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A cardiac mass diagnosed using pointofcare ultrasound in a
dyspneic patient
An integrated ultrasound examination of lungheartinferior vena cava
by Maria Viviana Carlino1,2 MD; Costantino Mancusi1 MD; Alfonso Sforza1,2 MD; Giorgio Bosso2 MD; Valentina Di
Fronzo2 MD; Gaetana Ferro2 MD; Giovanni de Simone1 Prof.; Fiorella Paladino2 MD
(1) Hypertension Research Center, UOC Emergency Medicine, Federico II University Hospital, Naples.
(2) Emergency Department, Cardarelli Hospital, Naples.

Case Presentation

A

74yearold woman with history
of hypertension presented to the
Emergency Department (ED) with
severe resting dyspnea and swelling
in the feet, ankles and legs. She was
on treatment with furosemide and a
beta blocker. At the time of admis
sion blood pressure was 145/88
mmHg, heart rate (HR) 99 bpm, reg
ular, oxygen saturation was 89%
(FiO2 21%) and respiratory rate was
17 breaths/min. Chest auscultation
revealed no significant abnormality.
Cardiovascular
examination
re
vealed normal cardiac rhythm and
extremities’ pitting edema. The ECG
exhibited sinus rhythm (HR=99
bpm), right bundle branch block
(RBB) and left anterior fascicular
block (LAFB) .

Blood tests revealed leukocytosis of
13,900 cells per mm3, NTerminal
proBrain Natriuretic peptide (NT
proBNP) level of 23336 pg/mL (nor
mal, < 125 pg/mL), international nor
malized ratio of 1.59, bilirubin level
of 3.12 mg/dL (normal, < 1.2 mg/dL),
Aspartate
aminotransferase
(AST/GOT) level was 71 UI/L (nor
mal, <40), Glomerular Filtration Rate
(GFR) was 54.32 mL/min/1.73 m2
and electrolytes were within normal
parameters. The patients denied
previous viral hepatitis or other liver
disease. Chest radiography ap
peared normal.

Discussion

Pointofcare ultrasound (POCUS)
with pocket size device was done
upon arrival in ED (online Video S1
1a2).

The patient underwent Contrasten
hanced CT scan of abdomen and
thorax that showed a large liver le
sion (15x12x12 cm) suggestive of
Hepatocellular Carcinoma (HCC)
extending into IVC and RA and mul
tiple right lung segmental perfusion
defects (Figure 2).

On POCUS the parasternal long axis
view showed left ventricle normal in
size and function. From Apical 4
chamber view a large mass in the
right atrium (RA) extending to or ori
ginating from the inferior vena cava
(IVC) (online Video S1) was found
with clear impairment of tricuspid
valve function (online Video S1a).
Pointofcare abdominal ultrasound
revealed a hepatic lesion extending
in the IVC (Figure 1, online Video
S2) and into the RA. Lung ultra
sound showed predominantly APro
file bilaterally.

Our diagnosis was: pulmonary mi
croembolism due to neoplastic mass
infiltrating the inferior vena cava
and the right atrium.
Among cardiac masses secondary
tumors are a hundred times more
common than primary cardiac le
sions and they are, usually, located
in the right side of the heart [1][2].
Metastasis may reach the heart via
the lymphatic or hematogenous
route, or by direct or transvenous
extension [1]. Hepatocellular car
cinoma accounts for 12.5% of all
cancer in America with extension to
inferior vena cava and right atrium in
14% of the cases [3].

Figure 1. A large liver lesion extending into Inferior Vena Cava (IVC).

Symptom presentations for cardiac
tumors is quite varied, but it is de
pendent upon tumor location and
size, rather than upon histologic
characteristics.
Presentation
in
cludes congestive heart failure from
intracardiac obstruction, systemic or
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ies [11].
Conclusions
The integrated ultrasound examina
tion of lungheartinferior vena cava
is an extension of the clinical exam
ination. In particular, Pointofcare
ultrasound done in emergency de
partment can be of a great help in
rapid identification of correct dia
gnosis in patients with heart failure
even in presence of rare conditions
(such as cardiac masses) that re
quire usually more advance imaging
modalities.
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Figure 2. Contrastenhanced CT scan with evidence of a large mass in
the Right Atrium.
pulmonary embolization, constitu
tional symptoms, and arrhythmias
[4].
Rarely, right atrial tumors or large
thrombi in the right atrium can mimic
tricuspid stenosis (TS) obstructing
the right ventricular inflow tract as in
our patient [5].
NTproBNP is a quantitative marker
of Heart Failure (HF) affected by
both systolic and diastolic left
ventricular (LV) dysfunction, but
markedly elevated NTproBNP is,
also common in cancer patients [6].
In patients with right ventricular (RV)
pressure overload due to primary
pulmonary hypertension and throm
boembolism, plasma BNP levels cor
relate with mean pulmonary artery
pressure, right atrial pressure, RV
enddiastolic pressure, and total pul
monary resistance [7]. Thus, it is
conceivable that elevated levels of
NTproBNP in our patient are due to
thromboembolism, pulmonary hyper
tension.
We describe a case of HCC that ex
tended to the IVC and the RA com
plicated by pulmonary embolism.
The main clinical manifestation of

vena cava extension of the tumor is
peripheral edema as in our case.
Possible cardiopulmonary complica
tions include heart failure, tricuspid
insufficiency, ventricular outflow
tract obstruction, sudden cardiac
death, pulmonary metastasis, sec
ondary Budd–Chiari syndrome, pul
monary embolism and tricuspid
stenosis, in particular our patient
presented these two last complica
tions [8].
This case is a timely reminder of the
role that rapid evaluation by lung
cardiacinferior vena cava integrated
ultrasound retains in the manage
ment of the dyspneic patients, par
ticularly when cases are complicated
[9]. Routine POCUS in patients with
acute dyspnea allows timely assess
ment of heart size and function, and
also rapid evaluation of lung and
IVC that together with clinical as
sessment are able to identify the
correct diagnosis within the different
clinical pictures of dyspneic patients
[10]. Furthermore it allows to recog
nize a wide spectrum of conditions
that are notably difficult to identify in
the first assessment of the patients
without more costly imaging modalit
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Type 1 aortic dissection presenting as acute pericarditis: the roles of
POCUS and transthoracic echocardiography
by Bill Ayach MD PhD1,2; Aadil Dhansay MD1; Andrew Morris MD1; James W. Tam MD1; Davinder S. Jassal MD1
(1) Section of Cardiology, Department of Internal Medicine, Max Rady College of Medicine, Rady Faculty of Health Sciences,
University of Manitoba, Winnipeg, Manitoba, Canada
(2) Section of Cardiology at Sir Mortimer B. DavisJewish General Hospital at McGill University, Montreal, Quebec, Canada
Abstract
Clinical Presentation: A 59 year old male presented with a 1 day history of nonexertional chest pain that was pleuritic in nature and
aggravated by lying flat. His chest pain symptoms were preceded by a one week history of “flulike” symptoms. Physical exam
demonstrated a blood pressure of 114/55 mmHg, heart rate of 75 bpm, and a normal oxygen saturation on room air. Cardiac
examination revealed a biphasic pericardial rub vs. toandfro murmur. EKG demonstrated diffused STelevation and PR depression
consistent with acute pericarditis. Laboratory findings revealed a normal WBC of 11.2x109/L and hsTnT of 78 ng/L. Imaging
Findings: A point of care ultrasound (POCUS) assessment demonstrated mild aortic insufficiency with a dilated ascending aorta with
no pericardial effusion or wall motion abnormalities. An expedited transthoracic echocardiography (TTE) confirmed a bicuspid aortic
valve with moderate aortic insufficiency. The aortic root and ascending aorta were dilated at 50 and 52 mm, respectively. There was
evidence of an aortic dissection flap prolapsing across the left ventricular outflow tract. A dissection flap was also visualized within the
abdominal aorta consistent with a Type 1 aortic dissection. Computed tomography of the aorta confirmed the Type 1 aortic dissection
and the patient underwent an urgent valvesparing aortic root replacement procedure. Discussion Points: Despite a typical clinical
presentation for acute pericarditis, any unexpected physical exam or laboratory findings should lead to a POCUS assessment. This
case demonstrates a rare presentation of aortic dissection which could have been easily missed without a POCUS assessment. Here
we propose an algorithm for a POCUS examination in setting of pleuritic chest pain consistent with pericarditis.

Clinical Presentation

A

59 year old male presented with
a 1 day history of nonexertional
chest pain that was pleuritic in
nature, aggravated by lying flat, and
improved with sitting up. His chest
pain symptoms was preceded by a
one week history of “flulike” symp
toms with subjective chills. He
denied shortness of breath, par
oxysmal nocturnal dyspnea, or lower
extremity edema. Home medication
included allopurinol and tamsulosin.
On physical exam, his blood pres
sure was 114/55 mm Hg, heart rate
of 75 bpm, and a normal oxygen sat
uration on room air. Cardiac examin
ation revealed a normal S1 and S2
with a biphasic pericardial rub vs. a
toandfro murmur. EKG demon
strated diffused STelevation and PR
depression consistent with acute
pericarditis (online Figure S1A).
Chest Xray was normal (online Fig
ure S1B). Laboratory revealed a nor
mal WBC of 11.2x109/L (Normal
3.510.5x109/L) and high sensitivity
TnT of 78 ng/L (Normal <15 ng/L)
(Table 1).
Imaging Findings
A point of care ultrasound (POCUS)

operated by a PGY6 Cardiology
resident (Using a GE VscanTM with
single probe for 2D imaging and
Doppler flow), demonstrated on a
parasternal long, apical 3 chamber,
and apical 5 chamber views (images
not available) visually mild aortic in
sufficiency with a dilated ascending
aorta with no pericardial effusion.
Using the reference ruler on the GE
Vscan, the ascending aorta was es
timated at approximately 5 cm in
size. This triggered an expedited
transthoracic
echocardiography
(TTE) confirming a bicuspid aortic
valve with moderate aortic insuffi
ciency and no pericardial effusion
(Figure 1AB, online Video S1 and
S2). The aortic root and ascending
aorta were dilated at 50 and 52 mm
(Figure 1C), respectively, with evid
ence of an aortic dissection flap pro
lapsing across the left ventricular
outflow tract (Figure 2AC, online
Video S3, S4 and S5). A dissection
flap also visualized within the ab
dominal aorta (Figure 2D) (online
Video S6). Computed tomography of
the aorta confirmed the Type 1 aortic
dissection (Figure 3, online Video
S7). Patient underwent an urgent
valvesparing aortic root replace
ment procedure.

Table 1. Laboratory findings.
Electrolytes
Urea

Normal
9.8 mmo/L

WBC
Hemoglobin

11.2x109/L

Creatinine

132 µmol/L

Platelets

CRP

113 mg/L

hsTnt

115x109/L
78

140 g/L

Figure 1. Parasternal long axis
demonstrating a dilated aortic root
(A) with mildtomoderate aortic
insufficiency on colour Doppler (B),
and ascending aorta measuring 5.2
cm (C).
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Figure 2. Parasternal short demonstrating a dissection flap (A). Apical 3
chamber confirming prolapse of dissection flap into the LVOT (B), with
moderate aortic regurgitation on colour Doppler (C). Abdominal aorta
demonstrating a dissection flap (D).

Figure 4. Algorithm for POCUS
assessment in the setting of
pleuritic chest pain and feature of
pericarditis.
ation [1]. As the portable hand held
scanners have become more versat
ile and part of standard care, cardi
ologists
and
other
trained
professional are performing rapid
cardiac assessment to evaluate
pericardial effusion [2] and to
provide clues for evaluation of dys
pnea or chest pain either in the clinic
or in the acute hospital setting [35].
Some argue that POCUS will be
come part of a standardized bedside
physical examination and improve
bedside diagnosis [6].

Figure 3. CT angiogram confirming a Type 1 aortic dissection.
Discussion Points
Despite a typical clinical presenta
tion for acute pericarditis, a quick
POCUS exam should be conducted
to evaluate for a concomitant peri
cardial effusion. If any unexpected
physical exam or laboratory findings
are present, including new regurgit
ant murmurs or elevated cardiac
biomarkers,, a more detailed PO
CUS assessment by a trained pro
fessional should be performed to
rule out highrisk features. Specific
ally, the presence of a large pericar
dial
effusion
with
tamponade
physiology or wall motion abnormal
ities
suggesting
myopericarditis
should be evaluated. This case
demonstrates a rare presentation of

an aortic dissection which could
have been easily missed without a
detailed POCUS assessment. We
propose an algorithm for a POCUS
examination in setting of pleuritic
chest pain consistent with pericardit
is (Figure 4).
Conclusion
This case demonstrates the role of
POCUS as a powerful tool for a rap
id assessment of cardiac abnormal
ities in setting of pericarditis, in order
to rule out high risk features. This is
not a new feature and has been
used in other specialties including
emergency care and trauma with
Focused Assessment with Sono
graphy for Trauma (FAST) evalu

References
1. Stuart Douglas, Joseph Newbigging, David
Robertson. Case Report: FAST Ultrasound
Interpretation in Trauma Resuscitation.
POCUS Journal 2016; 1(3):1314.
2. Wilkinson J and Johri AM. Case File: Rapid
Diagnosis of Pericardial Effusion. Journal
2016; 1(3):12.
3. Meloche, J. Case File: Use of POCUS for
Assessment of Dyspnea in the Emergency
Department. POCUS Journal 2016; 1(1):2.
4. Zanobetti M, Scorpiniti M, Gigli C, et al.
PointofCare Ultrasonography for Evaluation
of Acute Dyspnea in the ED. Chest. 2017;
151(6):12951301.
5. Bhagra A, Tierney DM, Sekiguchi H, et al.
PointofCare Ultrasonography for Primary
Care Physicians and General Internists. Mayo
Clin Proc 2016; 91(12):18111827.
6. Kimura, BJ. Pointofcare Cardiac
Ultrasound Techniques in the Physical
Examination: Better at the Bedside. Heart.
2017; 103(13):987994.

Visit the online article to view additional content from this case: pocusjournal.com/article/20170203p2223

Research

24 | POCUS J | DEC 2017 vol. 02 iss. 03

Early signs of tamponade may be detected by cardiac pointofcare
ultrasound
by Michael Cenkowski, MD1, Amer M. Johri, MD2, Raveen Pal, MD2, Jennifer Hutchison, RDCS3
(1) University of Saskatchewan, Cardiology
(2) Queens University, Cardiology
(3) Kingston General Hospital, Cardiovascular Lab

Case
A 35yearold male with a past med
ical history of end stage renal dis
ease on hemodialysis and a chronic
pericardial effusion secondary to
dialysis presented to the Emergency
Room (ER) with a 2week history of
a flulike illness and pleuritic chest
pain. He was compliant with dialysis
three times per week. His blood
pressure was 150/85 mmHg with a
heart rate of 85 beats per minute
and the remainder of his vital signs
were stable. Pulsus paradoxus was
not present. His jugular venous
pulsation (JVP) was not visible, he
had soft heart sounds, and no peri
cardial rub was heard. An ECG
showed sinus rhythm with low
voltages. Chest Xray showed an
enlarged cardiac silhouette. A point
ofcare ultrasound (POCUS) exam
using a handheld GE Vscantm
probe was used to look for a pericar
dial effusion. Two sets of subcostal

images, performed 3 hours apart,
are shown below (Figures 1 & 2; see
also online Videos S1S4). The pa
tient’s blood pressure and heart rate
during the second set of images was
160/90 mmHg and 75 bpm respect
ively. A formal transthoracic echo
cardiogram conducted following the
first set of POCUS images con
firmed that there was a 3 cm circum
ferential pericardial effusion that had
increased in size from a baseline of
1.5 cm. There was partial early
systolic right atrial collapse but no
other features of cardiac tampon
ade.
Question
What intervention was likely per
formed between the 2 sets of im
ages?
A. Pericardiocentesis with removal
of 500 cc of pericardial fluid.
B. ASA 650 mg and Colchicine 0.5
mg PO

C. 500 cc bolus of NS
D. Lasix 40 mg IV with 500 cc of di
uresis
(Answer after References section)
The case is of a 35yearold male
with acute pericarditis complicated
by a large pericardial effusion with
no evidence of tamponade clinically.
The initial POCUS images show mild
partial collapse of the right atrium
with a small (< 2cm) and collapsing
(> 50%) inferior vena cava (IVC)
suggesting volume depletion. The
patient then received 500 cc of fluids
during his scheduled dialysis ses
sion and a repeat POCUS scan 3
hours later shows near resolution of
the right atrial collapse.
A pericardiocentesis (option a) is un
likely to have been performed on
this patient since the amount of peri
cardial fluid has not changed. A re
moval of 500 cc would be expected
to have seen a significant decrease
in the size of the effusion.
Although high dose ASA and Col
chicine (option b) are used to treat
pericarditis, and may reduce inflam
mation and accelerate resorption of
the pericardial fluid, three hours is
too early to begin seeing a hemody
namic response to these drugs.
The diuretic effect (option d) would
be expected to reduce intravascular
volume and lower right atrial pres
sure. The expected response would
be to increase the degree of right at
rial collapse.
Case discussion

Figure 1. Subcostal view in early
diastole showing inversion of the
right atrium.

Figure 2. Subcostal image in early
diastole taken 3 hours later. Right
atrial inversion is no longer seen.

This case illustrates important as
pects
of
cardiac
tamponade
physiology. Given the stable blood
pressure, the patient was not in clin
ical tamponade. However, the PO
CUS images showed evidence of
right atrial collapse, an early feature
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of the hemodynamic effect of in
creasing pericardial pressure. This
case illustrates that tamponade is a
pathophysiologic continuum rather
than an “all or none” phenomenon
and the clinical manifestations of
tamponade only occur in the latest
stages of this continuum [1]. Cardi
ac tamponade is classically defined
as compression of the heart by the
accumulation of pericardial fluid un
der pressure [2]. When pericardial
fluid accumulates slowly, pericardial
compliance increases to accommod
ate the increase in volume, without
an increase in pressure. As the peri
cardial fluid volume increases, the
intrapericardial pressure increases.
With a further increase in pericardial
fluid, the pericardium eventually be
comes maximally stretched and can
no longer expand to accommodate
the additional pericardial volume [3].
The intrapericardial volume be
comes fixed and the heart must
compete with the intrapericardial flu
id for this fixed volume. As the in
trapericardial pressure increases, it
first equalizes with the lower right
sided chamber diastolic pressures,
and then the left. The result is de
creased chamber size and diastolic
filling, chamber collapse and a sub
sequent reduction in stroke volume.
This results in falling of cardiac out
put and blood pressure which mani
fests as clinical cardiac tamponade.
The right atrium is the first chamber
to show signs of early compression,
due to its thinner walls. Right atrial
collapse is an extremely sensitive
marker of cardiac tamponade, with a
reported sensitivity of 100% and
specificity of 82% in one study [4].
The physiologic findings of tampon
ade may occur earlier and at lower
intrapericardial pressures in hypo
volemic patients. This phenomenon
is known as “low pressure tampon
ade”. Clinical recognition of low
pressure tamponade may be difficult
because most patients lack the typ
ical physical findings of pulsus para
doxus and distended neck veins. In
the case of our patient, the small
(< 2 cm) and collapsing (> 50%) in
ferior vena cava suggested a low
right atrial pressure of approximately
3 mmHg. Although a formal dia
gnosis requires a cardiac catheteriz
ation measuring intrapericardial and

right atrial pressures, it is likely that
our patient was in the very early
stages of lowpressure tamponade
that improved with the administration
of fluids. Patients with low pressure
tamponade may improve with fluids
initially, but more severe cases often
require aspiration of the effusion
[5,6].
Another important concept within the
continuum of cardiac tamponade is
that of “ventricular interdepend
ence”, which is the physiologic basis
of the pulsus paradoxus. It is import
ant to note that a handheld ultra
sound machine may not be capable
of showing this phenomenon. A
formal echocardiogram with Doppler
is required to show signs of ventricu
lar interdependence.
POCUS has not been validated for
the purposes of diagnosing tampon
ade and a thorough clinical exam,
formal echocardiogram, and pos
sible cardiac catheterization remain
the gold standard [7]. Nevertheless,
this case shows that with good im
age quality, POCUS may demon
strate
some
dynamic
pathophysiologic changes within the
spectrum of cardiac tamponade.
There has been a growing interest in
integrating bedside ultrasound train
ing into the medical undergraduate
curriculum. Comprehensive studies
show that bedside ultrasound is a
skill that medical students are able
to learn and enhances their anatomy
knowledge, clinical accuracy and
physical exam skills [8,9]. The focus
of this training has been in the ac
quisition of ultrasound operational
skills. This case demonstrates an
other potential way of incorporating
ultrasound into the medical cur
riculum, whereby an experienced
imager may use the handheld ultra
sound device as a bedside teaching
tool to aid in the understanding in
complex cardiac pathophysiology.
Future studies are needed to de
termine whether this application of
bedside ultrasound is of value for
trainees. Finally, the utility of cardiac
POCUS to assist in fluid manage
ment in the renal unit, as in this
case, may be an interesting area of
future study.
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Announcements
We are pleased to announce the released our new POCUS Journal app for Apple devices. This app is a resource for the
latest case studies on point of care ultrasound as featured in POCUS Journal issues.
Find the app here: Appstore.com/pocusjournal

The Canadian Society of Echocardiography has formed a
new POCUS subcommittee.
More information coming soon
csecho.ca

The American Society of Echocardiography is in the
process of creating a POCUS taskforce.
More information coming soon.
asescientificsessions.org

Call for Submissions
Physicians, Researchers, and Educators are invited to contribute articles to upcoming issues of POCUS Journal.
For detailed information, visit pocusjournal.com/about/instructionstoauthors.
For inquiries or proposed topics, please contact the editors at submit@pocusjournal.com.
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