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Chronic thromboembolic pulmonary hypertension (CTEPH)
is a specific form of pulmonary hypertension characterized
by fibrothrombotic obstruction of the pulmonary arteries.
Although rare, it is the most frequent form of precapillary
pulmonary hypertension after exclusion of lung disease.

When untreated, CTEPH has a poor prognosis, with a
three-year mortality that can exceed 50%." Because of this
unfavorable prognosis early diagnosis is essential. CTEPH
should be actively sought in all patients after acute pul-
monary embolism (PE) who remain symptomatic after three
months of effective anticoagulation. However, a significant
number of patients are diagnosed without a known prior
acute PE, so this diagnosis also needs to be considered when
investigating patients who present with pulmonary hyper-
tension.

There is a potentially curative surgical treatment that
should be considered for all patients. Pulmonary endarterec-
tomy (PEA) is the treatment of choice, by removing
obstructive thromboembolic material from the pulmonary
arteries in order to reduce pulmonary vascular resistance,
improving survival and quality of life. In the latest retrospec-
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tive case series, in-hospital mortality ranged from 2.2% to
7.0% depending on the center’s experience, and long-term
survival was excellent, with three-year survival of 90%.2 Per-
sistent pulmonary hypertension after PEA is common and
reported in about one third of patients.® Recurrent pul-
monary hypertension is less common and is often caused
by a further thromboembolic episode after a successful PEA
clearance.

Although PEA is an excellent option, the European CTEPH
registry indicated that up to 40% of patients diagnosed with
CTEPH were considered inoperable,? even when assessed in
expert centers.

For inoperable, residual or recurrent disease, pulmonary
vasodilator therapy should be considered, particularly with
riociguat (a soluble guanylate cyclase stimulator), which
is the only pulmonary vasodilator approved in this setting,
although other pulmonary vasodilators are commonly used
off-label.?

Additionally, balloon pulmonary angioplasty (BPA) has
attracted increasing interest in recent years and has evolved
into an important component of the CTEPH treatment algo-
rithm. BPA was first described by Feinstein in 2001, but
because of high rates of serious complications, it was nec-
essary to refine the technique, which then made headway
worldwide. Since 2013, BPA has been performed in certain
European centers. This percutaneous technique was first
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introduced in Portugal, as a sustained program, in 2017 by
Cale et al.,* and their results have recently been published,
demonstrating efficacy and safety.’

The paper by Samouco et al. published in this issue
of the Journal® assesses the results of a national pul-
monary hypertension referral center in the last 10 years,
in which overall reported survival at one, two and three
years was 93.3%, 82.4% and 75.9%, respectively. Since this
is a retrospective study, it has several limitations, which
are clearly acknowledged by the authors. However, it is
important since it demonstrates that although PEA was not
available in Portugal for many years, it was possible to
work together with other European referral centers, and
thereby avoid depriving patients of the best possible treat-
ment. This was also clearly demonstrated in a recently
published paper by another Portuguese pulmonary hyper-
tension referral center.” Since 2019, there has also been a
recognized national reference center for PEA, whose initial
surgical experience was published in 2020.2 Although they
reported high periprocedural mortality, this could be par-
tially explained by the difficult cases initially referred and
by the learning curve inevitable in such a complex surgi-
cal procedure.’ It will be important to document reduction
of in-hospital mortality in the future, as well as to assess
hemodynamic results in medium- and long-term follow-up.

This paper reveals a more favorable outcome in CTPEH
patients who underwent PEA surgery, which is in agreement
with reported European and US multicenter experiences.?°
A high rate of operable patients (72%) was reported; how-
ever, 44% of patients did not undergo multidisciplinary
assessment. Referral to foreign centers with time-consuming
contacts and a high administrative burden can probably
explain this undesirably high figure. Of the 30 non-operated
patients, only two underwent BPA. It is not clear whether
BPA was offered to or considered for every inoperable
patient. Since BPA is available at a national level, referral
for BPA should nowadays be offered and significantly fewer
patients should be treated with medical therapy alone.

To conclude, we currently have at our disposal all the
therapeutic strategies at a national level for the treatment
of CTEPH: PEA surgery, BPA and medical therapy. These
strategies are not mutually exclusive: an optimal treatment
strategy might be a combination of two or even all three
approaches. It is important to ensure continuous training of

experienced multidisciplinary teams, as well as to recognize
the advantages and limitations of each technique, so that
the best possible treatment can be offered to the individual
CTEPH patient.
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