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Abstract
Chronic thromboembolic pulmonary hypertension is a pul-

monary vascular disease caused by the chronic obstruction of the
major pulmonary arteries, usually being the consequence of recur-
rent episodes of pulmonary embolism. These events are usually
unrecognized, and the consequent diagnostic delay leads to a dete-
rioration of the clinical picture, thereby worsening the overall
prognosis. Here we report the case of a 55-year-old man who was
admitted to the Emergency Room (ER) for an acute exacerbation
of chronic dyspnea, that he has been experiencing for several
years, in the absence of any explanatory diagnosis. Acute pul-
monary embolism was diagnosed in the setting of the ER, with
bedside echography resulting crucial to the subsequent work up. A
multidisciplinary approach led to proper treatment, follow-up
management and positive subsequent outcome.

Introduction
Chronic thromboembolic pulmonary hypertension (CTEPH) is

one type of pulmonary hypertension (PH), caused by vascular
obstruction and remodeling of the pulmonary arteries. CTEPH’s
cumulative incidence in the two years following a symptomatic
acute pulmonary embolism episode has been reported to be 0.1-
9.1%.1 The wide margin of error is probably explained by the dif-

ficulty to distinguish the analogous symptoms and first instrumen-
tal data of acute pulmonary embolism from clinical features of a
pre-existent CTEPH. Approximately 30% of cases of chronic
thromboembolism present with recurrent or overt episodes of acute
events. We report the multidisciplinary approach and management
of a CTEPH clinical case, that was initially misdiagnosed, and sub-
sequently identified due to a further acute exacerbation. A brief
analysis of the diagnostic work up with a revision of the related lit-
erature is also reported.

Case Report
A 55-year-old man came to the Emergency Room (ER) at the

end of May 2018 because worsening of chronic dyspnea and new
onset palpitations. His vital parameters were respectively: arterial
blood pressure 135/95 mmHg, heart rate 107 bpm, and 93% SatO2
in room air. Clinical examination showed: valid heart sounds, with
a 3/6 mesosystolic heart murmur in mesocardium, normosphygmic
peripheral pulses, pitting edema of the legs, normal bilateral vesci-
cular murmur with fine crackles at the lung bases. An arterial blood
gas analysis was performed, showing pO2 61 mmHg, pCO2 27
mmHg, and lactate values in the normal range. The electrocardio-
gram showed a slightly tachycardic sinus rhythm, with signs of
right ventricular overload. His clinical history reported: primary
systemic hypertension treated with ramipril, previous tabagism,
glaucoma, Ehlers-Danlos syndrome (EDS) (diagnosed in 1980) and
a history of dyspnea [World Health Organization (WHO) grade II],
starting from 2011. Upon further investigation the patient admitted
worsening dyspnea in November 2017, at a time when a cardiac
ultrasound scan revealed an estimated systolic pulmonary artery
pressure (PAPs) of 53 mmHg, while a stress test had to be interrupt-
ed because of dyspnea. On May 1st, 2018, due to further dyspnea
worsening (WHO II-IV), another cardiologic evaluation was car-
ried out, with echocardiography revealing an estimated PAPs of 100
mmHg, with a 4.5 m/s peak tricuspid regurgitation velocity. The
right ventricle (RV) was severely dilated and hypokinetic with a
depressed systolic function. Also, the left ventricular systolic and
diastolic function were found to be compromised. High priority
hospitalization was therefore planned, due to pulmonary hyperten-
sion. Before admission, the patient entered the ER for further dysp-
nea worsening. Pulmonary embolism was suspected, and a
transthoracic echocardiography (TTE) was performed. The latter
showed a large endoluminal mobile mass (Figure 1) extending from
the right atrium through the tricuspid valve into the right ventricular
cavity, with concomitant dilation and systo-diastolic dysfunction of
both the right and the left ventricles. Inferior vena cava diameter
was 26 mm, with decreased inspiratory collapse (<50% with a
sniff). An angio-computed tomographic (CT) scan (Figure 2) con-
firmed the presence of a bilateral massive pulmonary embolism,
involving the main right and left branches, with a further thrombot-
ic mass on the pulmonary artery bifurcation, and a filling defect of
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the right sovrahepatic vein. Due to the clinical severity, the evident
systo-diastolic left ventricular dysfunction, as well as the presence
of severe pulmonary hypertension concomitant to a right heart
thrombus, a cardiac surgical approach was chosen in agreement
with heart surgeons and cardiologists. Emergency pulmonary
embolectomy was performed, finding a fresh bloody thrombus.
Moreover, a chronic whitish organized thrombus extending from
the distal right and left pulmonary artery to the peripheral branches

was also found. To remove such a thrombus, endarterectomy was
performed. During post-operative follow-up, right heart catheteri-
zation showed a pulmonary artery pressure of 22 mmHg and a
wedge pressure of 16 mmHg confirming the final diagnosis.
Doppler ultrasound of the lower limbs was also carried out, show-
ing thrombosis of the left popliteal vein. Moreover, further investi-
gations revealed positivity to anti ds-DNA antibodies. A vena cava
filter was therefore positioned, given the high-risk patient profile,
related to the probability of thrombophylic diathesis and the results
of the previous angio-CT scan. The patient was then transferred to
a rehabilitation facility for recovery, with oral anticoagulation ther-
apy (warfarin), spironolactone 50 mg and N-acetylcystein 600 mg.
An intensive follow-up was programmed after discharge. Five
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Figure 1. A) Four chambers view; B and C) parasternal short axis
view, at end-diastole demonstrating interventricular septal flat-
tening, right ventricular dilatation and a large thrombus.

Figure 2. Angio-computed tomographic scan show a thrombotic
mass located on the pulmonary arteries bifurcation.
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months later a second right heart catheterization confirmed the
excellent surgery outcome, with pulmonary artery pressure of 13
mmHg and a wedge pressure 9 mmHg,

Discussion
The European Society of Cardiology assigns CTEPH to the IV

group of pulmonary hypertension, being defined as a precapillary
pulmonary hypertension. Its diagnosis is given when the pul-
monary artery pressure is higher than 25 mmHg, and wedge pres-
sure lower than 15 mmHg upon right heart catheterization, in the
presence of a thrombus or embolus either chronic or organized lim-
iting the pulmonary artery flow, found after 3 months of anticoag-
ulation therapy.1 Despite the notion that previous episodes of mas-
sive or recurring pulmonary embolism are the leading cause of
CTEPH, evidence to prove such antecedents lacks in one fourth of
the patients undergoing surgery for it.2 Approximately 30% of
cases of chronic thromboembolism present with recurrent or overt
episodes of acute events.3 The exact incidence of this disease is dif-
ficult to estimate, since the clinical presentation of CTEPH can
mimic an acute embolic event, thus explaining the brief period of
time elapsing between the recognition of an acute thromboembolic
event and the development of CTEPH in some patients.4
Diagnostic delay is partly explained by the often non-specific pres-
entation of the disease process and, early in its natural history, the
subtlety of what could be symptomatic evidence on physical exam-
ination. The lack of prior history of acute thromboembolism is
therefore a frequent obstacle in diagnosis. Usually, a long period
with no symptoms elapses between the acute embolic event and
first signs and symptoms of the chronic phase; such a frame of time
is usually referred to as the honeymoon and can last for years,
therefore making the causal connection between the two events
rather difficult to disentangle.5 The symptoms of PH are non-spe-
cific and mainly related to progressive RV dysfunction. They
include shortness of breath, fatigue, weakness, angina and syn-
cope. The progressive dyspnea and exercise intolerance in these
patients are often erroneously attributed to asthma, physical decon-
ditioning, advancing age, interstitial lung disease, coronary artery
disease, or psychogenic dyspnea.6 In our case, the acute worsening
of symptoms and the high risk of hemodynamic failure, did not
allow to perform right heart catheterization, to carefully measure
pulmonary artery pressure and wedge pressure, to confirm CTEPH
diagnosis. Anyway, the clinical history and the echocardiographic
features suggested a high risk of chronic thromboembolism, as
reported in guidelines.1 The acute embolic event and the elevated
pulmonary pressure measured after surgical management con-
firmed final diagnosis of acute on CTEPH. By an epidemiologic
standpoint in the Spanish registry of pulmonary embolism, the
prevalence and incidence resulted to be respectively of 3.2 cases
per million and 0.9 cases per million per year.7 Pathophysiologic
explanations behind CTEPH range from the acute clotting event, to
the lack of resolution of thromboembolism, to an imbalance
between the two events, to a defect in the anticoagulation or fibri-
nolytic processes. In this cascade of events, direct consequences of
CTEPH are the chronically increasing RV afterload and the aug-
menting wall stress; leading to an increase in overall pressure. The
consequent RV hypertrophy, with wall thickening and the hyper-
trophy of the myocardial cells, eventually leads to RV failure,
which is the main cause of death in CTEPH.8,9 In the here reported
clinical case a major element of the diagnostic work up and thera-
peutic planning has been the diagnosis of a thrombus in the right

atrium, that was made possible thanks to bed-side echocardiogra-
phy. Right heart thrombi (RHT) are a rare occurrence, noted in
only 4% of all pulmonary embolism (PE) according to the
International Cooperative Pulmonary Embolism Registry (ICOP-
ER).10 Such an event may occur as the result of a clot travelling
from distant deep veins to the right side of the heart. There is also
the possibility that it may form in situ as a result of stagnation of
blood in the heart, due to impaired or incomplete emptying of
blood in the right heart, as seen in atrial fibrillation and some car-
diomyopathies. The role of echocardiography in the diagnostic and
prognostic evaluation of RHT is well established and continues to
be an important tool, as it is easily available and bedside. TTE is
usually sufficient for the diagnosis of right heart thrombi-in-transit
and is considered a screening test, with 50 to 60% sensitivity for
detection of right heart thrombi. It can anyhow underestimate the
clot’s size, whereas transesophageal echocardiography not only
detects cardiac thrombus with higher accuracy, but it also allows
diagnosis of pulmonary embolism with 80% sensitivity and 100%
specificity in patients with suspected massive pulmonary
emboli.11,12 Based on an observational study by the European
Working Group on Echocardiography in 1989, right heart thrombi
were grouped into three main morphological types.13 Type A
thrombi are usually found in association with deep vein thrombosis
and PE, thus thought to derive from large veins, transiting through
the venous circulation before arriving to the right heart; they are
highly mobile clots, elongated and serpiginous. Type B are
believed to be developed in situ and to be associated to underlying
cardiac anomalies. Type C are rather rare and morphologically
resemble cardiac myxomas. Different treatment options are avail-
able, including IV anticoagulation therapy, systemic thrombolysis
and surgical embolectomy. The choice of therapy is based on the
physician’s choice and clinical judgment, and is usually directed
towards urgent surgical treatment or thrombolysis. Several case
reports describe good short-term outcomes for surgically as well as
medically managed patients. In our case the high suspicion of
acute on chronic pulmonary thromboembolism, due to echo fea-
tures and past history, led to choose surgical treatment, i.e. pul-
monary embolectomy. When acute pulmonary thromboembolism
is accompanied by chronic pulmonary embolism (acute on chronic
thromboembolism), pulmonary endarterectomy should be consid-
ered in addition to pulmonary embolectomy. However, in our
patient, was performed a pulmonary embolectomy, and also
endarterectomy because a chronic organized thrombus was found.
with a successful recovery. A similar case report with surgical
management has been described in other paper.14 Another interest-
ing element of this case report concerns the fact that the patient
suffered from EDS. EDS comprises a group of hereditary connec-
tive tissue disorders in which collagen synthesis and fibrogenesis
is impaired. This heterogeneous disorder has an estimated preva-
lence of 1:5000 to 1:25,000 new births.15 This kind of patients have
a bleeding tendency manifested by ecchymoses, hematomas, and
the rupture of blood vessels. However, some rare thrombotic
events are described in literature associated with the presence of
positive antiphospholipid antibodies, although PE in a patient with
EDS is really rare.15 Furthermore, EDS has been associated with
transient antiphospholipid antibodies elevations.16 As far as our
patient is concerned, an extensive work-up for hypercoagulable
disorders was performed, resulting to be negative for the main
known coagulation factors mutations. It has to be took into account
that EDS implies that collagen that supports blood vessels in
affected patients results to be unusually weak and elastic, making
blood vessels more prone to injury. Subsequently, exposition of
extracellular matrix, given by the damage to the endothelial cells,
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leads to the engagement of the hemostatic system including
platelet adhesion and activation.17 The thrombotic events in our
patient occurred at a later stage of his life; and could be attributed
to other factors, despite him not having any risk factors prior to the
time of thrombosis. A thrombotic event could thus be associated to
possible endothelial damage previously described as being part of
EDS spectrum of characteristics.

Conclusions
Chronic thromboembolic pulmonary hypertension is a rare

complication of acute PE, but it can also occur in patients without
a history of acute PE or in whom deep vein thrombosis is under-
diagnosed. CTEPH remains a disease frequently misdiagnosed.
This clinical case shows how the acute event, even if rarely found
in literature, can be diagnosed in an Emergency setting thanks to
bedside echography and angio-CT scan imaging; allowing a cor-
rect etiologic diagnosis of a disease that has most probably affected
the patient for a long period of time. The multidisciplinary
approach of such a case highlights how proper dialogue amongst
specialties can lead to an accurate therapeutic approach, shortening
work up timings and in the end leading to a better outcome.
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