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Patient: Female, 45
Final Diagnosis: Chronic thromboembolic pulmonary hypertension (CTEPH)
Symptoms: Dyspnea ¢ fatigue ¢ palpitations
Medication: -
Clinical Procedure: Right heart catheterization ¢ pulmonary endarterectomy
Specialty: Pulmonology

Objective: Mistake in diagnosis

Background: Chronic thromboembolic pulmonary hypertension most often results from obstruction of the pulmonary vascu-
lar bed by nonresolving thromboemboli. Misdiagnosis of the disease is common because patients often present
with subtle or nonspecific symptoms. Furthermore, some features in chest imaging may mimic parenchymal
lung disease. The most clinically important mimic in high-resolution chest tomography is air trapping, which
can be seen in a variety of small airway diseases.

Case Report: We present the case of a 45-year-old woman with a long history of dyspnea and exercise intolerance, misdiag-
nosed with allergic alveolitis. The diagnosis of CTEPH was finally established with computed tomography (CT)
angiography and hemodynamics.

Conclusions: Chronic thromboembolism is under-diagnosed and also frequently misdiagnosed in clinical practice. The pres-
ent report aims to increase the awareness of clinicians towards an accurate diagnosis of the disease, which is
necessary for the early referral of CTEPH patients for operability.
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Background

Chronic thromboembolic pulmonary hypertension (CTEPH) re-
sults from obstruction of pulmonary vessels with organized
blood clots [1]. The disease develops after acute or recurrent
pulmonary emboli and has been associated with the presence
of coagulation abnormalities and chronic inflammatory disor-
ders. However, a majority of CTEPH cases may originate from
asymptomatic venous thromboembolism. In this case, the signs
and symptoms of the disease are relatively subtle and can be
easily missed. We present the case of a 45-year-old woman
with a long history of dyspnea and exercise intolerance that
was finally diagnosed with CTEPH. The present report aims to
increase the awareness of clinicians towards an accurate di-
agnosis of the disease.

Case Report

A 45-year-old woman presented to the Pulmonary Department
with dyspnea on exertion, fatigue, and palpitations during the
past 24 months. Her medical history included hypothyroidism
(under hormone replacement with levothyroxine sodium) and
type Il diabetes treated with a combination of glimepiride, met-
formin, and sitagliptin. She was an ex-smoker with a history of
smoking 5-8 cigarettes/day for 10 years. Chest X-ray demon-
strated diffuse lung infiltrates and high-resolution computed
tomography showed extensive ground-glass opacities prom-
inent in the upper lobes (Figure 1A, 1B). Extrinsic allergic al-
veolitis, sarcoidosis, cryptogenic organizing pneumonia, and
nonspecific interstitial pneumonia were initially considered in
differential diagnosis. Blood gas analysis on room air revealed
mild hypoxemia with a pH of 7.48, partial pressure of oxygen
(PO,) 58 mm Hg, and partial pressure of carbon dioxide (PCO,)
35 mm Hg, with an oxygen saturation of 90%. Pulmonary func-
tion tests revealed a mild restrictive ventilatory defect with an
FEV1 of 2.28 It (80% of predicted), FVC 2.83 It (86% of predicted),
and TLC 3.91 It (76% of predicted), whereas diffusing capacity
of the lung for carbon monoxide (DLco) was markedly reduced
(59% of predicted). Bronchoalveolar lavage showed increased
the number of T-lymphocytes, with a predominance of CD8* sub-
set. The patient was diagnosed with extrinsic allergic alveolitis
and she was started on 32 mg of methylprednisolone per day.

One month later, the patient presented with aggravation of
dyspnea and marked limitation of functional capacity (NYHA
[11). Chest X-ray showed an enlarged heart with persistence of
parenchymal infiltrates. Electrocardiogram showed right axis
deviation. On the 6-minute walk test (6-MWT), the patient
only managed to walk 190 m and presented with severe arte-
rial oxygen desaturation of 77%. A transthoracic echocardio-
gram was then performed and revealed marked right atrial and
ventricular enlargement, with normal left ventricular systolic
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Figure 1. (A, B) High-resolution computed tomography
demonstrating mosaic perfusion. Areas of pulmonary
hyperperfusion are of high attenuation and are
associated with large vessels, whereas areas of
hypoperfusion are of low attenuation and contain
small vessels.

and diastolic function. Doppler systolic pulmonary artery pres-
sure was estimated at 67 mmHg. Computed tomography pul-
monary angiography showed dilatation of the main pulmo-
nary artery and filling defects corresponding to thrombus in
the right main pulmonary artery down to the sub-segmental
branches (Figure 2). The diagnosis of venous thromboembo-
lism was established. Treatment with anticoagulants was ini-
tiated and adjusted to a target INR 2-3. Screening for throm-
bophilic disorders was negative. After 3 months of treatment,




Figure 2. Computed tomography pulmonary angiography
showing dilatation of the main pulmonary artery and
thrombus in the right main pulmonary artery.

Figure 3. Material removed from the pulmonary vasculature by
pulmonary endarterectomy.

the patient did not show any improvement in symptoms and
imaging. A new pulmonary angiography showed no signs of
thrombi resolution. Right heart catheterization confirmed se-
vere pre-capillary pulmonary hypertension, with high mean pul-
monary arterial pressure at 43 mm Hg, while pulmonary cap-
illary wedge pressure was within normal range (11 mm Hg),
cardiac output was 4 liters/min, and pulmonary vascular re-
sistance was elevated at 640 dyn/s/cm°. On the basis of clin-
ical history, chest imaging, and hemodynamics, the patient
was diagnosed with CTEPH. Ventilation-perfusion scan con-
firmed the diagnosis, demonstrating bilateral segmental per-
fusion defects with normal ventilation.

The patient was referred to a specialized surgical center for op-
erability assessment. She finally underwent a successful pul-
monary thromboendarterectomy with uncomplicated recovery
(Figure 3). Postoperative echocardiogram showed normal di-
mensions and contractility of the right ventricle. At the 3-month
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follow-up visit she was asymptomatic (NYHA ) and in the 6MWT
she walked 630 m with no signs of oxygen desaturation.

Discussion

The basic workup of patients with dyspnea of unknown or-
igin should include a chest X-ray and an electrocardiogram.
These should be complemented by pulmonary function tests,
exercise testing, and arterial blood gases. Echocardiography
may be very useful in detecting the cause of cardiogenic dys-
pnea. It is virtually diagnostic in congestive heart failure and
pericarditis and can be also used as the initial diagnostic tool
when pulmonary hypertension is suspected.

CTEPH most often results from obstruction of the pulmonary
vascular bed by nonresolving thromboemboli. The disease typi-
cally develops as a long-term complication of symptomatic pul-
monary embolism, with an incidence of 1-5% within 2 years
after the event [1,2]. Diagnostic delays are common because
over one-third of patients do not report a history of pulmo-
nary embolism. Moreover, since many of the symptoms (e.g.,
fatigue and dyspnea on exertion) are nonspecific, diagnosis
is often missed. As a result, the disease is notoriously under-
diagnosed and the true prevalence is still unclear. It is impor-
tant to consider the diagnosis of CTEPH in all patients with
unexplained pulmonary hypertension.

CTEPH patients are frequently characterized by numerous se-
vere comorbidities [3]. A number of inherited and acquired co-
agulation abnormalities have been recognized as risk factors for
the development of the disease. Certain chronic medical con-
ditions (e.g., splenectomy, infected cardiac shunts, inflamma-
tory bowel disease, malignancy, and a genetic predisposition)
have emerged as novel risk factors for the disease. Thyroid
disease has been recognized as a risk factor for both CTEPH
and idiopathic pulmonary arterial hypertension. Interestingly,
treatment with levothyroxine increases von Willebrand factor
levels and shortens in vitro platelet plug formation, possibly
increasing thrombogenicity [4].

Chest imaging has become very valuable for diagnosing CTEPH
and in monitoring the subsequent treatment [5]. Ventilation-
perfusion scan is a useful diagnostic tool when screening for
CTEPH. A normal perfusion scintigram practically rules out
CTEPH. High-resolution CT scan of the lungs may present with
a mosaic attenuation pattern. Mosaic pattern is characterized
by patchy areas of decreased attenuation intermingled with
areas of increased attenuation [6]. A classic example of this
pattern is obliterative bronchiolitis. Subacute hypersensitivity
pneumonitis may also exhibit a mosaic attenuation pattern,
combining both an interstitial and an obliterative small air-
way disease element. In the case of CTEPH, the characteristic
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mosaic attenuation of the parenchyma is due to patchy vas-
cular hypoxemia; the darker areas correspond to the hypoper-
fused lung sections and contain vessels of significantly reduced
caliber, while areas of pulmonary hyperperfusion are of high
attenuation and are associated with large vessels. CT images
obtained on expiration may help discriminate between these
2 conditions and in the case of small airways disease the dif-
fering attenuation is enhanced in expiratory scans.

If left untreated, the prognosis of CTEPH is poor and depends
on the hemodynamic status at the time of diagnosis [1].
Pulmonary endarterectomy — the treatment of choice - is po-
tentially curative and is associated with a reasonably low risk
when performed in high-volume expert centers. Thus, early di-
agnosis and referral for operability assessment is crucial be-
cause CTEPH is one of the most treatable forms of pulmonary
hypertension. Lifelong anticoagulation is also recommended
for CTEPH patients to prevent the recurrent thromboembolic
events. Advanced medical therapy with pulmonary vasodila-
tors should be reserved for patients with inoperable disease
and those with persistent or recurrent pulmonary hyperten-
sion after pulmonary endarterectomy.
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Conclusions

The diagnosis of CTEPH may be difficult because symptoms
are nonspecific and there is often no medical history of pre-
vious venous thromboembolism. Moreover, some of the signs
on chest imaging may be subtle and mimic parenchymal lung
disease. As a result, the disease is frequently under-recog-
nized in clinical practice. Besides imaging, clinicians should
keep in mind that certain clinical features may help discrimi-
nate between parenchymal and pulmonary vascular disease.
Hypoxemia at rest, severe oxygen desaturation during exercise,
and disproportionate decrease of diffusion capacity identify a
higher probability of pulmonary vascular disease.
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