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Abstract:

Chronic thromboembolic pulmonary hypertension occurs after one or more episodes of pulmonary embolism. A rigorous diagnostic
approach makes it possible to identify this condition, to evaluate its functional and hemodynamic impact and to determine the degree
of extension of the vascular damage. Surgical pulmonary endarterectomy in specialized centers remains the treatment of choice in
certain cases. Other therapeutic modalities include transplantation, pulmonary angioplasty, and pharmacological treatments with
pulmonary vasodilators. We report the case of OA aged 25, followed since the age of 10 for post-embolic PAH. She was hospitalized
at this age in pediatrics for the first episode of pulmonary embolism. The initial etiological assessment was without abnormalities.
One year after pulmonary embolism, pulmonary pressures were still elevated despite effective anticoagulation. The patient was
started on sildenafil at the age of 11. The evolution was stable. At the age of 16, she was referred to us for care. Her cardiovascular
assessment revealed suprasystemic PAH; the patient was then put on a combination of sintrom, sildenafil and bosentan. The
thrombophilia assessment is without abnormalities. Currently, she is 25 years old, she is in NYHA functional class 11 on dual
therapy, she has presented several right heart decompensations following non-compliance with treatment and dietary deviation. We
discussed a surgical endarterectomy at her home but unfortunately the damage is distal and old. Through this case, we will review
this entity of PAH by discussing the different modes of expression and the medical, surgical and interventional therapeutic
management (pulmonary angiopalstia with a balloon).
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Introduction

Chronic post-embolic pulmonary hypertension (CPE-PH) is a
rare and serious, potentially curable disease. It is
underdiagnosed due to the absence of specific clinical signs. It
occurs in a predisposed area such as certain thrombophilias
(anti-cardiolipin  antibodies, high factor VI levels),
splenectomy, ventriculo-atrial diversions, inflammatory bowel
diseases, osteomyelitis, myeloproliferative syndromes (1, 2),
pressure elevated pulmonary artery disease during the acute
episode of pulmonary embolism, thyroid hormone replacement
therapy and history of cancer. The persistence and organization
of thrombi in fibrous material at the level of the pulmonary
arteries leads to pulmonary arterial obstruction inducing an
increase in pulmonary pressure and resistance. Shearing
phenomena in non-occluded territories have been described,
leading to a true small vessel arteriopathy identical to that of
idiopathic PAH (1). These disturbances are the cause of right
heart failure. The diagnosis is suspected in the presence of
exertional dyspnea, chest pain or right heart failure. Sometimes
a history of pulmonary embolism or thromboembolic disease
can guide the diagnosis. In 55% of cases, the diagnosis of PH-
PEC is made following an etiological assessment of PAH, in
10% of cases, it is a persistent PH after an episode of pulmonary
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embolism and in 35% of case, it is a picture of acute pulmonary
embolism revealing PH (3,4, 5). In a prospective follow-up
study of patients who had a pulmonary embolism, a prevalence
of 3.8% of CPE-PH was described (6). According to an
international registry, the median age of patients with this
pathology is 63 years. Note that even patients under 20 years
old can be affected (4, 5). In the absence of treatment, life
expectancy does not exceed 5 years in 10% of cases (7). Cardiac
Doppler ultrasound makes it possible to evaluate pulmonary
pressures and resistance. The diagnosis of PH-PEC is
confirmed by ventilation/perfusion lung scintigraphy. Multi-
array thoracic helical CT may show obstruction or a reduction
in the diameter of the arterial lumen relative to the external
diameter (2).CPE -PH is a form of PAH that can be successfully
treated with surgery (8). Treatment is based on
recommendations2009(1) in long-term anticoagulation with
pulmonary endarterectomy. Patient selection must be based on
the location and extension of the thrombus, the degree of PH
and the presence of comorbidities. Specific drug treatments are
prescribed to patients who are not candidates for surgery or in
whom PH persists after surgery (1,9-13)

We report the case of OA aged 25, followed since the age of 10
for post-embolic PAH. She was hospitalized at this age in
pediatrics for the first episode of pulmonary embolism. The
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initial etiological assessment was without abnormalities. One
year after pulmonary embolism, pulmonary pressures were still
elevated despite effective anticoagulation. The patient was
started on sildenafil at the age of 11. The evolution was stable.
At the age of 16, she was referred to us for care. In his family
history, we learn that two members of his siblings as well as the
mother were explored for venous thrombosis of the lower limb
and that the results were in favor of SAPLE. His family
members refuse any medical follow-up. Her cardiovascular
assessment revealed chronic post-embolic suprasystemic PAH
and the patient was then put on a combination of sintrom,
sildenafil and bosentan. The thrombophilia assessment is
without abnormalities. Currently, and at 25 years old, the
patient is in NYHA functional class Il on dual therapy, she has
presented several right heart decompensations following non-
compliance with treatment and dietary deviation. We discussed
a surgical endarterectomy at her home but unfortunately the
damage is distal and old.

Discussion

Chronic post-embolic pulmonary hypertension (CPE-PH) is a
form of pulmonary hypertension occurring after one or more
pulmonary embolisms. CPE-PH is characterized by pulmonary
arterial pressure greater than 20 millimeters of mercury (mm
Hg), high pulmonary vascular resistance (1) with the presence
of at least one perfusion defect on lung scintigraphy, and
angiography pulmonary and/or a chest CT angiogram showing
abnormalities characteristic of the disease (Figure 1). Several
mechanisms lead to impaired clot elimination (impaired
physiological fibrinolysis, platelet activation, impaired
angiogenesis). The clinical manifestations of CPE-PH are not
specific; it is mainly exertional dyspnea, which progressively
worsens. Other symptoms may occur during the course of the
disease: asthenia, faintness or syncope, chest pain, right heart
failure in the final stages. Pulmonary angiography is performed
as part of the preoperative assessment. The management of
CPE-PH is multidisciplinary.It requires collaboration between
experts from different medical and surgical disciplines. Patients
must beevaluated in an expert center (14, 15).The therapeutic
choice depends on the location of the vascular obstruction, the
severity of pulmonary hypertension assessed by right heart
catheterization (in particular the value of PVR), and the
presence of comorbid factors. Thus, the treatment is adapted to
each patient. Depending on the location of the lesions, some
patients may benefit from the successive combination of
different therapeutic options, combined therapy (surgery,
interventional treatment and drug treatment) (Figure 2, 3).
Surgical treatment consists of pulmonary endarterectomy
which constitutes the standard treatment when the lesions of the
pulmonary arteries are accessible to surgery (proximal
obstruction) (Figure 4).Distal obstruction is responsible for
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persistent pulmonary hypertension, the leading cause of
perioperative mortality (16). It is recognized as a major cause
of poor short- and long-term prognosis (7). It should constitute
a contraindication to pulmonary endarterectomy.

The aim of pulmonary endarterectomy is to improve pulmonary
hemodynamics, exercise capacity, relieve symptoms and
improve survival (17). A history of thromboembolism
(pulmonary embolism and/or deep vein thrombosis),
angiographic lesions located in the proximal or lobar
pulmonary arteries, a good correlation between anatomical
obstruction and RAP as well as the development of bronchial
collateral circulation would be indicators of a favorable
prognosis of pulmonary endarterectomy (16). The 5-year
survival rate ranges from 74-89% (18).

Interventional treatment or balloon pulmonary
angioplasty, percutaneously, it dilates small pulmonary arteries
which cannot be reached by surgery. It is indicated in patients
with inoperable forms (due to a distal location of the lesions or
in patients with residual pulmonary hypertension after surgery.
Japanese teams (19,20) studied the effectiveness of this
therapeutic option, described in 2001 (21). The results were
surprising in showing a hemodynamic (decrease in pulmonary
arteries resistance) and functional (TM6 and NYHA) benefit
with a mortality of less than 4%.

Medical treatment is used either alone or most often in
combination with pulmonary angioplasty, as well as in patients
with residual pulmonary hypertension after surgery. Several
drugs have had marketing authorization, with a different
mechanism of action but whose effect is synergistic: riociguat,
bosentan, ambrisentan, tadalafil, sildenafil, subcutaneous
treprostinil, intravenous epoprostenol.Two  randomized
controlled studies evaluated the hemodynamic and functional
benefits in these patients after 16 weeks of treatment with
bosentan (BENEFIT study) and riociguat (CHEST-1 study).
The BENEFIT study (22) was unable to demonstrate any
benefit on functional status despite an improvement in
pulmonary hemodynamics. The CHEST-1 study (24), for its
part, showed a hemodynamic and functional benefit (TM6 and
NYHA class). Riociguat, a pulmonary vasodilator directly
activating soluble guanylate cyclase (GCs) by a means different
from that of NO and by increasing the sensitivity of GCs to NO,
is the first drug to have shown positive hemodynamic and
functional results in CPE-PH (24). Lung transplantation is
considered in the event of failure of different therapies.The 5-
year survival rate for lung and cardiopulmonary transplants
performed in the setting of pulmonary hypertension is
approximately greater than 50% (23).Anticoagulant treatment
is continued when there is residual PH or when the patient is
inoperable. The progression of the disease remains better
compared to idiopathic PAH.
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Figure 2: Algorithm for supporting CPE-PH (1)
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Figure 3: Algorithm for supporting HTP-PEC (1)

Figure 4: Pulmonary endarterectomy
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Chronic postembolic PH is potentially curable.The immediate
and persistent benefit can dramatically change the patient's
quality of life. This surgical treatment requires in-depth
knowledge and skills and involves a multidisciplinary team.
The experience of the center is decisive for the success of this
surgery. Progress must still be made in screening, in diagnostic
techniques (notably in non-invasive imaging and the detection
of distal arteriopathy), as well as in the determination of
operative risk. These improvements will increase the survival
rate of patients undergoing pulmonary endarterectomy.
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