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Abstract

Pulmonary embolism associated with right heart thrombi mainly in the atrium, raise therapeutic dilemmas. Their
relative rarity does not allow the development of a consensus recommendation for standardized treatment. We set out
to describe a typical clinical case of a pulmonary embolism with large floating thrombus of the right atrium and to do
a literature review in order to present a summary of the practices and results obtained by several authors. It appears
that three types of treatment can be used. Thrombolysis turns out to be the treatment most often used even in patients

whose hemodynamic state is stable.
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Introduction

The management of pulmonary embolism associated
with right heart thrombi has not yet been unanimously
accepted by authors and learned societies [1]. This lack of
consensus could be explained by the relative rarity of this
clinical form of pulmonary embolism. Its gravity, however,
requires rapid, adequate care and should leave no room
for hesitation, much less expectation. This is especially
true for type A thrombi in which echocardiography reveals
a serpentine mobile mass of the right atrium [2]. Indeed,
in this ultrasound type, in the absence of treatment, the

mortality would reach 100% [3]. The therapeutic options
found in the literature fall under three sometimes inclusive
orders which are heparinotherapy, interventional or
surgical embolectomy and thrombolysis. In the absence
of established therapeutic guidelines, the decision on
the therapeutic option is left to the practitioner’s clinical
judgment.

The objective of this work is to report our experience of
the management of pulmonary embolism associated with
right intracardiac thrombi through an observation and to
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make a literature review to identify what should be done
in the light of the results obtained by other authors around
the world.

Methodology

This is a review of scientific articles dealing with
pulmonary embolism that have similar characteristics to
a clinical observation from our cardiology department. We
have looked at PubMed publications over the past ten years
using the Mesh terms “pulmonary embolism”, “right heart
thrombi” and “management”. A reading of the summaries
allowed us to exclude articles not dealing with the issue.
Ont été exclus de I'étude les revues scientifiques, les
recommandations, les mises au point, les articles traitant
d’embolie pulmonaire avec thrombi du Coeur droits chez
des femmes enceintes ou chez dans des néoplasies et celles
secondaires a des cathéter veineux centraux.The complete
analysis of the articles selected consisted of a description of
the location of the thrombi, their mobility, the treatments
received and the mortality. The hemodynamic state of the
patients will be considered stable in the absence of signs of
shock or collapse.

Observation and Results

We report the clinical observation of a 35-year-old
patient admitted for severe acute chest pain with acute
dyspnea. In his history we find abdominal pain 2 months
ago whose investigations, limited in general medicine
were not conclusive. The interrogation found a notion of
syncope with minimal trauma to the face and a hemoptoic
cough a week earlier. This symptomatology was preceded
by acute dyspnea and chest pain. The general examination
found an anxious and agitated patient, a blood pressure
at 110/70 mmHg, a heart rate at 110 beats per min. Its
peripheral ambient air saturation was 80% improved
by 8 liters of oxygen per minute to 95%. The physical
cardiovascular examination found a stable hemodynamic
state and signs of right ventricular failure. Examination of
the lower limbs found no signs of venous thrombosis. The
electrocardiogram was part of a regular sinus tachycardia
at 120 cycles per minute with a vertical axis, an S1Q3T3
aspectand almost circumferential negative T waves. A front
chest X-ray taken before admission found minimal dilation
of the right ventricle (RV), right atrium (RA) and the
trunk of the pulmonary artery. On cardiac ultrasound we
found dilated right cavities with a OD seat of a voluminous
serpentine mass, hypermobile prolapsing in RV and whose
echostructure was compatible with a thrombus (Figure

Figure 1: Large thrombus in dilated right atrium, snaking, and
prolabant in dilated RV

Figure 2:Severe pulmonary hypertension (2a) normalized after
thrombolysis (2b).

Figure 3: Complete disappearance of the thrombus after
thrombolysis (3a) and normalization of right heart cavities size (3b)

Figure 4: Description, management and mortality in 51 pulmonary
embolism associated with right heart thrombi
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Table 1: Therapeutic options for the management of pulmonary embolism associated with right heart thrombi in 36 publications

(2012)

Management
Study Hemodynamicstatus Thromb| . Embolectomy . Num.ber of Death
location | Thrombolysis o Heparinalone | patients
Chirurgical Instrumental
Seghda et al. (2018) S (3) U(3) RA + 6 1
Seghda et al. (2018) S (2) U(3) RA + 5 4
Galéano et al.
(2018) S RA + 4 0
Zafar et al. (2018) S RA + 1 0
Salsano et al. (2017) S RA + 1 0
Hussein et al. (2017) S RA + 1 0
Ellensen et al.
(2017) S RA LA + 1 0
Habibi et al. (2017) S RA + 1 0
Portugues et al.
(2017) S RA + 1 0
Abbasi et al. (2016) U RA + 1 0
Singh et al. (2016) U RA + 1 0
Shokr et al. (2016) S RA + 1 0
Lanza et al. (2016) S RA + 1 0
Narrang et al. (2016) U RA + + 1 0
Brault et al. (2015) U RA + 1 0
Pampin Huerta et al.
(2016) S RA + 1 0
Nkoke et al. (2015) S RA + 1 0
Kenny et al. (2015) U RA + 1 0
Martirez et al. (2015) S RA + 1 0
Othman et al. (2016) S RA + 1 0
Agarwal et al. (2014) U RARV + 1 0
Garala et al. (2013) S RARV + 1 0
Sharma et al. (2012) S RA + 1 0
Hisatomi et al.
(2013) u RA + 1 0
Shin et al (2013) S RA + 1 0
Pellegrini et al.
(2012) S RA + 1 0
CordeiroPicccara et
al. (2012) S RA ¥ 1 0
Debney et al. (2012) u RA + 1 0
Turfan et al. (2012) U RA + 1 0
Panduranga et al.
(2010) S RA + 1 0
Louali et al. (2010) S 1RA2RV + 3 0
Hajj Chahine et al.
(2010) U RA + 1 0
Hewing et al. (2010) U RARV + 1 0
Burns et al. (2009) S RA + 1 0
Ram et al. (2009) S RA + 1 0
Turgut et al. (2010) S RA LA 1 0
Stanziola et al. s RA + 1 0
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1la and 1b). The systolic function of the RV was altered
with a systolic excursion of the plane of the tricuspid ring
at 7 mm and pulmonary pressures at 61 mmHg (Figure
2a). In the absence of contraindications to fibrinolysis,
the therapeutic management consisted of an infusion
of 1.5 million international units of streptokinase over 2
hours, oxygenation at 8 liters / minute in the mask then
a curative heparin therapy. The evolution was marked by
an improvement in the respiratory state with progressive
reduction of oxygen therapy, a complete disappearance of
the pain. An echocardiographic control immediately at the
end of thrombolysis always finds the thrombus in the RA
which disappears completely 48 hours later 5 (Figure 3)
with normalization of the systolic function of the RV, the
size of the right cavities at 5 days (Figure 3b), pulmonary
pressures (Figure 2b). There had been no complications
from thrombolysis. The initial etiological assessment was
normal. The patient being followed in the department will
benefit from a thrombophilia assessment at the end of the
antivitamin K treatment.

Through the literature review, we found 104 articles
dealing with the subject. From an analysis of the summaries,
we selected 41 articles, including 4 reviews [4-43]. Des
spécificitéspropres a certains terrains peuvent influencer
la decision thérapeutique notamment la présence d'un
cancer avancé, d'une grossesse ou ponction vasculaire
récente.Cette considération a conduit a 'exclusion de notre
travail de ces patients.Apart from journals, all publications
are series ranging from 1 to 11 patients included according
to the authors for a total of 51 patients. Table 1 reports all
the studies found and presents a distribution described
in Figure I, according to the location of the thrombi, the
hemodynamic state of the patients, the treatment and the
mortality. The atrium was the most frequent localization of
right intracavitary thrombi (86.2%) with a proportion of
stable patients of 66% versus 34% for unstable patients.
Whether a stable patient or not, thrombolysis remained
the most often used therapeutic option by the authors, with
higher proportions in the unstable group (60%) compared
to the stable (45%). Mortality in any hemodynamic state
was higher in patients who received heparin only compared
to those treated with thrombolysis and embolectomy.
Surgical embolectomy was the therapeutic option in
certain particular forms, in particular with fixed intra-atrial
thrombus that was not very mobile [16] or embedded in a
permeable foramen with paradoxical embolism [12].

Discussion

The actual
associated with right intracavitary thrombi is not known.

prevalence of pulmonary embolism

Values around 4% are reported in large registers [2,35].
Most of the studies found in the literature are series of
cases. This makes it difficult to make recommendations
based on solid evidence. However, the recommendations
of the European Cardiology Society are more or less clear
on the potential severity of this clinical form [1].

The characteristics of the intracavitary thrombus
influence the embolic risk. They will determine the
practitioner’s therapeutic option and also the prognosis.
A large, serpentine, hypermobile, pedunculated thrombus
in the right atrium imposes a higher embolic risk on
the patient. The assessment of the probability of early
death in these cases should not be limited to existing
conventional scores. Our clinical case summarizes the
complexity of adapted treatment by raising a question
that many practitioners are confronted with. What should
be the management of a pulmonary embolism with
thrombus of the right heart, in particular of the atrium,
mobile in a patient whose hemodynamic state judged by
blood pressure and the absence of sign of shock is stable?
From a diagnostic point of view, we opted not to take any
risk in mobilizing the patient to confirm the pulmonary
embolism with a chest CT scan. Indeed, the diagnosis of
embolism should be retained on indirect signs which are
the presence, of a pulmonary hypertension, a dilation of
the right cavities, an alteration of the RV systolic function
and thrombus. From the therapeutic point of view, we
decided to have a thrombolysis. This option carries the risk
of fragmentation of the thrombus with distal embolization.
However, it remains the best according to studies carried
out with a larger population [7].

The risk of embolization is great when the thrombus
is large and mobile. Thrombolysis could also precipitate
this phenomenon. However, it is better for the patient to
embolize on a distal artery with a small thrombus than
to obstruct the trunk of the pulmonary artery or a large
branch with a large thrombus. Thrombolysis not only
reduces pulmonary pressures but also reduces the size of
the thrombus.

Embolectomy seems to be the most reassuring
treatment option due to the absence of recorded deaths.
This should however be qualified due to the small number
of patients who benefit from this procedure. It requires a

Citation: Seghda TAA, Lopez MAM, Boro T, Sawadogo I, Niakara A, Dimzouré S, et al. Pulmonary Embolism Associated With Thrombi of the
Right Heart: What Appropriate Care? Clinical Case and Literature Review. ES ] Cardiolog. 2020; 1(3): 1017.0; 1(3): 1016.

4/6



suitable technical platform and, above all, hemodynamic
stability for the patient. This perhaps explains the fact that
practitioners most often resort to thrombolysis because it
is more accessible and faster to put in place.

In his review of 328 patients with pulmonary embolism
with right intracavitary thrombi from 1992 to 2013,
Athappan etal. found alower mortality in the groups treated
by thrombolysis and embolectomy with respectively 13.7%
and 18.3% while that of heparin therapy alone was 37.1%
[7]- Our review is comparable to that of Athappan.

Divergent results are found in the literature. Thus Akilli
et al. observed in a retrospective study of 29 patients,
100% mortality in patients who had undergone a surgical
embolectomy against 18% and 27% respectively for
thrombolysis and heparin therapy [6]. This observation
deserves a critical analysis taking into account the
conditions of patients referred for surgery. On the other
hand, the surgical option is more efficient when the teams
are more trained and the surgery earlier [13,45].

Conclusion

The right atrium is the most common location of
thrombi in pulmonary embolism. Echocardiography is the
essential tool for diagnosis and management. It allows you
to appreciate the characteristics of the thrombus, which
is the basis of the treatment decision. In the presence of a
floating RA thrombus, thrombolysis is the mostappropriate
treatment regardless of the patient’s hemodynamic state.
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