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[ Ultrasound Corner ]
A 55-Year-Old Man With Progressive
Shortness of Breath

Govind Pandompatam, MD, RDCS; and Muhammad Qaseem, MD
CHEST 2022; 162(6):e321-e323

A 55-year-old man with non-insulin-dependent
diabetes, hypertension, and obesity (BMI, 35) presented
with 5 days of progressive shortness of breath with
exertion and bilateral lower leg pain. He had received a
single-shot COVID-19 vaccine 1 week before
presentation.

On arrival, his vital signs were temperature, 36.1 �C;
pulse, 80 beats/min; BP, 160/101 mm Hg; respiratory
rate, 28 breaths/min; oxygen saturation, 82% on room
AFFILIATIONS: From the Department of Critical Care, HSHS Saint
John's Hospital, Springfield, IL.
CORRESPONDENCE TO: Govind Pandompatam, MD, RDCS; email:
govind@ualberta.ca
Copyright � 2022 American College of Chest Physicians. Published by
Elsevier Inc. All rights reserved.
DOI: https://doi.org/10.1016/j.chest.2021.12.676

chestjournal.org
air. He was placed on 4 L nasal cannula. Relevant
laboratory analysis included hemoglobin, 15.0 g/dL;
creatinine, 1.1 mg/dL; troponin, 0.91 ng/mL; platelets,
176 (� 103/mL).

On examination, the patient appeared ill. He was
tachypneic. He had clear lungs bilaterally and mild
bilateral lower extremity edema. Point-of-care
ultrasound (POCUS) examination of the heart was
performed (Video 1).
Question: Based on the findings of the POCUS
examination, what is the most likely diagnosis?
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Answer: A mobile saddle pulmonary embolus
(PE) is seen on the parasternal short axis
(PSAX) view at the bifurcation of the main
pulmonary artery (PA). A D-shaped
interventricular septum along with RV (right
ventricle) enlargement and dysfunction in
PSAX and four-chamber views is seen.
Tricuspid annular plane systolic excursion
(TAPSE) is reduced.

The patient’s saddle PE was subsequently confirmed on
CT angiography imaging with extension into lobar and
segmental branches of all pulmonary lobes and evidence
of RV strain (Fig 1). Further POCUS 2-point deep
venous thrombosis examination showed a right popliteal
deep venous thrombosis.

Given the patient’s low normal platelet count and recent
COVID-19 vaccine, initial suspicion for vaccine-induced
immune thrombotic thrombocytopenia was considered.
He was started on argatroban infusion, and heparin
products were avoided. Given his relatively low oxygen
requirement and hemodynamic stability, a conservative
approach was undertaken, and thrombolytics or
catheter-directed approaches were not pursued.

The patient improved clinically over the next 72 h
and was weaned off oxygen. Repeat POCUS at 72 h
showed resolution of the saddle embolism at the
bifurcation of the main PA, along with some
improvement in RV function (TAPSE, 1.21 to > 1.41)
(Video 2). Platelet count remained stable throughout
hospitalization, and associated vaccine-induced immune
thrombotic thrombocytopenia testing was negative. The
patient was transitioned to apixaban and discharged on
hospital day 3.
Figure 1 – CT angiography of the chest, showing patient’s saddle pul-
monary embolus with extension into right and left pulmonary arteries.

e322 Ultrasound Corner
Discussion
Saddle PE visualization on transthoracic ultrasound is
an infrequent finding, and only a small number of cases
have been described.1-4 A saddle PE is defined as a PE
occurring at the bifurcation of the main pulmonary
artery. Approximately 5% of patients with PE present
with a saddle PE.5 Although most patients with saddle
PE have RV dysfunction, overall mortality appears to be
low and maybe not as deadly as traditionally thought.6

In a retrospective analysis, there was no significant
difference in mortality or hospital length of stay between
saddle PE and non-saddle PE groups; however, patients
with saddle PE did have increased use of systemic
thrombolysis for late (> 6 h after admission)
decompensation.7 Patients with saddle PE can have a
large clot burden, and thus early detection and treatment
along with close clinical monitoring for decompensation
is essential.

The PSAX view of the pulmonic valve and main
pulmonary artery can sometimes be difficult to obtain,
particularly in obese and tachypneic patients in a point-
of-care setting. However, with practice and optimal
patient positioning, the pulmonic valve and main PA
bifurcation can be visualized in most patients with a
POCUS examination. In patients with suboptimal
parasternal views because of lung hyperinflation or body
habitus, the main PA can be visualized from a subcostal
short axis view as well. Although finding a saddle PE on
POCUS is rare, we believe that rigorous evaluation with
2D (two-dimensional) and Doppler imaging of the right
ventricular outflow tract (RVOT), pulmonic valve, and
main PA up to and including the bifurcation should be
attempted in all suspected patients with PE in addition
to classic RV dysfunction parameters.

Video 1, along with showing the large saddle PE,
illustrates several of these classic RV dysfunction
parameters seen in PE. A D-shaped interventricular
septum predominantly in systole, reflecting RV pressure
overload, is visualized in PSAX. An increased RV:LV
ratio (seen here increased approximately to 1:1), occurs
because of a thin-walled RV that is unable to cope with
the sudden increase in RV afterload caused by a PE. In
addition, the RV longitudinal contraction is reduced,
characterized by a decreased TAPSE, measured in
M-mode from the apical four-chamber view.

Other indirect echocardiographic signs of PE using 2D
and Doppler imaging such as McConnell’s sign and
60/60 sign are often relied on during POCUS to help
diagnose PE, but no one sign has shown adequate
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Figure 2 – Early systolic notching (red arrow) pulse wave Doppler
pattern seen in right ventricular outflow tract with “spike and dome”
appearance.
diagnostic accuracy for a definitive diagnosis. Renewed
interest has been seen in notching patterns of the RVOT
pulse wave (PW) profile as another potential clue for PE.
“Notching” of the PW signal is often found in
pulmonary hypertension and can give insight into the
hemodynamics of pulmonary vascular disease.8 Early
systolic notching is an RVOT PW Doppler pattern that
has been shown to be helpful in identifying massive and
submassive PE.9 The early systolic notching “spike and
dome” appearance may reflect the early arrival of
pressure wave reflection caused by submassive and
massive PE in the pulmonary vasculature.9,10 The
patient exhibited this disturbed RVOT ejection pattern
(Fig 2), and this was helpful to confirm our 2D findings.
Qualitative RVOT PW Doppler waveforms can be
interrogated in patients suspected of having submassive
or massive PE.

We repeated the POCUS examination 72 h after initial
presentation on the patient, which showed resolution of
the saddle embolus. D-shaped septum and RV
enlargement had not yet resolved, but TAPSE was
improving (Video 2). Such follow-up is not routine or
necessary with CT imaging, given risks associated with
recurrent radiation and contrast exposure. The
noninvasive nature of POCUS allows repeat
examinations and, in this case, illustrates the
effectiveness of anticoagulation for the treatment of PE.
Repeating POCUS examinations also can be helpful in
PE cases that are initially stable on admission, but then
become acutely unstable later in the hospitalization.
Rapid detection of worsening RV failure or other new
chestjournal.org
causes of hemodynamic instability can be detected and
treated early. See Narration Video for a detailed
explanation of Videos 1 and 2.
Reverberations
1. Saddle PE can occasionally be directly visualized with

POCUS.

2. Saddle PE is not always a massive PE or life-
threatening.

3. RVOT Doppler waveforms can be evaluated during
POCUS for PE.

4. Follow-up POCUS examinations in patients with PE
may be helpful to monitor response to treatment or to
detect new clinical changes.
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