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Pediatric Cardiothoracic 
Point-of-Care Ultrasound: Part I
Ultrasound has emerged as a critical tool for use at the bedside to guide not only diagno-

sis but treatment strategies as well. The first part of this article focuses on the uses and limi-
tations of cardiac ultrasound in the acute setting. Part II will include discussion of cardiac 

arrest, congenital abnormalities, pneumothorax, pleural effusion, and pneumonia. 
— Ann M. Dietrich, MD, FAAP, FACEP, Editor

Introduction
A 3-year-old male with no remarkable past medical history presents with lethargy. 

He is noted to have increased work of breathing, and is tachycardic, hypotensive, and 
somnolent. He appears pale, with a prolonged capillary refill. A point-of-care ultrasound 
(POCUS) demonstrates a hyperdynamic heart with a collapsed inferior vena cava (IVC), 
consistent with hypovolemic shock. He is given fluid boluses with improvement in his 
mental status and vital signs and is admitted for severe dehydration. 

Being pulled into a room to find a child in obvious shock is quite nerve-racking. 
Knowing the specific type of shock helps guide management and can alter the care 
of the patient drastically. A quick, focused echocardiogram can help differentiate 
the type of shock, as well as help guide the use of fluids, vasopressors, and inotropes. 
More and more providers are finding POCUS to be a frontline tool. It is easily 
accessible and enhances critical decision-making.1,2

Cardiac Ultrasound
In the world of POCUS, the cardiac ultrasound can be among the most intimi-

dating. It is a dynamic ultrasound, with what seem to be endless views, Dopplers, 
and calculations. Pediatric echocardiography seems more daunting, with even more 
complicated anatomy. 

The most important aspects of a bedside ultrasound of the heart can be evaluated 
easily. An emergency department 2016 critical care consensus focused on appropri-
ate use of bedside ultrasound on critically ill adult patients.3 The authors believed 
basic users could adequately assess reversible causes of cardiac arrest, cardiogenic 
shock, and preload responsiveness in pediatric patients. Further, they recognized 
that some skills, such as identifying congenital heart disease, patent ductus arterio-
sus, and valvular dysfunction, can be expected only from advanced users. Literature 
establishing the role of POCUS in the setting of congenital heart disease remains 
minimal.4 

In 2010, the American College of Emergency Physicians and the American 
Society for Echocardiography released a consensus statement on the use of focused 
cardiac ultrasound (FOCUS), which emphasized the role of point-of-care echo-
cardiography for evaluating pericardial effusion, systolic function, IVC assessment, 
and ventricular enlargement. POCUS also can be used for procedural guidance in 
pericardiocentesis and transvenous pacing.5
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Other research has demonstrated that 
emergency physicians can perform lim-
ited echocardiograms adequately.6 In one 
study, non-cardiology physicians received 
a one-hour course and two hours of clini-
cal training. After this instruction, they 
evaluated pediatric intensive care unit 
patients for pericardial effusion, left ven-
tricular size, and left ventricular systolic 
function with accuracy rates of 91%, 96%, 
and 96%, respectively.7 

Anatomy/Probe Selection
Unlike much of the rest of the body, the 

main views used to evaluate the heart with 
ultrasound are not along the traditional 
axes: transverse, sagittal, and coronal. 
Instead, the views are more along the axis 
of the heart (e.g., longitudinal, short, api-
cal). (See Figure 1.) While each side has 
an atrium, ventricle, atrioventricular valve, 
and semilunar valve, the normal heart is 
an asymmetric structure. The left side is 
normally larger with papillary muscles 
seen toward the apex. The right side is 
smaller with greater trabeculations toward 
the apex, including a moderator band. 

Traditionally, this anatomy is obtained 
via the phased array probe, also known as 
the cardiac probe. It has a small footprint, 
allowing it to be positioned between ribs, 
and provides Doppler, high frame rates, 
and depth often sufficient for obtaining 
views of the heart.8,9

Positioning and Image 
Acquisition

Often, when performing POCUS in 
emergency situations, the provider may 
not have the time, space, or resources that 
sonographers have during a comprehen-
sive examination. Below are some tips that 
can help ensure success in crunch-time 
situations.

First, obtaining pediatric cardiac views 
follows the same principles as for adults. 
Overall, the ideal position is a supine 
patient, in a left lateral decubitus position. 
The left nipple is a general landmark. The 
parasternal long and short views often are 
found 1-2 cm medial to the nipple and 
the apical four view inferior. (See Figure 2.)

Consider the angle of the probe rela-
tive to the patient. For parasternal views, 
the image often is optimized when the 
probe is perpendicular to the chest, and 
apical/subcostal views are at an acute 
angle. If the provider can view a good 
parasternal long, often a good parasternal 
short is possible. If the probe is anchored 

in good position, rotate it 90 degrees and 
vice versa. Stabilizing the hand with the 
probe during rotation can help maintain 
the window. In a similar fashion, once the 
subcostal is in view, it is easy to switch to 
the IVC view. 

The left lung and lingula are large bar-
riers preventing views other than the 
subcostal views. Further, when an asthma 
patient’s lungs are hyperinflated and are 
trapping air, parasternal views can become 
increasingly challenging. Having the left 
arm abducted above the head can open 

the child’s narrow intercostal spaces. Left 
lateral decubitus position helps swing 
the heart anteriorly to maximize inter-
face between the heart and intercostals. 
Potentially, the provider may have a view 
only at certain points during the respira-
tory cycle. One tactic is to have the patient 
take a deep breath and then blow out all 
the air, keeping it out as long as possible.

With some patients, the provider may 
not be able to obtain all of the cardiac win-
dows, so the study may be limited. Finally, 
deliberate practice with experienced 

Figure 1. Views of Heart

Figure 2. Obtaining an Apical Four-Chamber in the Left  
Lateral Decubitus Position
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providers and repetition will help the 
clinician proceed with confidence, image 
acquisition, and speed when seconds 
matter.

Standard Views  
for Cardiac POCUS

Parasternal Long. The parasternal long 
view is great for evaluation of the tho-
racic aorta and is one of the key views for 
evaluating function.  (See Figure 3.)

Parasternal Short. The parasternal 
short view is used for evaluating contrac-
tility and valvular function and assessing 
the septal wall. It can be used for checking 
the aortic and mitral valve, as well as eval-
uating the wall motion of the left ventricle 
(LV). (See Figure 4.)

Apical Four. The apical four view is best 
for comparing the size of the ventricles. It 
can be used to evaluate effusion and left 
ventricular function. (See Figure 5.)

Subcostal/Subxiphoid. The subcostal/
subxiphoid view is used to evaluate for 
pericardial effusion as well as for general 
evaluation of cardiac function. It may be 
obtained while chest compressions/ 
procedures are being performed.  (See 
Figure 6.)

IVC View, Longitudinal. The IVC 
longitudinal view is used to correlate to 
central venous pressure, with debatable 
utility in fluid responsiveness, but it can 

Figure 3. Parasternal Long View

Source: Image courtesy of Thomas Cook, MD.

• Anatomy: The long axis of the left side of 
heart is seen. The left ventricular inflow, as well 
as the outflow, is seen. The motion anterior 
leaflet of the mitral valve is well seen. The right 
side, left ventricular outflow tract, and left 
atrium are seen in a row; in a normal heart, 
these are all roughly the same size. 

• Probe marker: Toward right shoulder
• Probe site and angle of probe relative to 

chest: Lateral to the sternum on left side of 
chest, usually medial to the nipple (same site 
as the parasternal short axis). Perpendicular to 
the chest.

Parasternal long in healthy 5-year-old female
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help support clinical scenarios as explained 
later. (See Figure 7.)

Cardiac Function
A 7-year-old previously healthy male 

presents with a cough and shortness of breath. 
He is febrile, tachycardic, and ill appearing. A 
fluid bolus is given, and he seems to be doing 
worse. A POCUS of his heart reveals poor 
functioning consistent with myocarditis, and 
he is admitted to the cardiac ICU. 

What is the cardiac function? What 
does the IVC look like? These focused 
questions for the emergency provider 
can change ED management in terms of 
diagnosis and resuscitation. 

For an emergency physician, the esti-
mation of gross contractility and func-
tion of the heart is crucial in POCUS. 
Calculating ejection fraction and grading 
diastolic dysfunction is out of the scope 
of practice of POCUS and should be 

reserved for echocardiograms performed 
by cardiology. However, the provider 
should be able to discern if the heart 
squeeze appears excessive (hyperdynamic), 
normal, or decreased. Often, decreased 
systolic function is broken down to mildly, 
moderately, and severely decreased in 
some studies, correlating to fractions of 
41-55%, 31-40%, and < 30%.10 

Providers can watch a few videos on 
this spectrum and quickly classify as 

Figure 4. Parasternal Short View

Source: Image courtesy of Thomas Cook, MD.

• Anatomy: Doughnut-shaped left ventricle is 
seen. Septal wall is well visualized, including 
contour. Fanning toward the apex reveals 
the fish-mouthed mitral valve and papillary 
muscles. Fanning toward the atria shows 
a transverse view of the aortic valve with 
surrounding outflow tracts. 

• Probe marker: Toward left shoulder 
• Probe site and angle of probe relative to 

chest: Lateral to the sternum on left side of 
chest, usually medial to the nipple (same site 
as the parasternal long axis). Perpendicular to 
the chest. 

Parasternal short in healthy 5-year-old female
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such. Hyperdynamic function, which 
should not be confused with tachycardia, 
shows contraction beyond what would be 
expected; the endocardial borders often 
are “kissing.” The combination of a hyper-
dynamic heart with significant respiratory 
collapsibility of the IVC often supports a 
relatively volume-depleted state. 

In myocarditis, as in the case above, 
POCUS can alter management and 
focus care to the underlying etiology. 

Identifying cardiac dysfunction can help 
the ED provider treat for cardiogenic 
shock and avoid other potentially deleteri-
ous actions, such as giving a fluid bolus  
in a volume-overloaded state. In myocar-
ditis, one can expect to see a tachycardic 
state, and may see a decreased cardiac  
contractility, including regional wall 
motion abnormalities.11,12 There also 
are case reports of associated pericardial 
effusion.13 

Ventricular Walls
A 12-year-old female with a history of cys-

tic fibrosis presents with progressively wors-
ening shortness of breath. She is tachypneic, 
has increased work of breathing, and appears 
labored. A POCUS of her heart reveals right 
ventricle (RV) enlargement, consistent with 
pulmonary hypertension, and she is admitted 
to the PICU. 

Comparing the size of the ventricles 
can be quite helpful; the RV should be 

Figure 5. Apical View

Source: Image courtesy of Thomas Cook, MD.

• Anatomy: With the probe sitting at the apex 
of the heart, the ventricles are toward the top 
of the screen, and proceed superoposteriorly. 
Can appreciate the septum, as well as both 
atria, ventricles, and atrioventricular valves. 
Anatomically, two items can help resolve 
confusion about whether it is the right or 
left ventricle: the right ventricle can show a 
moderator band, and if one fans anteriorly, an 
apical five view can be seen that shows the 
aortic valve and outflow tract come out of the 
left ventricle. 

• Probe marker: Toward left elbow/arm 
• Probe site and angle of probe relative to 

chest: Best seen at the point of maximal 
impulse. Typically, inferior and/or lateral to 
nipple. Angle not perpendicular. Often have to 
angle superiorly toward the right shoulder in 
order to open up view and see atria.

Apical in healthy 5-year-old female
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two-thirds the size of the LV. When the 
right side is greater than this size, there 
is a concern for right heart failure. This 
can be seen in a pulmonary embolism or, 
more commonly in pediatrics, pulmonary 

hypertension from underlying lung dis-
ease. Signs concerning for right heart 
strain include: 

• RV approaches 1:1 ratio of LV.
• LV on parasternal short axis becomes 

D-shaped (as opposed to circular) 
secondary to the right pressures com-
pressing the left.

• McConnell’s sign, which shows the 
apex of the RV, has significantly more 

Figure 6. Subcostal/Subxiphoid View

• Anatomy: The liver makes a great window and allows one to see the heart from the peritoneum. See liver closest to 
probe and traveling superoposteriorly; visualize right ventricle followed by left ventricle. 

• Probe marker: To the patient’s left side
• Probe site and angle of probe relative to chest: Just caudal to the xiphoid process. Acute angle (some sources say 

roughly 15 degrees), to aim sound waves beneath the rib cage and cranially up toward the heart. 

Source: Image courtesy of Thomas Cook, MD.

Figure 7. IVC View, Longitudinal View

• Anatomy: The liver is seen inferior to the 
heart. The hepatic vein can be seen dumping 
into the proximal IVC. Following the IVC 
superiorly, it turns into the cavoatrial junction. 
Fanning medially should reveal the aorta. 

• Probe marker: To the patient’s head
• Probe site and angle of probe relative to 

chest: Just caudal to the xiphoid process, and 
slightly to the right of a midsagittal view. 

IVC, longitudinal in healthy 5-year-old female
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contractility relative to the rest of the 
RV.

• Dilated IVC. 
Data obtained from the point-of-care 

evaluation of the right heart must be 
considered in the clinical context of the 
patient to be used properly and be most 
helpful. For an acutely ill child with mar-
ginal vitals and a clinical picture with a 
potential for right heart failure (as in the 
above patient), the POCUS may be quite 
helpful.14,15 As a caveat for pulmonary 
embolism, it cannot be ruled out by bed-
side echocardiogram. In a 2016 study that 
evaluated 511 patients diagnosed with 
pulmonary embolism, only 16 of whom 
were hemodynamically unstable, 71% of 
the patients had no signs on transtho-
racic echocardiograms, along with 10% 
incidental findings. All 16 of the unstable 
patients had a large hypokinetic right 
ventricle and either a McConnell’s sign, 
thrombus seen on echocardiogram, or a 
60/60 sign (complex multistep measure-
ment including pulsed-wave Doppler).16 
(See Figure 8.)

A 14-year-old male with no known his-
tory who was adopted as a child presents with 
syncope while running during a track event. 
He is well appearing, with normal vital signs 
and a systolic murmur on exam. A POCUS 

demonstrates hypertrophic cardiomyopathy 
(HCM), and he is admitted for an echocar-
diogram performed by cardiology and initia-
tion of treatment. 

HCM is a condition emergency pro-
viders are taught not to miss. Research 
has demonstrated that focused cardiac 
ultrasound can have an effective sensitiv-
ity.17 It also has been shown to be easily 
attainable, with clinicians able to screen 
adequately after basic ultrasound orienta-
tion, a lecture, and a two-hour hands-on 
session.18 In adults and children near adult 
size, the general rule is if any LV wall seg-
ment (classically the septum) is 15 mm or 
greater and is not explained by a “loading” 
condition (e.g., aortic stenosis, hyperten-
sion, etc.), there is concern. The 2014 
European Society of Cardiology (ESC) 
suggests for children that the measure-
ment be two standard deviations above 
the mean, citing Kampmann in Heart 
2000 as source for baseline values.19 In 
that paper, two standard deviations for an 
LV posterior wall on a 1.1 m2 body sur-
face area, or roughly a 10-year-old child, 
was 12.6 mm. The ESC suggests at  
13 mm, even in adults, HCM can be seen 
in both genetic and non-genetic forms. 

Achieving the most accurate wall thick-
ness possible is important since 1-2 mm 

can make a large difference in managing 
the patient. Oblique planes are one of the 
biggest sources of errors because they can 
provide falsely elevated numbers. Relying 
on a parasternal short over a parasternal 
long may reduce this. Further, the values 
should be collected at the end of diastole. 
This ensures that one is not just measur-
ing a contracted heart. Consider using 
the freeze function and trying to scroll 
through the recent clip to find what is 
deemed to be diastole. 

One other finding of HCM is systolic 
anterior motion (SAM) of the mitral 
valve. The mitral valve or the chordae, 
which should be closed during systole, can 
be swinging over the left ventricular out-
flow tract, playing a role in the obstructive 
pathology of HCM. Sometimes, this can 
be seen on POCUS. (See Figure 9.) 

SAM is not sensitive and is variably 
specific. In an older study of 721 echocar-
diograms from variable cardiac diseases, 
eight had HCM, 11 had transposition of 
the great vessels, and in three the SAM 
was not found to be related; after exclud-
ing transposition, specificity was 97%.20 
In a 2017 Japanese study, 9,180 echocar-
diograms found SAM in 60 patients with 
HCM and 28 patients without HCM.22 
The prevalence of SAM after mitral valve 
repair is another factor that reduces the 
specificity.22 Overall, in combination 
with a thickened septum and clinical 
scenario fitting for HCM, SAM may be 
supportive.

Pericardial Effusion, 
Tamponade, 
Pericardiocentesis

A 9-year-old female with a history of leu-
kemia in remission presents with progressively 
worsening shortness of breath, which is worse 
with exertion. She has an elevated heart rate 
and respiratory rate with a blood pressure of 
76/48 mmHg. She appears ill. A POCUS of 
her heart reveals a large pericardial effusion 
with diastolic right ventricular collapse consis-
tent with pericardial tamponade. She has an 
emergent pericardiocentesis and is admitted to 
the cardiac ICU for a pericardial window. 

In both children and adults, pericardial 
effusions vary from small (0.5-1 cm) to 
moderate (1-2 cm) to large (> 2 cm). Size 
does not always correlate with severity. 
If it suddenly develops as a traumatic 
hemopericardium, a small amount of fluid 
can cause tamponade physiology; this 
correlates to 100-200 mL or a small-to-
moderate pericardial effusion.23,24 

Figure 8. Apical Four-Chamber View

Apical four-chamber in a patient with a pulmonary embolism showing the right 
side being much larger than the left
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In a study from Children’s Hospital 
of Boston, researchers looked at a large 
echocardiography database noting etiolo-
gies of clinically significant pericardial 
effusions (moderate to large).25 The most 
common etiology of significant effu-
sions noted were 39% cancer and 37% 
idiopathic. (See Table 1.) In this scenario, 
it is important to look for a black stripe 
of fluid around the heart, anterior to the 
descending aorta; however, both exuda-
tive and hemorrhagic effusions can be 
echogenic. 

One of the best mimickers of pericar-
dial effusions is the epicardial fat pad.26 
An extension of visceral fat, it tends to be 
contained anteriorly and has echogenicity 
(usually isoechoic). If misread, it can 
lead to unnecessary pericardiocentesis, 
which can cause myocardial puncture, 
tamponade, and even death. This is no 
longer seen only in adults because of 
increasing childhood obesity rates.27 The 
best way to differentiate is by looking at 
multiple views, particularly posteriorly. 
This is because most effusions should be 
dependent, and in most scenarios during 
an echo, that will be posterior. An epicar-
dial fat pad also tends to be best evalu-
ated in systole, as it usually is collapsed 
during diastole.26,28 It also is important 
to confirm the effusion is in the pericar-
dial space vs. the pleural space. On the 
parasternal view, a pleural effusion will 
traverse posterior to the descending tho-
racic aorta, whereas a pericardial effusion 
remains anterior to the aorta.29,30

The most reliable clinical finding for 
tamponade is pulsus paradoxus, with a 
pooled sensitivity of 82%.31 Sonographic 
evidence has shown studies with much 
higher sensitivities.23 The most reliable 
are early-diastolic RV collapse when 
the ventricle should be filling, and 
end-diastolic right atrial collapse (also 
called early systolic collapse) when the 
atria should be filling. (See Figure 10.) 
At times, it is difficult to discern what 
moment is diastole vs. systole. Watching 
the valves open is one easy way to iden-
tify diastole. Some providers like to use 
M-mode in parasternal long view to 
watch the RV relative to the mitral valve 
along the septum. In the setting of tachy-
cardia, slowing the clip can help isolate 
the time of diastole. As with pericardial 
effusion mentioned earlier, further sup-
port of obstructive shock can be found 
by noting a dilated IVC with minimal 
respiratory variation. One also may see 

Figure 10. Subxiphoid View

Subxiphoid view demonstrating right atrial collapse in a patient with pericardial 
tamponade

Figure 9. Parasternal Long Showing a Thickened Septum 

Parasternal long showing a thickened septum as well as systolic anterior motion. 
The mitral valve is closed and the left ventricle squeezes down. Part of the valve 
comes over the left ventricular outflow tract.

http://www.reliasmedia.com
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a swinging heart in a clockwise fashion; 
however, this has yet to be studied in 
terms of sensitivities and specificities.32 
(See Figures 10, 11, and 12.)

When there is evidence of tamponade, 
the provider must be ready to intervene. 

Using ultrasound guidance for peri-
cardiocentesis has been supported by 
both adult and pediatric literature with 
decreased complication rates. Literature 
regarding pediatric pericardiocentesis 
performed by an emergency provider 

is sparse. There generally are three 
approaches. The traditional landmark 
approach involves a blind subcostal 
approach aiming toward the left shoul-
der. In adult patients, ultrasound-guided 
pericardiocentesis can be performed from 
a subcostal apical or parasternal long 
approach. In pediatric patients, providers 
tend to use parasternal long or subcostal 
approaches. One overall key goal should 
be finding the largest pocket of fluid and 
draining it from an easily accessible loca-
tion. Given the anatomical complexity 
and the number of structures near the 
pericardium, it is important not to dam-
age adjacent structures. Some sources 
also recommend applying agitated saline 
to confirm needle tip placement, which 
should produce bubbles in the pericardial 
space.11,32-38

The authors of Pediatric Emergency 
and Critical Care Ultrasound recommend 
using the parasternal long axis, because 
it is a more anatomically direct approach 
to the pericardium.33 If this is done, the 
provider should insert the needle on the 
lateral aspect of the ultrasound, focusing 
on avoiding the internal mammary artery 
just lateral to the sternum. Needle inser-
tion also should be just above the rib. As 
with thoracostomies, entrance into the 
intercostal space is best made superior 
to the ribs to avoid the neurovascular 

Table 1. Etiologies  
of Patients  
With Pericardial Effusion

Etiology Frequency

Neoplastic 39%

Idiopathic 37%

Collagen 9%

Renal 8%

Bacterial 3%

Other 
(hypothyroidism, 
viral sepsis, and 
anorexia; 1 each)

3%

HIV 2%

Source: Kühn B, Peters J, Marx GR, Breitbart 
RE. Etiology, management, and outcome of 
pediatric pericardial effusions. Pediatr Cardiol 
2008;29:90-94.

Figure 11. Parasternal Long Showing RV Collapse

Parasternal long showing RV collapse with mitral valve open in a patient with 
tamponade. Also note the echogenic clot in the pericardium.

Figure 12. M-Mode in the Parasternal Long Axis 

M-mode in the parasternal long axis visualizing the activity of the right ventricle, 
and comparing it to when the mitral valves are opening during diastole

Source: Creative Commons. Available at: https://www.ultrasoundoftheweek.com/uotw-78-answer/.
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bundle on the inferior side of the ribs.39 
(See Figure 13.)

Conclusion
POCUS is an extremely useful tool 

for physicians to help extend the physi-
cal exam. (See Table 2.) It can assist in the 
management of the child with undiffer-
entiated shock and can add information 
when a child’s presentation and diagnosis 
remain obscure. As stated by multiple 
organizations, adequate documenta-
tion and quality assurance are critical. 
Documentation should include the scope 
of practice for the POCUS study per-
formed and any limitations. It is impor-
tant for providers to document what they 
see, and if there are any possible anoma-
lies on the ultrasound that need further 
evaluation, perhaps with further imaging. 
In this manner, POCUS can become an 
extension of the physical exam and assist 
in medical decision-making in an appro-
priate and safe manner. 
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Figure 13. Pericardiocentesis 

Pericardiocentesis from the apical approach with needle tip seen in the 
pericardial space

Source: Image courtesy of Thomas Cook, MD.

Table 2. Findings on Cardiac Point-of-Care Ultrasound

Pathology Images Required Images Demonstrate

Myocarditis/
congestive heart 
failure

• Minimum two cardiac 
views: Parasternal long 
is best followed by 
parasternal short

• IVC

• Diminished contractility 
• Dilated IVC

Pulmonary 
hypertension/
pulmonary 
embolism/
Eisenmenger

• Apical four chamber is 
most important, followed 
by parasternal short 

• IVC

• RV:LV ratio approaches 1:1
• D sign on parasternal short
• McConnell’s sign
• Dilated IVC 

Hypertrophic 
cardiomyopathy

• Minimum two cardiac 
views

• Parasternal long
• Parasternal short

• LV septal wall > 15 mm

Pericardial 
tamponade

• Minimum two cardiac 
views

• Parasternal long, 
subxiphoid 

• IVC

• Pericardial effusion
• Collapsed RV during 

diastole
• Collapsed RA during 

systole 
• Dilated IVC

Hypovolemia • Minimum two cardiac 
views

• IVC

• Hyperdynamic contractility 
• Small, collapsible IVC 

IVC: inferior vena cava; RV: right ventricle; LV: left ventricle; RA: right atria.
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CME/CE Questions

1. An 8-year-old with a diagnosis of 
rhabdomyosarcoma presents acutely 
ill with hypotension, tachycardia, 
and lethargy. A bedside ultrasound 
revealed a large pericardial effusion. 
What finding is most specific for 
tamponade? 
a. Dilated right ventricle
b. Dilated inferior vena cava
c. Bilateral lung slide and pericardial 

effusion
d. Diastolic collapse of the right 

ventricle
2. An 11-year-old male with three 

days of upper respiratory symptoms 
presents with persistent tachycardia, 
hypotension, and tachypnea despite 
antipyretics and fluids. A chest X-ray 
does not show pneumonia. Point-of-
care ultrasound shows diminished 
global left ventricular contractility 
and a dilated inferior vena cava with 
minimal respiratory variability. What 
would be the next best course of 
action?
a. Give 30 mL/kg bolus, antibiotics, 

and norepinephrine
b. Initiate inotropes for suspected 

myocarditis and admit/transfer  
to an extracorporeal membrane 
oxygenation-capable center

c. Perform pericardiocentesis
d. Place bilateral chest tubes

3. A 12-year-old male presents to 
the emergency department after 
successful defibrillation in the field 
during a basketball game. An initial 
electrocardiogram reveals sinus 
tachycardia and deep, dagger-like Q 
waves throughout the precordium. 
Which of the following is most 
indicative of hypertrophic obstructive 
cardiomyopathy? 
a. Diffusely dilated right and left 

ventricles
b. Septal wall measuring 15 mm 

during systole on parasternal short 
axis

c. Septal wall measuring 15 mm 
during diastole on parasternal 
short axis

d. Parasternal short view revealing 
diffusely diminished function
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Exclusive to our subscribers RAPID ACCESS MANAGEMENT GUIDELINES

Pediatric Cardiothoracic Point-of-Care Ultrasound: Part I

Findings on Cardiac Point-of-Care Ultrasound

Pathology Images Required Images Demonstrate

Myocarditis/
congestive heart 
failure

• Minimum two cardiac 
views: Parasternal long 
is best followed by 
parasternal short

• IVC

• Diminished contractility 
• Dilated IVC

Pulmonary 
hypertension/
pulmonary 
embolism/
Eisenmenger

• Apical four chamber is 
most important, followed 
by parasternal short 

• IVC

• RV:LV ratio approaches 1:1
• D sign on parasternal short
• McConnell’s sign
• Dilated IVC 

Hypertrophic 
cardiomyopathy

• Minimum two cardiac 
views

• Parasternal long
• Parasternal short

• LV septal wall > 15 mm

Pericardial 
tamponade

• Minimum two cardiac 
views

• Parasternal long, 
subxiphoid 

• IVC

• Pericardial e� usion
• Collapsed RV during 

diastole
• Collapsed RA during 

systole 
• Dilated IVC

Hypovolemia • Minimum two cardiac 
views

• IVC

• Hyperdynamic contractility 
• Small, collapsible IVC 

IVC: inferior vena cava; RV: right ventricle; LV: left ventricle; RA: right atria.

Views of Heart

Obtaining an Apical Four-Chamber in the Left 
Lateral Decubitus Position
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Parasternal Long View

Source: Image courtesy of Thomas Cook, MD.

• Anatomy: The long axis of the left side of 
heart is seen. The left ventricular in� ow, as well 
as the out� ow, is seen. The motion anterior 
lea� et of the mitral valve is well seen. The right 
side, left ventricular out� ow tract, and left 
atrium are seen in a row; in a normal heart, 
these are all roughly the same size. 

• Probe marker: Toward right shoulder
• Probe site and angle of probe relative to 

chest: Lateral to the sternum on left side of 
chest, usually medial to the nipple (same site 
as the parasternal short axis). Perpendicular to 
the chest.

Parasternal long in healthy 5-year-old female

Parasternal Short View

Source: Image courtesy of Thomas Cook, MD.

• Anatomy: Doughnut-shaped left ventricle is 
seen. Septal wall is well visualized, including 
contour. Fanning toward the apex reveals 
the � sh-mouthed mitral valve and papillary 
muscles. Fanning toward the atria shows 
a transverse view of the aortic valve with 
surrounding out� ow tracts. 

• Probe marker: Toward left shoulder 
• Probe site and angle of probe relative to 

chest: Lateral to the sternum on left side of 
chest, usually medial to the nipple (same site 
as the parasternal long axis). Perpendicular to 
the chest. 

Parasternal short in healthy 5-year-old female
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