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Two-for-One Saddles: A Case of Mobile Double
Pulmonary Embolism
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INTRODUCTION

Although free-floating right heart thrombi (FRHT) are a rare
finding on transthoracic echocardiogram (TTE), they have been
well reported in the literature.1-3 Patients with FRHT have a high
mortality rate and can quickly become clinically unstable. This
fact likely contributes to the rarity of discovery of FRHT. There
have been a few reports of saddle embolus shown on TTE, but
double saddle emboli with a mobile component has yet to be
reported.4-6 Here we present a case of two distinct saddle emboli,
one of which is highly mobile, found at the main pulmonary artery
(MPA) by TTE.
CASE PRESENTATION

A 43-year-old man was admitted to the hospital with bilateral lower
quadrant abdominal pain, nausea, and diarrhea. He had complained
of 2–3 days of loose and more frequent stools followed by
gradual-onset abdominal pain that started the day before admission.
Computed tomography imaging of the abdomen showed an acute
complicated sigmoid diverticulitis with a contained perforation. He
was taken to surgery for an exploratory laparotomy with drainage
of intra-abdominal abscess and sigmoid colectomy with end-to-end
anastomosis. The patient did well in the perioperative period until
he developed sudden-onset shortness of breath and hypoxia on
postoperative day 2.

Computed tomography angiography of the chest was performed
and showed a multilobar acute pulmonary embolism (PE). A large
saddle embolus was discovered in the main pulmonary arterial
bifurcation (Figure 1).

Treatment was started with intravenous heparin. Ultrasound of
the bilateral lower extremities showed an acute deep vein
thrombosis within the left popliteal and posterior tibial veins. On
the evening of postoperative day 3 he developed sinus tachycardia
with a heart rate of 148, blood pressure of 107/67mm Hg, and
oxygen saturation of 80%. He was subsequently transferred to
the surgical intensive care unit for closer monitoring. Cardiac
examination revealed a regular tachycardia with a fixed wide S2.
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No murmurs or rubs were auscultated. He did have elevation of
his jugular venous pressure noted to be at the angle of the jaw while
sitting at 45�. A prominent parasternal heave was readily palpated.
Pulmonary exam revealed conversational dyspnea, coarse breath
sounds, and tachypnea. Electrocardiogram performed at this time
showed sinus tachycardia with an incomplete right bundle branch
block. The classic S1Q3T3 was present, with deep S wave in lead I
and lead III displaying a Q wave and inverted Twave. ST depression
of 1–2 mm was noted in the lateral precordial leads V4–V6. Twave
inversions were present in the inferior leads II, III, and aVF indicating
possible right ventricular (RV) strain.
ECHOCARDIOGRAPHIC IMAGING

Because of his clinical deterioration, an echocardiogram was ordered
looking for right heart strain and assessment of left ventricular
function. TTE revealed a nonmobile embolus attached to the MPA
bifurcation. The echogenicity of this embolus gave it an organizing
subacute appearance and distinguished it from the MPA bifurcation.
A second large mobile embolus with the body measuring
1.13 cm� 3.81 cm in the MPA bifurcation was identified. The base
of this embolus can be seen separate from and bouncing off the
subacute embolus mentioned above (Video 1). This highly mobile
embolus was less dense and appeared more acute. The proximal
portion of the acute thrombus was serpentine in nature and freely
moved in the MPA (Figure 2).

Extension of the acute thrombus was noticed into the right and
left pulmonary arteries (Video 1). The MPA was found to be mildly
dilated with a measurement of 2.8 cm. The right ventricle was
severely dilated and had severely decreased systolic function with
a hyperkinetic apical cap and akinesis of the mid to distal free wall
(McConnell’s sign)7 (Video 2). There was flattening of the
interventricular septum with septal dyskinesis and paradoxical
motion consistent with pressure overload in the right ventricle.
The movement of the septum was seen impinging upon the left
ventricle (Video 3). RV systolic pressure was elevated and estimated
at 57 mm Hg with the right atrial pressure being elevated at 15 mm
Hg (Figure 3).

Minimal pericardial effusion was noted. The left ventricle was
hyperdynamic with an estimated ejection fraction of 70%. It
appeared small and compressed by the dilated right ventricle and
septal shifting.
CASE OUTCOME

The acute, free-floating nature of this second discovered saddle
embolus guided the treatment toward catheter-based ultrasound-
assisted thrombolysis (USAT). The patient was transferred to a tertiary
care center with expertise in catheter-based PE intervention. After
intervention with USAT, the patient slowly improved, was weaned
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Figure 2 RV outflow view showing a subacute embolus
(blue arrow) with a separate less echogenic acute mobile

Figure 1 PE protocol computed tomography angiography of
the chest showing a large single saddle embolus in the MPA
bifurcation.
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off oxygen completely, and was later discharged home from the
tertiary care center on Apixiban. Laboratory testing did reveal a
heterozygous prothrombin G20210A mutation.
embolus (orange arrow). In the more proximal MPA, a mobile
extension can be seen (green arrow).
DISCUSSION

We present a case of a 43-year-old man diagnosed with
postoperative massive double PE discovered on TTE at the
bifurcation of the MPA. Unfortunately, despite appropriate
anticoagulation, he had a second occurrence of an additional
saddle embolus that was subsequently discovered on TTE. The
uniqueness of this second layer of embolus was its mobility.
Free-floating thrombi are usually trapped in the right heart and
appear as elongated snake-like figures that are extremely mobile.
This can be referred to as the ‘‘popcorn sign,’’ or a ‘‘popcorn
thrombus.’’8 The body of the second embolus has some mobility,
but the serpentine extension found in the MPA is highly mobile
and has features of thrombus in transit usually found in the right
atrium and right ventricle. Rare case reports have shown fixed
thrombus in the pulmonary arteries on TTE, but to date there
have been no reported cases of mobile double-layered saddle
embolus with video documentation by TTE.4,9-11

Massive or submassive PEs caused by mobile thrombi convey a
much higher degree of mortality. Mobile thrombi in the right
heart are a substrate for impending transitive thrombi, which
can quickly lead to deterioration and death. Patients with FRHT
are found to have more significant clinical deterioration including
lower blood pressure, higher likelihood of RV hypokinesis, and
increased heart rate than when compared with PE not caused
by free floating thrombi.12 Their prognosis also tends to be worse,
despite being hemodynamically stable on presentation.12 The
mortality rate in this subset of the population has been reported
to be as high as 50%.3 The International Cooperative
Pulmonary Embolism Registry, a registry of 2,454 patients, of
which 1,113 had TTE, showed a 14-day and 3-month all-cause
mortality of 21% and 29%, respectively.12 The emergent nature
of PE with detection of mobile thrombi makes treatment
decisions time critical and crucially important.

Treatment of PE from thrombus in transit and FRHT is not well
studied and remains unclear. A series of 38 consecutive patients
was studied by Chartier et al. who showed a mortality rate of
44.7% regardless of treatment modality.1 To date, there have been
no case series or controlled trials addressing specific treatment for
mobile emboli seen at the MPA bifurcation. Here a treatment
strategy similar to FRHT etiology was applied. Available treatments
include intravenous anticoagulant only, thrombolysis, surgical
embolectomy, catheter embolectomy, or more novel treatments
such as catheter-based USAT. USAT uses high-frequency and
low-power ultrasound to increase the permeability of formed
thrombus along with acoustic streaming to assist in thrombus
penetration by thrombolytics.13

Systemic thrombolysis is often reported to be a first-line treatment
over heparin alone, surgical intervention, or catheter embolec-
tomy.12-15 This is possibly due to the lack of difference in mortality
between treatment strategies and the relatively less invasive nature
of thrombolysis. Because of the lack of larger trials on treatment
of this high-risk poor prognostic etiology, treatment is often
anecdotal and depends on the experience of the clinician.
The ULTIMA (Ultrasound Accelerated Thrombolysis of Pulmonary
Embolism) trial has found intervention with USAT and
unfractionated heparin to be superior to anticoagulation with
unfractionated heparin alone in reversing RV dilatation, without a
higher risk of major bleeding.13
CONCLUSION

Mobile thrombi in the MPA seen on TTE have yet to be reported in
the literature. Our echocardiographic findings clearly show a mobile
double-layered saddle embolus at the MPA bifurcation. This case
shows the potential usefulness of TTE for guiding treatment decisions
when there is a change in clinical status in patients with diagnosed
MPA saddle pulmonary embolism. The discovery of a free-floating
embolus in the MPA initiated expedited specialized treatment with
catheter-based USAT. In a diagnosis that carries a poor prognosis
and high risk of mortality, we were able to use clinical identification
of initial treatment failure, aided by TTE, to achieve a positive
outcome.



Figure 3 Short-axis view showing continuous wave (CW) spectral Doppler over the tricuspid valve with a max pressure gradient (PG)
of 42mm Hg.
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SUPPLEMENTARY DATA

Supplementary data related to this article can be found at https://doi.
org/10.1016/j.case.2017.09.011.
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