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Coronary-Pulmonary Artery Fistula as Cause of
Acute Coronary Syndrome

Coronary artery fistula (CAF) is a rare congenital or
acquired condition that involves an abnormal com-
munication between a coronary artery and either a
cardiac chamber or a great vessel around the heart.
(1) Coronary-pulmonary artery fistulas account for
15-30% of CAF cases. In general, larger CAF's present
clinical relevance, focusing mainly on the mechanism
of coronary steal phenomenon, and causing angina
and dyspnea associated to coronary steal and, rarely,
to myocardial dysfunction. (3)

We report the case of a 55-year-old woman with
a history of arterial hypertension, poor adherence to
treatment, and no history of surgeries, cardiac events
or trauma. She was admitted to the emergency room
with a 24-hour history of moderate, pulsatile, holo-
cranial headache, and moderate to severe oppressive
retrosternal pain radiating to the shoulder and left
arm, with dyspnea and generalized pallor. Physical
examination revealed blood pressure 200/70 mmHg,
breathing rate 20 cpm, and arterial oxygen satura-
tion 94%. ECG showed sinus rhythm, 58 bpm, nega-
tive T waves in anteroseptal and high lateral wall,
and absence of Q waves (Figure 1A). Laboratory data:
Troponin T 82 ng/mL, CK-MB 9.34 ng/mL. Transtho-
racic Doppler echocardiography revealed left ventric-
ular ejection fraction (LVEF) 60%, apical hypokinesis,
grade I diastolic dysfunction, absence of pericardial
effusion or intracavitary thrombi, and no pulmonary
hypertension (PH).

The patient was referred to the Interventional
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Fig. 1. A. ECG on admission. Negative T waves in leads DI,
aVL, V2- V6 (high lateral and anteroseptal wall). B. ECG at dis-
charge. Improved left ventricular repolarization in leads DI,
aVL and V1-V6.
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Cardiology Department with a diagnosis of non-ST
segment elevation acute myocardial infarction (AMI).
Coronary angiography (CAG) targeted no lesions in
epicardial coronary arteries and a coronary fistula
originating from the distal segment of the right coro-
nary artery (RCA) and draining into the right pulmo-
nary circulation, a medium-sized vessel with a caliber
of 2.5 mm in the proximal portion (Figure 2 A and B).
Left ventriculography showed apical and inferoapical
hypokinesis and slightly decreased contractile reserve.

Percutaneous embolization beyond the first curve
of the fistula using 3 coils (4.0 mm x 7 cm, 5.0 mm x
10 cm and 3 mm x 9 cm) was successfully performed
without complications, confirmed by the final angi-
ography (Figure 2 C). The patient was discharged as-
ymptomatic and with ECG improvement on the third
day of hospitalization (Figure 1 B). ECG showed pre-
served systolic function, normal pulmonary pressure,
and no wall contractility abnormalities.

The first reported case of a coronary artery fistula
was in 1865 by Krause; it is mostly a congenital vascu-
lar malformation of relatively low incidence —0.3% of
congenital heart disease—, but it is the most common
hemodynamically significant congenital defect of the
coronary arteries, comprising the 13-14% of the an-
giographically recognized coronary artery anomalies.
(3, 4) Most CAFs originate from the RCA or anterior
descending artery, and drain into low-pressure struc-
tures including right-sided chambers, pulmonary ar-
tery, superior vena cava, and coronary sinus. (4, 5)

CAFs are usually small, asymptomatic, and are
diagnosed incidentally on imaging tests. CAF's often
close spontaneously; however, larger or multiple CAFs
—depending on the degree of severity of the shunt or
coronary sequestration— are associated with symp-
toms such as fatigue, dyspnea, palpitations and/or
angina. (2, 6) Possible complications include volume
overload, myocardial hypertrophy and congestive
heart failure, or myocardial ischemia/infarction in the
absence of coronary atherosclerosis, arrhythmias, PH,
endocarditis or rupture. (1, 2)

Fig. 2. A & B. Angiography of the right coronary artery (RCA).
Dominant artery without lesions; medium-sized fistula of dis-
tal origin and tortuous trajectory (white arrow) draining into
the pulmonary circulation (white circle). C. Final angiography
of the RCA. Closure of the coronary-pulmonary artery fistula,
coils (white arrow), and patent RCA in all branches with no
evidence of dissection, thrombus or embolization.
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In our case, we concluded that angina was due to
increased myocardial oxygen requirement secondary to
high blood pressure. Mechanically, we considered that
anteroapical myocardial ischemia was caused by a steal
effect to the anterior descending artery circulation
through the septal branches, since the fistula originat-
ed from the distal segment of the RCA. Our classifica-
tion was type-2 AMI due to elevated cardiac enzymes.

Medium-sized CAFs should be closed in symptom-
atic patients, while larger CAF's should be closed re-
gardless of symptoms. (5, 6) Therapeutic strategies
depend on the anatomy of the fistula, its clinical pre-
sentation and the team's experience, and a surgical or
percutaneous technique can be chosen, considering
the risk and feasibility of the procedure. (2, 5) Despite
the recommendation of surgical ligation over coil em-
bolization, (2) following an individualized approach
was beneficial.

In conclusion, CAF is the most common congeni-
tal anomaly of hemodynamically significant coronary
arteries. We recommend treating all medium-sized
CAFs. Over the years, this entity may lead to further
growth of the artery, resulting in further concomitant
cardiac disorders and therapeutic complexity.
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Inflammatory Spondyloarthropathy Presenting as a
Sole Manifestation of Left Atrial Myxoma

Cardiac tumors are rare, with an incidence of 0.002%.
They may originate from the pericardium or myocar-
dium, and are primary or secondary, the latter being
20 times more common. (1)

Primary cardiac neoplasms are infrequent, rep-
resenting 0.25%. Most of them (75%) are benign and
include myxomas, rhabdomyomas, fibromas, and lipo-
mas. (2)

Cardiac myxomas represent the most common be-
nign cardiac tumor. They are found in the left atrium
(75%), right atrium (20%), or ventricles (5%). Clini-
cally, myxomas may occur in asymptomatic individu-
als and are detected incidentally, or may cause symp-
toms usually related to its mobility, size, and location
within the heart. In general, the symptomatic triad
includes systemic (fever, weight loss, fatigue) or car-
diac symptoms (arrhythmias, mitral or tricuspid re-
gurgitation due to interference with valve coaptation,
pericarditis, dyspnea, syncope), and pulmonary and/
or systemic embolic phenomena. (2) While these are
the most common manifestations, unusual forms of
presentation have also been described.

Doppler echocardiography is the method of choice
to diagnose and determine its characteristics and he-
modynamic impact.

The clinical case of a left atrial myxoma with an
unusual presentation is described below.

We report the case of a dyslipidemic, ex-smoker
61-year-old woman with no cardiovascular history,
consulting for a several-month history of sacroiliac
arthralgia; laboratory tests revealed elevated eryth-
rocyte sedimentation rate (84 mm/h) and C-reactive
protein (6.2 mg/L), and no other abnormalities.

After evaluation by the Rheumatology Depart-
ment, diagnosis was inflammatory spondyloarthropa-
thy with persistently elevated inflammatory markers
not meeting the criteria for

rheumatic disease; the positron emission tomog-
raphy (PET) scan revealed a single tumor in the left
atrium (Figure 1).

Doppler echocardiography showed a rounded, het-
erogeneous, sessile left atrial mass attached to the in-
teratrial septum, with wide anarchic movement, and
in non-invasive contact with the right upper pulmo-
nary vein. This mass did not interfere with the open-
ing and closing of the mitral valve (Figure 2).

CT scan revealed a 30 x 22 mm heterogeneous left
atrial mass attached to the interatrial septum, with
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Fig. 1. PET showing hypodense left atrial mass with moderate
metabolic activity.

Fig. 2. Doppler echocardiography views showing a rounded,
heterogeneous, left atrial mass attached to the interatrial sep-
tum.

regular borders, enhanced after intravenous contrast
injection, and no evidence of invasion of the pulmo-
nary veins. The result was interpreted as a possible
atrial myxoma, and surgical resection was performed
using a transseptal approach; a 5 cm tumor was re-
sected without complications, and a biopsy was sent
to Pathology.

Results revealed proliferation of perivascular spin-
dle cells without atypia, in streaks and in a lax stroma,
with signs of old and recent hemorrhage, scant fibrous
tissue and myocytes, consistent with myxoma.

After surgical resection, follow-up showed im-
provement of joint symptoms until their disappear-
ance and normalization of inflammatory markers.

Myxomas are the most common benign cardiac tu-
mors, usually found in older women, (2) as was the
case described here.

They are most commonly found in the left atrium
(75%), as a sessile or pedunculated intracavitary mass,
attached by a stalk to the interatrial septum.

Clinical manifestations are related to their cardiac
location, size, and mobility. The most common symp-
tomatic triad includes intracardiac obstruction, embo-
lism, and systemic symptoms.

According to a French series of 112 cases, heart
failure secondary to mitral valve obstruction was
present in 67% of the patients, followed by cerebral
emboli in 29%, and 34% with general symptoms such
as fever, weight loss or symptoms resembling connec-
tive tissue disease. (3)

Intracardiac obstruction often occurs in peduncu-
lated left atrial myxoma protruding to the left ven-
tricle and causing mitral valve coaptation deficit and
subsequent regurgitation. While uncommon, myxo-
mas found in the right atrium may protrude into the
tricuspid valve and cause regurgitation. In both cases,
they can occur with heart failure or syncope. (3)

Emboli are more common in papillary myxomas,
as they are less solid and become more fragile with
anarchic movement. The site of the emboli depends
on the location of the tumor. Left atrial myxomas
have the potential for embolism to the central ner-
vous system, resulting in stroke or amaurosis. The
involvement of coronary, renal or lower limb arteries
is uncommon. (4)

Constitutional symptoms may appear as connec-
tive tissue disorders, with poor general condition,
weight loss, anorexia, and fever. These symptoms are
more common in women than in men, and in right
atrial myxomas. (4)

It is believed that extracardiac manifestations are
often caused by embolic phenomena and inflamma-
tion due to the intrinsic secretion of cytokines. (5)
Polymyalgia rheumatica —the manifestation that
motivated our patient's consultation— is uncommon.
Polymyalgia rheumatica is characterized by pain in
the proximal muscles and increased serum levels of
inflammatory markers. It is also one of the most com-
mon diseases in young adults and affects women more
frequently than men (ratio 3:1). (6)

Doppler echocardiography is essential for the di-
agnosis of myxomas, and to define location, size, and
complications. Both cardiac magnetic resonance imag-
ing and cardiac multislice computed tomography pro-
vide additional information for decision making.

Myxoma needs surgical excision to reduce the risk
of embolization. While the rate of recurrence is low, fol-
low-up Doppler echocardiography is recommended. (4)

In the case reported, our patient debuted with
rheumatologic manifestations with persistently el-
evated inflammatory markers; left atrial myxoma was
incidentally found after several diagnostic tests.

Undoubtedly, myxoma remains a challenging enti-
ty to diagnose. The fact that they are typically asymp-
tomatic or present with nonspecific symptoms makes
it a non-suspected entity, mostly diagnosed incidental-
ly. It is vital to be aware of the possible cardiovascular
and systemic manifestations to suspect, diagnose and
treat myxomas in a timely manner.
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Endovascular Treatment of Pulmonary Vein Stenosis
After Atrial Fibrillation Catheter Ablation

Radiofrequency catheter ablation with pulmonary
vein isolation for treatment of atrial fibrillation (AF)
is a minimally invasive procedure with low rate of
complications. One complication is pulmonary vein
stenosis, with an incidence between 0.3 and 3.4%,
but associated with high morbidity. (1-3) Symptoms
of pulmonary vein stenosis include dyspnea, cough,
hemoptysis, and chest pain. (4) We report a case of he-
moptysis secondary to pulmonary vein stenosis after
radiofrequency catheter ablation, treated with angio-
plasty and stent implantation.

A 42-year-old male patient with a history of radio-
frequency catheter ablation of the pulmonary veins,
performed in another center, and community-acquired
pneumonia which was hard to treat despite the use of
different antibiotic regimes, presented to the emer-
gency department of our institution 5 months after
the procedure with intermittent hemoptysis and pain
in the left hemithorax.

On admission, the patient was hemodynamically
stable, without fever and with no signs of heart fail-
ure. The laboratory tests showed: hematocrit 37%;
white blood cell count 5490/mm3, 229 300 platelets/
mm3, erythrocyte sedimentation rate 25 mm/h, and
high-sensitivity C-reactive protein level 10.6 mg/L. As
acute pulmonary embolism (PE) was suspected, the
patient underwent chest computed angiotomogra-
phy , which was negative for PE but showed areas of
ground-glass opacification, with a tendency to consoli-
dation, that were diffusely distributed in the left lung
upper lobe.

The patient was clinically stable and was dis-
charged with empiric treatment for suspected atypi-
cal pneumonia and was followed up in an outpatient
basis. Because of the recent history of AF ablation and
the pattern evidenced in the chest computed tomog-
raphy, we decided to perform cardiac computed angi-
otomography to evaluate the pulmonary veins which
had not been correctly visualized in the angiography
requested to rule out PE. The scan showed stenosis
of the left superior pulmonary vein (LSPV), with a
diameter of 8.4 mm X 17 mm in length, pronounced
narrowing in flute beak appearance, and critical lumi-
nal reduction with a trajectory of about 16 mm until
reaching the patent intraparenchymal portion (Figure
1A). The other pulmonary veins were patent with no
signs of stenosis.

In the presence of a patient with hemoptysis and
symptoms of persistent pneumonia and stenosis of
the LSPV, we decided to perform angioplasty of the
pulmonary vein with stent implantation. A trans-
esophageal echocardiogram (TEE) was performed
before the procedure, which demonstrated increased
velocities (peak velocity 2.4 m/s, peak gradient 23 mm
Hg) in the vein, confirming the diagnosis (Figure 1B).
Transseptal puncture was carried out through a right
femoral venous access and under TEE guidance. A se-
lective venography confirmed LSPV stenosis (Figure
2A). Then, coronary balloon catheters with increas-
ing diameters were advanced for pre-dilation. A con-
ventional stent with high radial strength (Herculink
7.0 X 18 mm) was implanted, with adequate angio-
graphic results (Figure 2B). Pressures and velocities
decreased in TEE (peak velocity 1.3 m/s, maximum
gradient 7 mm Hg).

The patient was discharged 24 hours later, on
anticoagulation with rivaroxaban 15 mg/d and anti-
platelet therapy with clopidogrel 75 mg/d. At 3-month
follow-up, dyspnea, cough and pain in the left side of
the chest has disappeared.

Pulmonary vein stenosis after radiofrequency cath-
eter ablation is a rare and underdiagnosed complica-
tion because symptoms can be mistaken for other con-
ditions as pneumonia, asthma, and PE, among others.
(4) The proper diagnosis of this condition is of utmost
importance, as delayed diagnosis can lead to total oc-
clusion of the pulmonary vein, resulting in pulmonary
infarction and massive hemoptysis. Magnetic angiores-
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Fig. 1. A. Computed angiotomography showing stenosis of the
left superior pulmonary vein (arrow). B. Left superior pulmo-
nary vein velocity measured by transesophageal echocardiog-
raphy.

Fig. 2. A. Venography demonstrating stenosis of the left supe-
rior pulmonary vein (arrow). B. Venography after stent implan-
tation (arrow) in the left superior pulmonary vein.

onance and computed angiotomography are the most
accurate diagnostic methods for detecting pulmonary
vein stenosis. The severity of stenosis is defined by the
percentage of lumen involved and is classified as mild
(<50%), moderate (50%-70%) and severe (>70%). The
development of symptoms is usually associated with
severe stenosis or total occlusions, which can some-
times be asymptomatic. Transesophageal echocardiog-
raphy is a very useful diagnostic method to guide the
procedure, since it provides information on the struc-
ture of the left atrium, optimizes manipulation of ma-
terials as guide wires and balloon catheters during the
procedure, and adds the evaluation of pulmonary veins
flow and gradients for the diagnosis of stenosis and for
evaluating treatment effectiveness. (5) In this case, we
used the same procedure to provide diagnosis, guide
transseptal puncture (which is ideally inferior and an-
terior for better orientation to the LSPV), measure ve-
locities after the procedure, and rule out complications
as pericardial effusion.

Treatment with angioplasty is intended to relieve
venous pressure and improve perfusion of the affected
lung. Compared to balloon angioplasty, stenting is
associated with a lower rate of restenosis, especially
when large stents (10 mm or more) are used. (5,6)
Stent size is defined before the procedure by comput-
ed angiotomography and during the procedure by an-
giography, since the use of stents larger than the vein
could lead to rupture and cardiac tamponade. Other
treatments include lobectomy in patients with clini-
cally significant pulmonary vein occlusion or stenosis
in whom angioplasty has failed. (5)

We report this case of hemoptysis, dyspnea and
pain secondary to pulmonary vein stenosis that was
successfully treated with angioplasty and stent im-
plantation. The recognition of this condition, its time-
ly diagnosis and adequate treatment is of utmost im-
portance to reduce patient morbidity.
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Transseptal Balloon Atrial Septostomy in Patients
with Advanced Pulmonary Arterial Hypertension
and Systemic Lupus Erythematosus

We report the case of a 20-year-old female patient
with a diagnosis of mixed connective tissue disease
in 2018 but no follow-up for the last 18 months, and
with Hashimoto's thyroiditis and bronchiectasis. The
patient went to the Outpatient Emergency Room for
abdominal pain, nausea and diarrhea. Signs of right
heart failure (edema of the lower limbs, jugular ve-
nous distention without inspiratory collapse, positive
hepatojugular reflux and enlarged liver), increased
intensity of the second heart sound at the expense of
the pulmonic component, and systolic murmur in the
tricuspid focus were detected on admission. Initial di-
agnostic tests included an ECG showing signs of over-
load of the right chambers and complete right bundle
branch block, and a chest X-ray with enlarged second
right pulmonary arch and normal cardiothoracic ra-
tio. Doppler echocardiography revealed enlargement
of the right chambers, severe right ventricular dys-
function, severe tricuspid regurgitation with peak
regurgitation velocity > 4.5 meters per second (m/s),
pulmonary artery systolic pressure (PSP) 105 mmHg,
mean pulmonary artery pressure (mPAP) 55 mm Hg,
and mild pericardial effusion (Figure 1). Right heart
catheterization confirmed the diagnosis of severe pul-
monary arterial hypertension (PAH) with mean right
atrial pressure 11 mmHg, mPAP 63 mmHg, pulmo-
nary wedge pressure 10 mmHg, pulmonary vascu-
lar resistance (PVR) 21 Wood units (WU), transpul-
monary and diastolic gradients of 53 mmHg and 43
mmHg respectively, cardiac output (CO) 3.20 L/min,
cardiac index (CI) 2.6 L/min/m2, systolic volume index
(SVI) 23 ml/beats/m2, mixed venous saturation 65%,
and arterial saturation 97%. Due to marked right ven-
tricular failure, the patient was started on continuous
intravenous infusion of furosemide with no positive
response, inotropic support with high-dose milrinone
that was later switched to levosimendan 0.1 ug/kg/
min, and vasopressor support with intermediate doses
of noradrenaline. The patient progressed unfavorably,
with low cardiac output and severe right ventricular
failure. Given that immediate access to parenteral
prostanoids was not possible, transseptal balloon
septostomy was performed (5 mm fenestration) suc-
cessfully (Figure 2). The patient's clinical condition
improved, with early referral to a tertiary care center
for pre-transplant evaluation and continuous intra-
venous epoprostenol infusion —increasing doses up
to 12 ng/kg/min— after weaning and discontinuation
of inotropic drugs, and administration of ambrisen-
tan 10 mg and tadalafil 10 mg, which were well tol-
erated. Follow-up Doppler echocardiography showed
moderate enlargement of the right chambers, PSP
70 mmHg, and 0.9 mm loss of atrial septal continuity
(Figure 3). Cardiac catheterization showed decreased
mPAP and PVR and improved CO and CI (43 mmHg,

7.3 UW, 4.8 1/min and 3.6 I/min/m2, respectively). Af-
ter evaluation, the Rheumatology Department con-
firmed the diagnosis of systemic lupus erythematosus
by clinical and immunological criteria, and class II lu-
pus nephritis by renal biopsy.

The prevalence of PAH in connective tissue disease
(CTD) is high, mainly in scleroderma and also in sys-
temic lupus erythematosus, with a value ranging from
0.5 to 17.5%, depending on the diagnostic method
used. (1) This entity continues to present high mor-
bidity and mortality despite the evidence observed
with specific drug therapies, which is high compared
to idiopathic PAH (1-year survival in CTE-PAH 86%
vs 93% in idiopathic PAH). (2) Patients not respond-
ing to maximal combination therapy, including paren-
teral prostanoids, should be referred for double lung
transplant. (3) However, many patients with PAH
are not candidates for transplantation, or the wait-

Fig. 1. Doppler echocardiography. Apical 4-chamber view
showing marked enlargement of the right chambers, displace-
ment of the ventricular septum, reduction in left ventricular
diameter, and severe tricuspid regurgitation.

Fig. 2. Transseptal balloon septostomy. Balloon dilatation is
performed reaching a maximum diameter of 5 mm under fluo-
roscopic guidance. A: Balloon inflation on guide wire centered
in the atrial septum. B: Total balloon inflation.




156

ARGENTINE JOURNAL OF CARDIOLOGY /VOL 91 N° 2 / APRIL 2023

Fig. 3. Long axis parasternal view showing progressive improve-
ment of the right ventricular diameter, reduction of compres-
sion to the left ventricle and ventricular septal hypertrophy.

ing list time is too long and patients die before being
transplanted. For this reason, transseptal septostomy
should be considered in patients who are on the wait-
ing list for double lung transplant, in those who do
not respond to the maximum therapeutic regimen or
when it is unavailable or not tolerated. (4) It should
be noted that this procedure is contraindicated in pa-
tients with arterial oxygen saturation < 90%, right
atrial pressure > 20 mmHg and hemoglobin value <
12 mg/dL, and should be performed in referral centers.
Several studies have reported improvement in symp-
toms and hemodynamics after septostomy, allowing
decompression of the right heart with increased left
ventricular pre-load and systemic oxygen saturation
without complications associated with the procedure
in highly experienced centers. (5)

Recently, a meta-analysis of 6 studies with 204 pa-
tients observed a reduction in right atrial pressure (p
< 0.001), an increase in cardiac index (p < 0.001) and
left atrial pressure (p < 0.001), but with significant
reduction in oxygen saturation and 48-hour, and 30-
day mortality rates of 4.8% and 14.6%, respectively.
(6)

These data suggest that atrial septostomy is an
invasive and relatively safe procedure in experienced
centers and should only be indicated in patients with
advanced severe PAH as a bridge to transplantation or
when there is no response to the triple regimen with
parenteral prostanoids, or when drug therapy is un-
available.
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Portopulmonary Syndrome Following Liver
Transplantation: A Rare Etiology of Dyspnea that
Should Not Be Ignored

We report the case of a 54-year-old male patient with
a history of liver transplantation in 2019 due to al-
coholic cirrhosis. A right heart catheterization was
performed as part of the pretransplant evaluation,
due to moderate pulmonary hypertension (PH) on
echocardiography, confirming that PH was associated
with high pulmonary blood flow and low pulmonary
resistances.

Three months after transplantation, the patient
came to our emergency room for progressive dyspnea
and signs of pulmonary and peripheral congestion,
but stable with nasal cannula oxygen therapy. ECG
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showed new-onset right bundle branch block. Labo-
ratory tests revealed elevated D-dimer (2980 ug/mL)
and NT-proBNP (10 500 ng/L) levels. A computed
angiotomography of the pulmonary arteries was per-
formed to rule out the initial suspicion of pulmonary
thromboembolism (Figure 1), targeting no thrombi,
but revealing marked pulmonary artery dilation, sug-
gestive of significant PH. Given the poor response to
diuretics, the patient was evaluated by the Cardiology
Department at our center. Transthoracic echocardiog-
raphy (TTE) (Figure 2) showed marked right ven-
tricular (RV) enlargement and dysfunction, with an
estimated pulmonary artery systolic pressure (PASP)
of 120 mmHg, suggestive of severe PH.

Due to rapid clinical worsening —mainly breath-
lessness— with increased tachypnea and signs of heart
failure, the patient was referred to the Coronary Care
Unit to start intravenous therapy with higher doses of
dobutamine and furosemide (1 g in continuous infu-
sion). Evacuative paracentesis for symptomatic man-
agement of ascites was performed, and Doppler ultra-
sound confirmed proper functioning of the liver graft.
Differential diagnosis was broad, considering that the
patient had a history of cirrhosis, dyspnea, and acute
heart failure.

Portopulmonary hypertension (PoPH) syndrome
is included within group 1 PH, (1) and accounts for
10% of the total cases of this entity. PoPH is defined
as pulmonary arterial hypertension (PAH) associated
with portal hypertension. (2) It occurs in 1-2% of these
patients; (1) in fact, in the REVEAL Registry —a mul-
ticenter, observational study on 3000 PAH patients—,
the prevalence of PoPH was 5%, more common in
women and in autoimmune cirrhosis. (3) Severity is
determined by mean pulmonary pressure (mPAP) val-
ue; therefore, it is defined as mild PoPH in patients
with mPAP < 35 mmHg, and as severe PoPH in cases
of mPAP > 45 mmHg. The pathophysiology of PoPH is
not known; however, the theory with the most signifi-
cant impact states that it is due to an imbalance of va-
soconstrictor mediators and vasodilators. While most

Fig. 1. Computed angiotomography of the pulmonary arter-
ies. Axial planes at the level of ventricular cardiac chambers
(A) and at the level of the great vessels outflow tracts and
bifurcation of the pulmonary artery (B). No intravascular fill-
ing defects in the pulmonary artery or images suggestive of
thrombus (B) are observed. RV enlargement is of note, with a
right / left ventricle ratio >1 (A). RV: right ventricle.

Fig. 2. Transthoracic echocardiography on admission. Apical
4-chamber planes (A) modified parasternal long axis over RV
(B), parasternal short axis at the level of great vessels (C) and
continuous Doppler over tricuspid regurgitation flow (D). Fig-
ure (A) shows severe RV enlargement and dysfunction, with
severe functional tricuspid regurgitation (B). Enlargement of
the pulmonary artery. The RV-RA gradient of tricuspid regur-
gitation by Doppler is 120 mmHg (D), suggestive of severe PH.
PH: pulmonary hypertension. RA: right atrium. RV: right ven-
tricle

patients are asymptomatic, dyspnea on exertion is the
most common symptom, as was the case in our patient.

Current European guidelines (1) recommend
starting the diagnostic evaluation with TTE, so that,
in patients with indirect data of PH (peak tricuspid
regurgitation velocity > 2.8 m/s, RV enlargement,
pulmonary artery or inferior vena cava enlargement)
or with other risk factors, right heart catheterization
would be indicated, as was the case in our patient.
The study revealed severe precapillary PAH: mPAP 57
mmHg, wedge pressure 11 mmHg, elevated transpul-
monary gradient 46 mmHg, and pulmonary vascular
resistance (PVR) 14.5 Wood units (WU).

Current hemodynamic diagnostic criteria for PAH
include: mPAP > 20 mmHg at rest, wedge pressure <
15 mmHg, and PVR > 2 WU. (1)

The ultimate criterion for diagnostic certainty of
PoPH would be to confirm portal hypertension by
clinical signs; in case of doubt, venous catheterization
to measure the hepatic venous pressure gradient is
suggested. (4)

As this criterion was unmet in our patient, diag-
nosis was "probable portopulmonary syndrome", al-
though isolated cases of de novo diagnosis of PoPH
within the first 6 months following transplantation
have been described in the literature.

It is an entity with poor prognosis: in the absence
of therapy, PoPH has been associated with a 5-year
survival rate of 14%; (2) however, a 51% improvement
in 5-year survival rate under medical treatment and
81% with liver transplantation have been reported. (5)

While positive outcomes with the medical treat-
ment of PAH have been reported, most studies are
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not aimed at PoPH patients (except for the PORTICO
trial, which showed positive hemodynamic outcomes
with macitentan, or the PATENT-1 trial, (6) which
included a small PoPH population under riociguat
treatment, with positive functional outcomes); in any
case, this therapy has shown positive hemodynamic
and functional effects, but no effect on survival rates.

Current guidelines recommend triple combination
therapy of endothelin receptor antagonist, phosphodi-
esterase-5 inhibitor and prostacyclin receptor agonist
(Class ITa recommendation) in high-risk patients, as
was the case reported here. (1) Our patient was start-
ed on epoprostenol, sildenafil and macitentan, show-
ing a slow but progressive improvement, followed by
withdrawal of inotropes.

Typically, liver transplantation is contraindicated
in these patients due to high perioperative morbidity
and mortality, and would only be recommended in pa-
tients with liver disease per se requiring transplanta-
tion; it was not discussed in the case of our patient
since his graft function was normal. Guidelines rec-
ommend initiation of PAH therapies in patients with
mPAP > 35 mmHg candidates for transplantation; (3)
however, it is contraindicated in severe PoPH not im-
proving with medical treatment, since perioperative
mortality in patients with mPAP > 45 mmHg is close
to 100%.

One month after admission, the patient was dis-
charged on triple therapy and home hospitalization.
Follow-up TTE at 6 months showed normal RV func-
tion; PAH medication was progressively withdrawn.

Differential diagnosis should consider PH associ-
ated to high pulmonary blood flow (with normal PVR
and no need to initiate a specific therapy) and hepa-
topulmonary syndrome (typically presenting without
PH, characterized by arteriovenous shunts in the pul-
monary circulation, and causing hypoxemia, orthode-
oxia and platypnea; liver transplantation is the treat-
ment of choice in severe cases).

Less common entities —which should be consid-
ered in patients with a history of liver disease— in-
clude cirrhotic cardiomyopathy, other typical causes
of heart failure, and extracardiac causes of dyspnea
—common in this patient profile— such as anemia,
ascites, or hydrothorax.

In conclusion, dyspnea in patients with a history
of liver disease has been a challenge for cardiologists,
not only because of the wide range of diagnoses to be

assessed, but also because of its complex hemodynam-
ic profile. Portopulmonary syndrome is a rare entity.
While its standard definition refers to patients with
portal hypertension, this entity is currently being de-
scribed in already transplanted patients —particularly
early, in the first 6 months post-transplantation— as
in the case reported here; therefore, we must always
take it into account, given its poor prognosis and the
absence of a specific treatment per se.
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