis of CHF.27–29 In an ER setting, most cats with CHF will have a
markedly enlarged LA:Ao ratio (>2:1) (Fig. 3). However, some cats with CHF may
only have a mildly to moderately enlarged LA, especially if CHF was precipitated by
a stressful event.



Fig. 2. POCUS images of dogs with severe left heart disease and L-CHF. (A) Right parasternal
short-axis image at the heart base (LA:Ao view) in a dog with L-CHF secondary to severe
MMVD, demonstrating severe left atrial enlargement. (B) Right parasternal long-axis 4-
chamber image in a dog with severe MMVD, demonstrating severe left atrial and left ven-
tricular dilation. (C) Lung ultrasound of the left middle lung lobe site in a dog with L-CHF
demonstrating coalescing infinite B-lines between rib shadows within each intercostal
space. Ao, aorta; IVS, interventricular septum; LA, left atrium; LAur, left auricle; LV, left
ventricle; LVFW, left ventricular free wall; RV, right ventricle.
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POCUS findings that would corroborate CHF in a symptomatic cat with an enlarged
LA include the presence of B-lines or cavitary effusions, especially pericardial effusion
(see Fig. 3). In one study of cats with respiratory distress, even a small amount of peri-
cardial effusion was 100% specific for a diagnosis of CHF,27 and CHF is the most
common cause of pericardial effusion in cats.30 Pleural effusion is common in cats
with CHF, in contrast to dogs. The appearance of pleural effusion in CHF is typically
anechoic angular spaces surrounding the heart and lungs. Fluid is visualized between
the lung lobes often with fibrin strands floating within the fluid. The space in the ventral
thorax caudal to the heart and cranial to the liver (see Fig. 3) is a particularly useful area
to scan for pleural effusion, given that effusion depends on gravity. In large volume
pleural effusion, the lung lobes are often compressed by the fluid causing consolida-
tion of the lung. In the previously mentioned POCUS study of cats in respiratory
distress,27 nearly 80% of cats in CHF had some degree of pleural effusion, ranging
from scant to large volume requiring a therapeutic thoracocentesis. POCUS is helpful
to assess the volume of pleural effusion and subsequently the risk versus benefit of
performing centesis. Similar to dogs, B-lines are also often present in cats with
CHF. As described previously, B-lines are suggestive of fluid within the pulmonary
interstitium or alveoli and are highly suggestive of pulmonary edema when integrated
with the other clinical data. The distribution of strongly positive B-line sites is usually
diffuse if the cat’s main manifestation of CHF is pulmonary edema. However, if there is
large volume pleural effusion, then the distribution of B-lines can vary.



Table 2
Point-of-care ultrasound findings supportive of cardiovascular disease as the cause of emergent clinical signs in dogs and catss

Cardiovascular Disease Compatible Clinical Signs Supportive POCUS Findings Differential Diagnoses

Left-sided congestive heart
failure (dogs)

� Dyspnea
� Tachypnea
� Syncope

� Severe left atrial dilation
� Strong positive B-line sites on lung
ultrasound

� � Severe left ventricular dilation
� � Severe left ventricular systolic
dysfunction

� MMVD
� DCM

Congestive heart failure
(cats)

� Dyspnea
� Tachypnea

� Severe left atrial dilation
� � Left ventricular concentric hypertrophy
� Strong positive B-lines on lung
ultrasound and/or

� Pleural effusion and/or
� Small-volume pericardial effusion

� HCM

Right-sided congestive heart
failure (dogs and cats)

� Cavitary effusions
(ascites > pleural effusion)

� Syncope

� Severe right atrial/ventricular dilation
� Distended CVC with decreased
collapsibility

� � Right ventricular hypertrophy
� � Interventricular septal flattening

� Pulmonary arterial hypertension (see
next row)

� Tricuspid valve dysplasia
� Pulmonic stenosis
� Myxomatous tricuspid valve disease

Pulmonary arterial hypertension
(dogs)

� Dyspnea
� Tachypnea
� Syncope

� Right ventricular dilation and
hypertrophy

� Interventricular septal flattening
� Main pulmonary artery dilation
� � Distended caudal vena cava with
decreased collapsibility

� Heartworm disease
� Pulmonary thromboembolism
� Chronic bronchopulmonary disease

Pericardial effusion and
tamponade (dogs)

� Syncope/collapse
� � Ascites

� Variable volume pericardial effusion
� Right atrial/ventricular diastolic collapse
� Distended CVC with decreased
collapsibility

� � Ascites
� � Gallbladder halo sign

� Cardiac neoplasia (right atrium/auricle or
heart base)

� Idiopathic pericarditis
� Left atrial rupture

Abbreviations: CVC, caudal vena cava; DCM, dilated cardiomyopathy; HCM, hypertrophic cardiomyopathy; MMVD, myxomatous mitral valve disease.
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Fig. 3. POCUS images of cats with CHF. (A) Right parasternal short-axis image of a cat with
CHF secondary to HCM, demonstrating segmental left ventricular hypertrophy, small volume
pleural effusion, and B-lines representing cardiogenic pulmonary edema. (B) Right paraster-
nal short-axis image at the level of the heart base in a cat with CHF demonstrating an
increased LA:Ao ratio and scant pericardial effusion (arrowhead). (C) Ultrasound view
from the right caudoventral thorax fanning dorsally in a cat with CHF, demonstrating a
moderate volume of pleural effusion. Ao, aorta; LA, left atrium; LV, left ventricle; PC Eff,
pericardial effusion; PL Eff, pleural effusion; RA, right atrium; RV, right ventricle.
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In a cat with CHF secondary to hypertrophic cardiomyopathy (HCM), LV concentric
hypertrophy will be seen together with an enlarged LA. An LV diastolic wall thickness
of greater than 6 mm is generally defined as LV hypertrophy.31 If present, LV hypertro-
phy can be either diffuse or segmental. Some cats with end-stage HCM may experi-
ence wall thinning over time.
Cats with cardiomyopathy and severe LA dilation are also at risk for thrombus for-

mation and arterial thromboembolism. The POCUS examination may identify sponta-
neous echocontrast (smoke) or a thrombus within the enlarged LA of a cat with severe
cardiomyopathy or CHF. Thrombi are most commonly seen in the left auricle and can
be adhered to the atrial wall or freely mobile. Shadow artifacts can often be overinter-
preted as thrombi; thrombi typically have sharply defined borders. The finding of an LA
thrombus worsens the cat’s prognosis.

SEVERE RIGHT HEART DISEASE AND RIGHT-SIDED CONGESTIVE HEART FAILURE

R-CHF in dogs is less common that L-CHF and can occur secondary to pulmonary
arterial hypertension (PAH), congenital heart disease (pulmonic stenosis, tricuspid
valve dysplasia), myxomatous (degenerative) tricuspid valve disease, or neoplasia.
Additionally, although most dogs with DCM or MMVD progress to L-CHF, some
may manifest with right-sided or biventricular CHF, particularly dogs with concurrent
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atrial fibrillation or PAH.20,23,32 The most common manifestation of R-CHF in dogs is
ascites; other locations of fluid accumulation (which can occur in combination) are
pleural effusion, small volume pericardial effusion (without tamponade), and rarely pe-
ripheral edema.32,33 R-CHF is uncommon in cats but can occur secondary to congen-
ital heart diseases or cardiomyopathies that preferentially affect the right ventricle. As
noted above, cats can develop pleural or pericardial effusion as a manifestation of
CHF regardless of cause; however, the presence of ascites in a cat with CHF would
specifically suggest an underlying right heart disease.
Findings on POCUS that support a diagnosis of R-CHF include (1) evidence of se-

vere right heart disease, (2) cavitary effusion(s), and (3) evidence of elevated systemic
venous pressure such as CVC or hepatic venous distension (Fig. 4, see Table 2). Dogs
and cats with severe right heart disease will typically have severe RA and RV dilation,
with right parasternal long-axis views showing the RA and RV being the same size or
larger than the LA and LV, respectively. RV dilation may also be seen on right paraster-
nal short-axis views, with the RV being larger than the “mushroom” LV. Subxiphoid
views will reveal CVC distension and decreased collapsibility of the CVC with respira-
tion , as well as hepatic venous distension.34 In addition to assisting with the diagnosis
of R-CHF, POCUS can also be used to guide cavitary centesis.
Fig. 4. POCUS images of dogs with severe right heart disease and R-CHF. (A) Right paraster-
nal short-axis image at the level of the LV in a dog with R-CHF secondary to severe pulmo-
nary arterial hypertension, demonstrating severe right ventricular enlargement and
flattening of the IVS. (B) Right parasternal long-axis image (4-chamber view) in a dog
with R-CHF secondary to severe pulmonary arterial hypertension, demonstrating severe
right atrial and right ventricular enlargement and hypertrophy. (C) Subxiphoid image of a
dog with R-CHF demonstrating an enlarged CVC and hepatic veins (HV). Ao, aorta; CVC,
caudal vena cava; HV, hepatic veins; LA, left atrium; LAur, left auricle; PA, main pulmonary
artery; PL, pleural; PV, pulmonic valve; RA, right atrium; RV, right ventricle; TV, tricuspid
valve.
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Dogswith severe PAH represent a specific clinical scenario with distinct recognizable
POCUS features (see Table 2). Because PAH results in RV systolic pressure overload,
right parasternal long-axis and short-axis views will reveal RV concentric hypertrophy
(thickening) as well as enlargement, with RV wall thickness similar to or greater than
the LV; the LV will often seem small and volume underloaded. RV pressure overload
will also result in flattening of the interventricular septum on right parasternal short-
axis views of the LV, giving a flattened “top” to themushroom appearance of the LV. Se-
vere PAH will also result in main pulmonary artery enlargement, with pulmonary artery
diameterbeing larger than theAo in rightparasternal short-axisheart baseviews.Clinical
and POCUS suspicion for severe PAH should prompt a diagnostic investigation for the
underlying cause of PAH (such as heartworm disease, chronic bronchopulmonary dis-
ease, or pulmonary thromboembolic disease).35,36 POCUS cannot differentiate these
underlying causes of PAH; however, in dogs with severe heartworm disease, heart-
worms can sometimes be seen asdouble-lined (railroad-track) structureswithin the pul-
monaryartery, or evenwithin theheart (RVorRA) in casesof heartwormcaval syndrome.
As in cases of suspected L-CHF, POCUS findings should always be integrated with

patient signalment, history, and physical examination findings when considering a
diagnosis of R-CHF. A small breed dog presenting for acute dyspnea with a soft
right-sided systolic heart murmur for whomPOCUS shows RV enlargement and septal
flattening with normal LA size should be treated for PAH, not L-CHF. Almost all dogs
with R-CHF have ascites as part of their manifestation of cavitary effusion; isolated
pleural effusion in dogs is almost never caused by R-CHF.
PERICARDIAL EFFUSION AND CARDIAC TAMPONADE

POCUS is an extremely useful tool for the timely and accurate diagnosis of pericardial
effusion and cardiac tamponade. In normal dogs and cats, there is no visible pericar-
dial effusion on POCUS examination. The sonographic appearance of pericardial effu-
sion is a variable amount of (typically) anechoic fluid encircling the heart on right
parasternal and subxiphoid POCUS windows.37 Observing the fluid from multiple
views and changing the dog’s position may also be helpful because pleural effusion
is more gravity dependent and will displace ventrally, whereas pericardial effusion is
contained within its sac and more fixed in position. When pericardial effusion is iden-
tified, the operator should look for evidence of cardiac tamponade, which develops
when the pressure in the pericardial space exceeds that of the right heart. Note that
cardiac tamponade can develop with either large or small volume effusions depending
on the time course in which the effusion develops. The POCUS criterion for cardiac
tamponade is diastolic collapse of the right atrium (and possibly right ventricle) with
a distended CVC with decreased collapsibility (Fig. 5). In some dogs with cardiac tam-
ponade, the gallbladder may become thickened and edematous with a hypoechoic
rim (gall bladder halo sign).38

POCUS is also helpful when performing pericardiocentesis. The ultrasound can be
used to guide the centesis in real-time (termed “ultrasound-guided”), or the ultrasound
can be used to simply identify the optimal site for the centesis (termed “ultrasound-
assisted”). In people, ultrasound guidance has been shown to improve the safety of
pericardiocentesis.39 If there is concern for a possible intracardiac puncture during
the pericardiocentesis, a small infusion of agitated saline can be helpful to confirm
placement of the needle or catheter. Bubbles will appear within the cardiac chamber
with an intracardiac puncture.40

In some situations, POCUS can also help determine the cause of the pericardial
effusion. The most common cause of pericardial effusion in older dogs is cardiac



Fig. 5. POCUS images demonstrating pericardial effusion and cardiac tamponade. (A) Right
parasternal long-axis view from a dog with large volume pericardial effusion demonstrating
a collapsed right atrium (arrow) indicative of cardiac tamponade. (B) Subxiphoid view from
a dog with pericardial effusion and cardiac tamponade, demonstrating a distended CVC and
edematous gallbladder wall (halo sign). CVC, caudal vena cava; GB, gallbladder; LV, left
ventricle; PC, pericardial; RA, right atrium; RV, right ventricle.
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neoplasia, most commonly right atrial hemangiosarcoma in large-breed dogs or che-
modectoma (heart base tumor) in brachycephalic dogs.41,42 These neoplastic masses
are often quite large and might be visible when imaging the right atrium or heart base.
Caution should be used when interpreting small or equivocal mass lesions using
POCUS, as epicardial fat (particularly near the atrioventricular junction) can be
mistaken for a mass. If no mass is identified, benign idiopathic pericardial effusion
is possible but concern for occult neoplasia remains. After pericardiocentesis and pa-
tient stabilization, a diagnostic echocardiogram performed by a specialist and a car-
diac troponin I are recommended to confirm or refute a suspected mass lesion in a
dog with pericardial effusion.43,44 Another important cause of pericardial effusion in
an older small-breed dog with MMVD is an LA rupture. In these cases, a hyperechoic
tubular-shaped thrombus is visible surrounding the heart within (usually) small volume
pericardial effusion. Whenever POCUS images are used to make decisions regarding
treatment versus euthanasia in an emergency context, archiving of ultrasound images
is advised for later review.
Note that differential diagnoses for pericardial effusion differ significantly between

cats and dogs. In cats, the most common cause of pericardial effusion is CHF (see
section "Severe heart disease and congestive heart failure in cats") and is usually
small volume. Other causes of pericardial effusion in cats include lymphoma and feline
infectious peritonitis. Cardiac tamponade requiring therapeutic pericardiocentesis in
cats is rare.

USING POINT-OF-CARE ULTRASOUND TO MONITOR CARDIAC EMERGENCIES

In addition to aiding the diagnosis of cardiac emergencies, POCUS also has utility in
monitoring these patients during hospitalization. Serial POCUS can be used tomonitor
for resolution or recurrence of cavitary effusions, particularly following centesis. This is
perhaps most clinically important when monitoring for recurrence of pericardial effu-
sion and cardiac tamponade following pericardiocentesis in dogs.
In dogs and cats diagnosed with L-CHF, POCUS can be useful to monitor for resolu-

tion of B-lines during treatment. In people, B-lines decrease within hours and resolve
within days of diuretic treatment.45,46 In one study of dogs with L-CHF, number of
B-lines and strong positive sites decreased significantly from diagnosis to hospital
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discharge less than 24 hours later.47 Repeating POCUS every 6 to 8 hours in hospital-
ized patients with CHF can provide guidance regarding aggressiveness of diuresis or
identify nonresponders that might require additional diagnostic investigation.

SUMMARY

Point-of-care thoracic ultrasound is a rapid triage examination of the heart, lungs,
pleural space, and great vessels that can aid the diagnosis and monitoring of cardiac
emergencies in dogs and cats, including L-CHF, R-CHF, and pericardial effusion with
cardiac tamponade. In combination with clinical information, POCUS provides clini-
cians with useful data to make immediate treatment decisions, prioritize subsequent
diagnostic testing, and monitor patients during hospitalization. Cageside POCUS ex-
aminations should guide and augment clinical decision-making, ideally confirming
preexamination clinical suspicions, and should not be relied on in lieu of further confir-
matory diagnostic testing.

CLINICS CARE POINTS
� Use POCUS to increase or decrease index of suspicion for CHF as the cause of respiratory
distress or cavitary effusion.

� Use POCUS as an extension of your triage examination to screen for severe cardiac disease as
the cause of circulatory shock, arrhythmias, or syncope/collapse.

� Repeat the POCUS examination as needed during patient hospitalization to monitor for
resolution or worsening of sonographic abnormalities.

� Always interpret POCUS findings in the context of patient signalment, history, and physical
examination findings.
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