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Acute thrombosis of the superior vena cava associ-
ated with atrial tachycardia catheter ablation

A 44-year-old menopausal woman with cardiovascular
risk factors treated with hormone replacement ther-
apy was being evaluated due to nodular goiter with
normal thyroid function.

She had a 3-year history of atrial tachycardia with
palpitations and episodes of collapse associated with
hypotension. During follow-up she was treated with
beta blockers, group 1C antiarrhythmic drugs and
sotalol, but was refractory to treatment. The patient
continued presenting episodes of paroxysmal tachy-
cardia requiring frequent hospitalizations. An echo-
cardiogram showed normal left ventricular function,
normal left ventricular dimensions, normal right
chamber dimensions and function, and normal left
atrial dimension. The heart valves had no abnormali-
ties. The lab tests were normal. Functional tests ruled
out myocardial ischemia as the cause of the arrhyth-
mia. Radiofrequency catheter ablation of atrial tachy-
cardia with three-dimensional navigation system was
indicated due to the lack of response to medical treat-
ment. An EnSite NavX system version 8.0 (St. Jude
Medical, SJTM) was used.

A duo-decapolar Livewire catheter (SJM) was in-
serted in the right atrium for mapping the crista ter-
minalis. A quadripolar catheter was positioned in the
His bundle and a Blazer 8-mm tip quadripolar abla-
tion catheter with thermistor (Boston Scientific) was
inserted for mapping and ablation. The anatomical
reconstruction of the right atrium and of both venae
cavae was performed. A programmed atrial stimula-
tion protocol was conducted; intranodal reentry cir-
cuit and accessory pathway were ruled out, and atrial
tachycardia was induced. During mapping of the au-
tomatic atrial tachycardia, the maximal precocity was
identified in relation with the P wave at the level of
the superior vena cava. Upon performing local acti-
vation time (LAT) mapping with the navigation sys-
tem, the origin of the tachycardia was identified in
the same place. The tachycardia was reproduced with
stimulation protocols and had the same characteris-
tics as the tachycardia presented by the patient. Nine
radiofrequency energy applications were delivered to
the area described and tachycardia was eliminated
and could not be induced after rapid pacing and iso-
proterenol infusion. The patient was admitted to the
coronary care unit for 24 hours without complications
and was discharged.

Twenty-four hours later, she was admitted to the
emergency department due to headache and chest
pain propagating to the anterior cervical region, with
vomiting and cyanosis of upper extremities and head.
A contrast-enhanced computed tomography scan of
the chest was performed to confirm the diagnosis of
acute obstruction of superior vena cava. The scan
showed a reduction of the superior vena cava lumen at

the level of its connection with the right atrium with a
transverse diameter of 7 mm and endoluminal filling
defect, and reflux of contrast into the azygos system.
There was also a filling defect in the posterobasal and
anterobasal arterial segmental branches of the right
lower lobe artery and in the anterobasal arterial seg-
mental branch of the left lower lobe artery, as well as
mild pleural effusion and mild pericardial effusion
(Figure 1).

The patient evolved with cardiogenic shock requir-
ing orotracheal intubation, mechanical ventilation
and vasoactive agents. The patient persisted with hy-
potension and poor distal perfusion. An urgent cavog-
raphy was performed.

A complete obstruction of the proximal superior
vena cava involving 100% of the lumen was observed.
A pig tail catheter was introduced in the lumen and
balloon angioplasty was performed. The success of the
procedure was confirmed by intravascular ultrasound.
The vessel was patent, without residual endoluminal
filling defect. Hyper reflectivity was observed between
hour 9 and 12 in the upper third of the structure vi-
sualized by endovascular ultrasound. Anticoagulation
with heparin was started.

During hospitalization the hemodynamic param-
eters improved and the inotropic agents were stopped.
The patient was extubated and did not present signs
of brain injury. Two-dimensional Doppler echocar-
diography showed normal left and right ventricular
function, normal wall motion, ejection fraction of 67%,
mild tricuspid regurgitation and absence of pericar-
dial effusion. A stenosis was observed in the superior
vena cava with flow velocity of 1.5m/s (normal value <
0.8m/s). The patient started oral anticoagulation with
K vitamin antagonists.

The neurological examination by imaging tests

Fig. 1. Contrast-enhanced multi-detector row chest computed
tomography. A complete obstruction of the proximal superior
vena cava is observed, with a filling defect suggestive of luminal
thrombus.




348

ARGENTINE JOURNAL OF CARDIOLOGY /VOL 83 N° 4 / AUGUST 2015

Fig. 2. Images obtained during cavography. A. The image shows
a complete obstruction of the superior vena cava, the pig cath-
eter inside the vein used for injection of contrast agent, and
blood flow from the azygos system. B. Balloon angioplasty in
the superior vena cava. C. Patent vena cava with passage of con-
trast agent to the right atrium and right ventricle, the pulmo-
nary artery and its branches.

(magnetic resonance imaging and magnetic resonance
angiography of the brain), transcranial Doppler ultra-
sound and funduscopy were normal.

The patient was discharged and is currently fol-
lowed-up in the outpatient clinic.

Our patient was admitted after undergoing radio-
frequency catheter ablation of atrial tachycardia using
a three-dimensional navigation system. Twenty-four
hours later, the patient presented acute thrombosis of

the superior vena cava with superior vena cava syn-
drome, requiring immediate balloon angioplasty, with
favorable outcome.

Non-thrombotic etiology of superior vena cava
syndrome is related with lung neoplasms. (1)

With the advent of intravascular devices, throm-
bosis has become an important cause of this syndrome
(30%) particularly with dialysis catheters, portacaths,
pacemakers and defibrillator devices. (2) However,
there are no reports of thrombosis associated with
invasive procedures as radiofrequency catheter abla-
tion.

Undoubtedly, in this patient the early diagnosis
and the adequate treatment were possible due to the
history of the procedure on the superior vena cava,
and the presence of clinical signs and symptoms. Con-
gestion and swelling in the upper part of the body
associated with signs of venous congestion and in-
creased central venous pressures were consistent with
this syndrome. The most common signs are collar of
Stokes edema, distended veins of the nape and chest
and facial swelling. The symptoms associated with
high venous pressure are commonly present. Dypnea,
laryngeal stridor, dysphagia and coughing are related
with swelling of the larynx and pharynx. (3) Our pa-
tient rapidly evolved with hemodynamic impairment
and consciousness deterioration. Cardiac tamponade
was an alternative diagnosis that was ruled out.

The diagnosis was confirmed by computed tomog-
raphy angiography with intravenous contrast injec-
tion, although magnetic resonance angiography is an-
other option depending on its availability. (4)

The initial approach during acute thrombosis de-
pends on the cause and on the severity of symptoms.
The first step is intravenous anticoagulation. (5)
Thrombolysis associated with anticoagulant therapy
is recommended in most cases. Endovascular manage-
ment, as balloon angioplasty, is also recommended, as
we did with our patient. This procedure rapidly re-
stores blood flow and vessel patency. The combination
of both treatments increases the risk of bleeding with-
out improving the long-term outcome. (6)

This is the first case report of superior vena cava
thrombosis after radiofrequency catheter ablation of
atrial tachycardia. This entity is infrequent but may
develop due to the greater use of radiofrequency cath-
eter ablation as treatment of cardiac arrhythmias.
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Torsades de pointes in amiodarone-associated ac-
quired long-QT syndrome

Amiodarone was developed in Belgium in 1961 and
became popular in Europe for the treatment of an-
gina. Based on Dr. Bramah Singh’s investigation, (1)
the Argentine physician Dr. Mauricio Rosenbaum
started using amiodarone for the treatment of ven-
tricular and supraventricular arrhythmias with good
outcomes. (2, 3) This drug is a class III agent in the
Vaughan Williams classification, with class I. II and
IV antiarrhytmic effects. Amiodarone produces bra-
dycardia, prolongs myocardial action potential and
delays ventricular repolarization. Due to these three
pharmacological properties amiodarone prolongs the
QT-interval, predisposing to torsade de pointes (TDP),
a polymorphic ventricular tachycardia (VT), in about
1% of patients under this treatment. (4)

We report the case of a 69-year-old woman with his-
tory of hypertension, coronary artery disease with pre-
vious myocardial infarction requiring stent implanta-
tion in the proximal left anterior descending coronary
artery. Figure 1 shows the electrocardiogram (ECG)
after the angiography. A carotid endarterectomy was
performed 5 months before due to an atheroembolic
stroke. During the postoperative period, she present-
ed atrial fibrillation with rapid ventricular response
and amiodarone was added to her normal treatment.
Her current treatment is ASA 325 mg/day, atenolol
50 mg bid, enalapril 20 mg bid and amiodarone 200
mg bid. One month before the event she attended

Fig. 1. Electrocardiogram before atrial fibrillation.

the outpatient clinic and an echocardiogram was per-
formed showing: normal left ventricular dimensions,
mildly increased wall thickness, normal left atrium
and aorta, mild left ventricular dysfunction with an
estimated ejection fraction of 50%, hypokinetic basal
inferior and mid inferior segments and mitral inflow
filling pattern of delayed relaxation (according to her
age). Right chamber dimensions and right ventricular
function were normal (TAPSE of 20 mmHg). A fibro-
calcific trileaflet aortic valve with normal leaflet ex-
cursion was observed, with normal gradients and no
regurgitation. The mitral valve was normal, without
regurgitation, and the tricuspid and pulmonary valves
were also normal. There was absence of pericadial ef-
fusion and both septae were intact.

She was attended at home by an emergency care
system due to several episodes of syncope at rest.
When the emergency system arrived, the patient was
in cardiac arrest (CA) due to ventricular fibrillation
(VF); advanced cardiopulmonary resuscitation was
initiated (ACPR) and was defibrillated with 300 J
with return of spontaneous circulation (ROSC). An-
other episode of CA with VF occurred while she was
being transferred, requiring two 300 J shocks and 300
mg of intravenous amiodarone, with ROSC.

She was admitted to the emergency department,
with a Glasgow score of 9 and breathing room air. Her
blood pressure was 90/70, presenting slow capillary
refill time and regular heart rhythm at 50 bpm. An-
other episode of CA in VF occurred at the emergency
department. ACPR was initiated and required two
300 J shocks, with ROSC in sinus bradycardia at a
heart rate of 40 bpm. Inotropic support was started
with dobutamine and a loading dose of 300 mg of ami-
odarone was administered intravenously. The patient
was sedated, intubated, received mechanical ventila-
tion assistance and was transferred to the intensive
care unit. The laboratory tests showed: BUN 1.37 g/L,
creatinine levels 3.13 mg/dl, K+ 4.8 mEq/L, Na+ 138
mEq/L, Ca++ 10.8 mg/dl, Mg+ + 1.9 mEq/L.

Coronary angiography was performed due to a di-
agnosis of electrical storm secondary to myocardial
ischemia.

The ECG showed sinus bradycardia at a heart rate
of 35 bpm, normal P-wave and PR interval, old inferi-
or myocardial infarction and poor R wave progression
from V1-V6; the QTc was 509 ms. In Figure 2, lead 11
shows the episode of self-limiting ventricular tachy-
cardia (VT) of 16 beats with change in QRS polarity at
250 bpm and one ventricular triplet in V3.

A diagnosis of polymorphic VT in a patient with
long QT-interval (TDP) was made. Amiodarone and
inotropic agents were stopped and 2 g magnesium
sulphate was administered intravenously. A Furman
temporary pacemaker (Figure 3) was implanted and a
unipolar lead stimulated the atria at 80 bpm with ad-
equate capture and blood pressure of 120/80 mm Hg.

During the next 48 hours she did not present fur-
ther episodes of TDP and pacing was stopped. The QT
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Fig. 3. Electrocardiogram after implanting a Furman pacemaker,
showing atrial paced rhythm (unipolar pacing) with a heart rate
of 80 bpm and 100% capture.
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interval gradually returned to normal values. After 7
days of hospitalization in an internal medicine ward,
the patient was discharged with sinus rhythm at 70
bpm, QTec of 440 ms and was followed-up in the outpa-
tient clinic with favorable outcome.

Long QT syndrome (LQTS) refers to a group of
channelopathies mainly affecting sodium and potassi-
um channels and characterized by a dispersion of ven-
tricular repolarization expressed in the electrocardio-
gram by a prolonged QT interval. It may be congenital
or acquired. Several mutations have been identified
distributed in 10 genes. The severe form of the dis-
ease is sporadic, but there are a number of common
polymorphisms that may confer susceptibility to the

development of the disease when specific drugs are be-
ing administered. (5) Patients with long QT syndrome
are predisposed to sudden death due to polymorphic
VT (TDP). Torsade de pointes is a polymorphic VT
associated with LQTS which may be abolished by in-
creasing the heart rate. (6)

The name torsade de pointes describes a sequence
of consecutive QRS complexes that then changes its
polarity, like twisting around the isoelectric line. (6)
Abnormal QTec values are > 440 ms in men and > 460
ms in women. (5) The susceptibility of suffering TDP-
VF is higher if the QTc exceeds 500 ms. (4) Torsade de
pointes with heart rates >220 bpm are more prone to
degenerate into VE.

The factors contributing to prolong the QT inter-
val are: drugs, electrolyte disorders (hypokalemia,
hypomagnesemia, hypocalcemia), ischemia, myocar-
ditis, severe bradycardia, T wave alternans, R-on-T
phenomenon, female sex, intoxications (as cocaine or
organophosphates) neurological disorders (stroke or
subarachnoid hemorrhage.) and endocrine diseases
(hypothyroidism or pheochromocytoma). (6)

In our patient, long QT was due to the adminis-
tration of amiodarone after an episode of postopera-
tive AF. Amiodarone is a Vaughan Williams class III
antiarrhythmic drug which blocks potassium chan-
nels prolonging repolarization. Amiodarone produces
bradycardia, prolongs myocardial action potential and
delays ventricular repolarization. Due to these three
pharmacological properties, amiodarone prolongs
the QT-interval, predisposing to TDPE, a polymorphic
VT in about 1% of patients under this treatment. (4)
Initially, our patient presented an episode of syncope
evolving with cardiac arrest with shockable rhythm,
probably due to TDP. As the patient had a history
of coronary artery disease with stent implant to the
left anterior descending coronary artery and repeti-
tive episodes of cardiac arrest with shockable rhythm
considered VF refractory to treatment, a diagnosis of
electrical storm secondary to ischemia was made. Af-
ter ROSC, a correct ECG analysis showed a QTc inter-
val of 509 ms and a run of polymorphic VT at 250 bpm
(both variables increase the probability of degenerat-
ing into VF); the diagnosis was then changed to TDP
due to drug-induced LQTS. Kay et al. described that
TDP is preceded by a sequence of long RR interval of
the dominant cycle followed by a short extrasystolic
interval with R-on-T phenomenon. This sequence
was observed in our patient (Figure 2). Amiodarone
was immediately withdrawn, magnesium sulphate
was administered and a temporary pacemaker was
implanted, with ventricular capture at 80 bpm. This
treatment increased heart rate and shortened the QTc
to 480 ms, with favorable outcome.

During the next 48 hours the patient did not pres-
ent further episodes of TDP and pacing was stopped.
The QT interval gradually returned to normal values.
After 7 days of hospitalization in an internal medicine
ward, the patient was discharged with sinus rhythm
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at 70 bpm, QTc of 440 ms and was followed-up in the
outpatient clinic with favorable outcome. In conclu-
sion, TDP amiodarone-induced LQTS is an infrequent
but severe condition requiring timely electrocardio-
graphic diagnosis and specific treatment.
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Non-compaction peripartum cardiomyopathy: just
a coincidence?
The prevalence of non-compaction cardiomyopathy
(NCC) is low; yet, its diagnosis is progressively in-
creasing as a consequence of advances and use of the
different diagnostic imaging techniques. It is charac-
terized by a thin, compacted external layer and an ex-
tensive non-compacted internal layer, with prominent
trabeculation. Although its pathogenesis is still con-
troversial, the American Heart Association includes
this condition as a primary genetic cardiomyopathy.
The interruption of the myocardial compaction pro-
cess which normally occurs during intrauterine de-
velopment may play a role in its pathogenesis. The
clinical presentation of NCC is variable; subjects may
be completely free of symptoms and the diagnosis is
incidentally made or may present heart failure, ar-
rhythmias, thromboembolism or sudden death. (1)
Peripartum caripomyopathy (PPCM) is defined as
the development of heart failure in the last month of
pregnancy or within 5 months of delivery in the ab-
sence of another etiology and in the absence of de-
monstrable previous heart disease. Its prevalence is
very low and varies in different regions from 1 per 100
live births in Zambia and Nigeria to 1 per 3000 live

births in the United States. Although the etiology of
PPCM is unknown, many potential causes have been
proposed, including malnutrition, hormonal abnor-
malities, infections, abnormal immune response and
abnormal response to increased hemodynamic burden
of pregnancy. It is more frequent in black women, and
in those with hypertension, diabetes, multifetal preg-
nancies and >30 years. (2)

We report the case of a patient who developed
signs and symptoms of heart failure in the immedi-
ate peripartum period with complementary tests and
morphologic criteria of NCC.

A 30-year-old woman complained of progressive
dyspnea four months after delivery, with edema of the
lower extremities, fever and bloody sputum. She re-
ported a family history of sudden death in a 15-year-
old brother and a 3-year old nephew. She had had five
pregnancies and five uneventful deliveries, the last
one in September 2011. Two months before consulta-
tion (on the second month after delivery) she began
presenting edema of the lower extremities and pro-
gressive dyspnea in FC III. A few days before seek-
ing medical assistance, she complained of fever and
bloody sputum. At physical examination, she looked
severely ill and presented tachypnea, tachycardia and
fever. Blood pressure was 120/80; 2+ pitting edema
in the lower extremities and 2/3 jugular engorgement
were observed. The apex beat was laterally displaced
and was palpable in early diastole. The first heart
sound and the second heart sound were normal and
a gallop third sound was heard. Crackles were heard
at both lung bases; vesicular breath sounds were de-
creased and percussion produced a dull tone at the
right lung base. The electrocardiogram showed sinus
tachycardia and signs of left ventricular hypertrophy.
The hematocrit was 32%. A right pulmonary effusion
was observed in contrast-enhanced computed tomog-
raphy scan, with areas of consolidation of the right
middle lobe and anterior segment of the right lower
lobe, and filling defects in the segmental branches of
the pulmonary artery. A diagnosis of heart failure and
pulmonary embolism was made. Oxygen therapy was
administered, anticoagulant drugs were started and
negative fluid balance was indicated, with favorable
response. Transthoracic echocardiography showed
spheroid left ventricular dilatation with areas of non-
compacted myocadium in the mid inferior, apical in-
ferior, mid lateral and apical lateral segments (end-
systolic noncompacted-to-compacted ratio: 2.8) with
severe left ventricular dysfunction (ejection fraction =
29%). The right ventricle was moderately dilated but
with normal systolic function. Diastolic filling had a
restrictive pattern and moderate mitral regurgitation
and tricuspid regurgitation were observed (Figure 1).
Gadolinium-enhanced cardiac magnetic resonance
imaging confirmed the echocardiographic diagnosis
of NCC, with absence of myocardial edema and late
enhancement (a patchy pattern at the level of the
septum suggestive of non-ischemic fibrosis). Therapy
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was started with bisoprolol, enalapril, spironolactone,
ivabradine and vitamin K antagonists. In the months
following hospital discharge, the patient remained in
FC IIT and was referred to other center (year 2012)
to evaluate the possibility of heart transplantation.
Her immediate family was evaluated and seven new
cases of NCC were detected by echocardiography. By
mid 2014, the patient returned to our outpatient clin-
ic with marked improvement of her general status,
without edemas and with dyspnea in FC I-II. A new
echocardiogram performed at that time showed left
ventricular dilatation with moderate left ventricular
dysfunction (ejection fraction 44%, two-dimensional
global longitudinal strain: -15%), moderate diastolic
dysfunction (pseudonormal mitral filling pattern),
and mild mitral and tricuspid regurgitation (Figure
2).

Non-compaction cardiomyopathy is characterized
by its genetic heterogeneity and lack of correlation
between genotype and phenotype. This suggests that,
beyond genetic abnormalities, other not completely
known factors are involved. Sporadic and familial
forms have been described, with different patterns of
inheritance: autosomal dominant, autosomal recessive
or X-linked. Despite the increasing number of series
published since 1990, the real prevalence of NCC and
its mid and long-term outcome are little known. (3)
On the contrary, PPCM is recognized as a non-genetic
cardiomyopathy in most cases; yet, some cases have
been reported in association with familial dilated car-
diomyopathy. A recent pathophysiological mechanism
has been described. A genetic abnormality decreases
the antioxidant capacity and increases cathepsin D
expression (proteolytic activity) and prolactin cleav-
age into its antiangiogenic and proapoptotic forms. A
small study has demonstrated beneficial effects of bro-
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Fig. 1. Echocardiographic image showing left ventricular dilata-
tion (A) and severe left ventricular dysfunction (B). Short-axis
echocardiographic views C) and magnetic resonance imaging
(D) showing non-compacted myocardium.

Fig. 2. Echocardiographic image showing left ventricular dilata-
tion (A) with moderate diastolic dysfunction (B) and moderate
left ventricular dysfunction (C)

mocriptine, a prolactin inhibitor. (4)

It seems clear that our patient had an asymptom-
atic form of NCC according to the morphological cri-
teria described and the family history. However, there
are some topics of interest to mention. Firstly, the pa-
tient had never complained of symptoms during her
five previous pregnancies despite the hemodynamic
burden associated. Symptoms (dyspnea and edema of
the lower extremities) developed during the second
month after delivery, when the hemodynamic over-
load had resolved, and, finally, systolic function and
functional class improved in the following months.
Although this may happen in patients with NCC, it is
more common in those with PPCM. Since 2007, seven
case reports of NCC in which the diagnosis was made
during the peripartum period have been published. (5)
Van Spaendonck-Zwarts et al. have recently described
a higher prevalence of PPCM in women with history
of familial dilated cardiomyopathy. (6) The interac-
tion of metabolic phenomena characteristic of the
pregnancy-delivery-puerperium period (probably due
to imbalance between oxidative stress and antioxidant
mechanisms) on a genetically predisposed myocardi-
um might explain the occurrence of this condition in
our patient.
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Late surgical correction of anomalous origin of the
left pulmonary artery and ventricular septal defect
Hemitruncus is defined as anomalous origin of one
branch of the pulmonary artery from the ascending
aorta with the other branch arising normally from the
pulmonary trunk. (1) This acyanotic heart defect with
increased pulmonary blood flow with manifestations
of severe pulmonary artery hypertension (PAH) and
heart failure should be corrected at early stages of life.
We describe the case of a 9-month-old infant with late
diagnosis of anomalous origin of the left pulmonary
artery emerging from the aorta, associated with ven-
tricular septal defect, who underwent successful cor-
rective surgery.

A 9-month-old infant was admitted with heart
failure. She had a history of hospitalizations due to
recurrent pneumonias. She had signs of protein-en-
ergy malnutrition, marked hypernea, subcostal and
low intercostal retractions, harsh vesicular breath
sounds and rhonchi. Cardiovascular auscultation re-
vealed loud P2, ventricular gallop, and an early and
midsystolic murmur grade III/VI heard at Erb’s point
radiated to the left and right paraesternal borders.
An early diastolic murmur of pulmonary regurgita-
tion was heard at the pulmonic area (Graham Steell
murmur). The amplitude of peripheral pulses was low.
Chest X ray showed a cardiothoracic ratio of 0.68, bi-
lateral hilar congestion, increased pulmonary blood
flow specially in the right pulmonary field and periph-
eral vessel oligemia in the left pulmonary field. The
electrocardiogram showed sinus rhythm, right axis
deviation (4+120°), increased R wave amplitude in V1-
V2 and deep S waves in V5-V6 (right Sokolow-Lyon
index). The echocardiogram defined the anomalous
origin of the left pulmonary artery emerging from
the ascending aorta, with severe PAH with supra-
systemic pulmonary artery pressures, biventricular
dilatation and moderate left ventricular dysfunction
with ejection fraction of 43%. A diagnostic cardiac
catheterization was performed which confirmed the
severity of PAH estimated by transthoracic echocar-
diography (Figures 1 A and B). Vasoreactivity testing

demonstrated a discrete reduction of pulmonary ar-
tery pressures and pulmonary resistance index. The
patient underwent corrective surgery considering the
presence of refractory heart failure and severe but
potentially reversible PAH. The procedure consisted
of the reinsertion of the left pulmonary artery in the
main pulmonary artery and closure of the ventricu-
lar septal defect with a fenestrated patch. During
the postoperative period, the institutional protocol
for PAH was initiated, which includes intravenous
high-dose sildenafil and epoprostenol associated with
furosemide, spironolactone, captopril and carvedilol
for left ventricular dysfunction. The patient evolved
with favorable outcome and is followed-up at the out-
patient clinic. A computed tomography angiography
performed after 6 months of surgery confirmed the
effective surgical correction (Figure 2 A and B) and
serial echocardiograms show normalization of ventric-
ular dimensions, pulmonary artery pressures and left
ventricular function.

The anomalous origin of one of the pulmonary
arteries from the aorta was initially described by
Fraentzel in 1868, and is commonly associated with
other congenital heart defects as tetralogy of Fallot,
ventricular septal defect, transposition of the great
vessels and subvalvular aortic stenosis. (2)

The largest case series published on this heart dis-
ease is attributed to Kutsche and Van Mierop in 1988,
who described 108 patients, 89 with anomalous ori-
gin of the right pulmonary artery and 19 of the left
pulmonary artery emerging from the aorta. (3) Other
authors report that the anomalous origin of the right
pulmonary artery is 4 to 8 times more frequent than
the involvement of the left pulmonary artery. (1)

The embryological development of these varieties
of hemitroncus is different: anomalous origin of the
right pulmonary artery is thought to be secondary to
incomplete or delayed leftward migration of the right
sixth aortic arch, while the defect of the left pulmo-
nary artery is considered as failure in the develop-
ment of the left sixth aortic arch and persistence of
the fifth aortic arch. (4)

The pathophysiology of PAH in this congenital
heart disease is due to two mechanisms: one of the
pulmonary artery branches is subjected to systemic
pressure from the ascending aorta and the remaining
artery receives the entire output of the right ventricle.
(1

Estimating pulmonary artery pressures and pul-
monary vascular resistance index is crucial to define
the possibility of surgical correction. In the presence
of ventricular septal defect, the traditional calcula-
tions by the Fick method may fail and other variables
should be analyzed, as manifestations of heart failure,
pulmonary venous flow velocity entering the left atri-
um and the presence of cardiomegaly in the chest X-
ray. In these cases, the estimation of pulmonary artery
flow and pulmonary vascular resistance index should
be calculated for each pulmonary artery with cardiac
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Fig. 1. A. Coronary angiography image showing the pulmonary
artery trunk (TAP) emerging from the right ventricle. The arrow
shows absence of the left pulmonary artery branch. RDPA: Right
pulmonary artery B. Coronary angiography image with the left
pulmonary artery (RIAP) emerging from the ascending aorta
(Ao As). The arrow shows the left pulmonary artery branch.

magnetic resonance imaging.

Several techniques are described with favorable
outcomes in terms of survival. Nathan et al. reported
survival of 93% at 20 years in 16 patients operated
on, and with almost no need of reinterventions. How-
ever, early and timely diagnosis is crucial in this rare
congenital heart defect to prevent the development of
irreversible PAH, as surgery is not recommended in
these cases and is cause of death. (5)

The success achieved with corrective surgery in
this patient is very important for our institution, con-
sidering that the diagnosis was late and nitric oxide
was not available for the treatment of PAH in the
postoperative period.

Fig. 2. A. Volume reconstruction of computed tomography coro-
nary angiography (oblique view), showing the surgical correc-
tion with the left pulmonary artery branch emerging from the
pulmonary artery trunk. Ao Asc: Ascending aorta. RIAP: Left
pulmonary artery. TAP: Pulmonary artery trunk. B. Volume re-
construction of computed tomography coronary angiography
(posterior view), showing the surgical correction with native
right pulmonary artery branch emergence and the corrected
origin of the left pulmonary artery from the pulmonary artery
trunk. As Desc: Descending aorta. RDAP: Right pulmonary artery
RIAP: Left pulmonary artery. TAP: Pulmonary artery trunk
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Efficacy of multielectrode Array catheter for ven-
tricular tachycardia ablation in a patient with elec-
trical storm
Ventricular arrhythmias are one of the major causes
of mortality in patients with coronary artery disease.
In this group of patients, ventricular tachycardia (VT)
is produced by a reentrant mechanism due to the pres-
ence of a fibrotic scar, and may appear even decades af-
ter myocardial infarction (MI). (1) Despite the impor-
tant advances in the treatment of MI, the risk of VT
in the population with coronary artery disease is still
an important issue in clinical practice. Antyarrhyth-
mic agents and implantable cardioverter defibrillator
(ICD) devices are the cornerstone in the management
of ventricular arrhythmias. (2) These therapies are
far from being infallible and may present significant
adverse events. (3) Patients implanted with an ICD
may experience significant physical and psychological
deterioration due to repetitive delivery of shocks.

Catheter ablation of VI' may have a significant
impact in patient’s quality of life by alleviating symp-
toms, reducing the requirement of antiarrhythmic
drugs and the number of ICD shock deliveries. How-
ever, this procedure may result difficult because the
arrhythmia is poorly tolerated in many occasions and
hemodynamic decompensation make collection of
point-by-point electrograms impossible.

The use of the multielectrode Array catheter as
a diagnostic tool is becoming more frequent in our
environment. (4) This noncontact device consists of
64 electrodes deployed on an inflatable mesh that is
suspended in the selected heart chamber to treat the
arrhythmia. The catheter records electrograms from
multiple sites within a single cardiac chamber and is
capable of determining the precise site of origin of the
arrhythmia from a single run of tachycardia. We report
the case of a 69-year-old male patient treated in our
hospital, with history of hypertension, dyslipidemia,
and former smoking. His usual creatinine levels were
1.4 mg/dl (creatinine clearance measured by MDRD of
56 ml/min/1.73 m2). Eighteen-years ago he presented
myocardial infarction of the inferior wall and received
medical treatment. In 2011 he complained of progres-
sive angina and underwent myocardial revasculariza-

tion surgery requiring implantation of four bypass
grafts. At that time, the echocardiogram revealed se-
vere left ventricular dysfunction with abnormal con-
traction in the inferior and posterior wall. Six months
later he was admitted to the emergency department
with sustained VT with hemodynamic instability. An
ICD device was implanted. During follow-up, three
appropriate shocks were delivered due to VT: Amioda-
rone 400 mg/day and carvedilol 25 mg bid were initi-
ated.

The patient was admitted to the emergency de-
partment due to nausea, dizziness, abdominal pain
and dyspnea of one-week duration. He reported two
shock ICD deliveries. He denied fever or fever-like
symptoms. He did not complain of angina and did not
modify his usual medication.

He was evaluated by a cardiologist due to heart
failure and signs of low cardiac output. At the physi-
cal examination, the patient looked severely ill, with
heart rate of 140 beats per minute, tachypnea, hypo-
tension, poor distal perfusion and oxygen saturation
of 75% breathing room air. He did not present fever.
Crackles were heard over both lung bases and middle
fields.

The electrocardiogram showed a regular tachycar-
dia of 140 beats per minute with wide QRS complexes
(Figure 1), that was interpreted as sustained VT with
hemodynamic instability. As the ICD was programmed
to treat VT with heart rates >150 beats per minute,
therapy with external cardioversion with a 200 J bi-
phasic shock was decided.

The laboratory tests were within normal ranges.
The chest X-ray showed signs of pulmonary conges-
tion. Interrogation of the ICD device showed that the
patient had presented three appropriate shocks to
treat VT within the past 48 hours.

Furosemide was administrated and a negative
fluid balance was achieved; amiodarone and lidocaine
were given intravenously. Coronary angiography
was performed to rule out acute coronary syndrome,
and no new coronary artery stenoses were observed.
Blood and urine cultures were negative. The patient
presented several episodes of VT with hemodynamic
instability and other symptomatic, short-lasting epi-
sodes despite the treatment. During hospitalization,
three ICD shocks were delivered in the range of VT
detection.

A diagnosis of electrical storm in a drug-refractory
patient with hemodynamic instability was made and
VT catheter ablation was indicated using a multi-
electrode Array catheter. Ventricular tachycardia was
induced by programmed stimulation from the right
ventricle (RV) (Figure 2) causing hemodynamic in-
stability and was rapidly reverted by electrical shock.
Substrate mapping and propagation mapping could be
performed using a very few tachycardia beats, allow-
ing the identification of the site of arrhythmia origin.
A scar was identified in the anterolateral region of the
RV. The area of slow tachycardia conduction was de-
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tected along one of the edges of the scar (Figure 3).
Radiofrequency energy was delivered to that area us-
ing a 4-mm ablation catheter. Then, the VT could not
be induced after programmed stimulation and isopro-
terenol infusion. Over the next 7 months of follow-
up, VT was not detected by ICD interrogation. The
patient is currently treated with beta blockers and
amiodarone 100 mg/day.

Patients with an ICD device are exposed to multiple
electrical shocks delivered by the device with adverse
effects on health outcomes. Each shock, appropriate
or not, increases mortality. (5) In many occasions high
dose of antiarrhythmic drugs are required and may
generate significant adverse effects. (3)

Radiofrequency catheter ablation may produce
significant improvement in the quality of life of these
patients. The procedure requires the induction of the
arrhythmia in the electrophysiology laboratory. The
patient has to tolerate the arrhythmia to allow col-
lection of the necessary electrograms to determine
the possible origin of the tachycardia. In several oc-
casions, the arrhythmia produces hemodynamic in-
stability in elder patients or in those with ventricular
dysfunction, turning impossible mapping with the
usual methods.

The multielectrode Array catheter consists of 64
electrodes deployed on an inflatable mesh and is sus-
pended in the selected heart chamber to treat the ar-
rhythmia. The device generates >3000 virtual electro-
grams in a single cardiac cycle. The map is updated
1200 times per second. Due to these properties, the
system can collect the sufficient information to gen-
erate voltage and propagation maps within a single
cardiac cycle. In this way, the site of origin of non-
sustained arrhythmias or of those with hemodynamic
impact can be determined instantly. (6)

We have reported the case of a fully pharmacologi-
cally treated patient with ICD, with symptoms due to
ventricular arrhythmia, with some episodes of non-
sustained ventricular tachycardia and other tachyar-
rhythmic episodes with hemodynamic instability. In
this patient, the multielectrode catheter was a funda-
mental tool for rapid identification of the site of origin
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Fig. 1. 12-lead electrocardiogram showing regular tachycardia
of 140 beats per minute with wide QRS complexes.
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Fig. 2. Ventricular tachycardia induced in the electrophysiology
laboratory with asynchronous right ventricular stimulation.

Fig. 3. Isopotential mapping showing the wavefront rotation
area, as indicated by the white color. Slow conduction zone in
the anterolateral area of the right ventricle (frames 1, 2 and 3).

of the arrhythmia within a couple of beats, reducing
the risk of hemodynamic collapse in the electrophisiol-
ogy laboratory.
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Cardiac tamponade in disseminated cryptococcosis
Cryptococcosis is an opportunistic fungal disease
caused by an encapsulated yeast, Cryptococcus neo-
formans (CN). The perfect state of the basidiomycetes
is Filobasidiellia neoformans, which has two varieties:
neoformans and bacillispora. Five serotypes and two
different varieties have been identified: CN var. neo-
formans (A, B and AD) and CN var. gattii (B and C).
(1)

Cryptococcosis is an important cause of infection
in patients with human immunodeficiency virus; it
has no sex predilection though it is more common in
men between 30 and 60 years, and, to a less extent, in
children.

Exposure to pigeon feces or air-conditioning sys-
tems contaminated with bird droppings is a risk fac-
tor. Several infectious agents produce infective peri-
cardial effusion; CN is one of them, with mortality
between 15% and 30%. (2, 3)

We present a case report of cardiac tamponade in
disseminated crytococcosis (DC).

A 46-year-old male patient was admitted to the in-
tensive care unit due to rapidly progressive dyspnea
and consciousness deterioration. He had a history of
dilated cardiomyopathy due to acquired immunodefi-
ciency syndrome (AIDS) under antiretroviral therapy.
He had had a previous hospitalization a short time
ago with DC diagnosis, meningeal and lung involve-
ment, severe hypoacusia and kidney dysfunction. At
admission, the patient was confused and did not pres-
ent fever (36.2 °C); his blood pressure was 70/40 mm
Hg, he had jugular engorgement, poor distal perfusion
and tachypnea (25 breaths per minute). Crackles were
heard over both lung bases and a grade 1/6 systolic
murmur was heard over the tricuspid area.

The electrocardiogram indicated sinus rhythm
with a heart rate of 110 beats per minute and low QRS
voltage in the frontal and precordial leads. The chest
X-ray showed cardiac enlargement and diffuse redis-
tribution of blood flow in both pulmonary fields. In

the laboratory tests, erythrocyte sedimentation rate
was elevated (58 mm), the hematocrit was 30%, BUN
120 mg/dl, creatinine levels 2.2 mg/dl, and creatinine
clearance 38.57 ml/min.

Doppler echocardiography showed mild left ven-
tricular dilatation, normal wall thickness, global
hypokinesia and severe left ventricular dysfunction
with an ejection fraction of 24%. The left atrium was
moderately dilated, with an estimated area of 29 cm2.
The dimensions of the right chambers were normal
and the right ventricle had mild ventricular dysfunc-
tion. Opening of the trileaflet aortic valve was normal.
The mitral valve had mild regurgitation and restric-
tive left ventricular filling pattern. The presence of
mild tricuspid regurgitation allowed the estimation
of systolic pulmonary artery pressure of 50 mm Hg.
A severe circumferential pericardial effusion was ob-
served and the pericardial layers were separated by 19
mm (posterior effusion), 17 mm (lateral effusion) and
6 mm (anterior effusion). Echocardiographic signs of
cardiac tamponade were present, with early diastol-
ic collapse of the right ventricular anterior wall and
diastolic collapse of the right atrium, dilated inferior
vena cava of 32 mm with inspiratory collapse <50%
(Figures 1 and 2).

The patient required endotracheal intubation, me-
chanical ventilation and hemodynamic support with
vasoactive drugs. He underwent emergency pericardi-
ocentesis, and after 400 ml of blood stained fluid were
drained, the hemodynamic parameters experienced
immediate recovery.

Further examination of pericardial fluid was posi-
tive for CN antigen, and quantitative analysis was
performed by latex test.

Microscopic examination with India ink stain and
pericardial fluid culture were positive for CN.

The infectologists indicated fluconazole 200 mg
for life because of the unfavorable outcome and dis-
seminated form; the patient is currently taking this
medication.

The incidence of cryptococcosis in AIDS patients
varies among the different regions of the world, from
50-10% in Western Europe and in the United States,
to 20% or more in Central Africa and Southeast Asia.
In Argentina, the incidence would be 4.6% accord-
ing to official public health agencies. (4) Infection is
acquired by inhalation of air-borne yeast cells pres-
ent in nature that easily reach the pulmonary alve-
oli. Neither person-to-person nor animal-to-human
respiratory transmission has not been documented,
but transmission via organ transplantation has been
reported. Physicians should suspect this disease to
make the diagnosis. (1)

Pericardial involvement occurs as pericarditis, as-
ymptomatic pericardial effusion or cardiac tampon-
ade. The prevalence of pericardial involvement ranges
between 3% and 37%. (5)

The typical signs and symptoms of heart failure
(HF) may be difficult to recognize in a population of
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patients in whom the systemic symptoms of HF over-
lap with those of cryptococcosis and in whom the in-
cidence of pulmonary disease is higher than that of
heart disease. The clinical manifestations of HF ap-
pear during the late stages of the disease. Astenia and
discomfort as symptoms of low cardiac output may be
easily attributed to AIDS. Jugular engorgement and
edemas are usually absent. Only a minority of patients
with asymptomatic ventricular dysfunction have si-
nus tachycardia at rest as single manifestation. (6) In
cardiac tamponade, the clinical signs of hemodynamic
impairment may be absent in patients with cachexia
and low right ventricular filling pressures. (3)
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Fig. 1. Transthoracic echocardiography. Parasternal long-axis
view. A severe circumferential pericardial effusion is observed,
16 mm posteriorly and 6 mm anteriorly, with early diastolic col-
lapse of the right ventricular anterior wall
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Fig. 2. Transthoracic echocardiography. Four-chamber apical
view. Pericardial effusion is observed, 17 mm laterally, with dia-
stolic collapse of the right atrium.

The diagnosis of cryptococcosis is based on direct
observation of the etiological agent with India ink
staining. Cultures should be prepared in Sabouraud
medium or in other media not containing cyclohexi-
mide, and have optimal growth between 32 °C and
37 °C. Growth is inhibited at 40 °C. The histopatho-
logical findings are described as jelly-like areas with
abundant cryptococci and minimal inflammation or
granulomatous infiltrates, with minimal cryptococci
and marked inflammatory reaction with lymphocytes,
monocytes and giant cells. The presence of antigens or
antibodies in serum or cerebrospinal fluid is positive
in 77% to 99% of cases. A positive test indicates dis-
seminated disease and high titers correlate with the
severity of the disease and with the response to treat-
ment.

Treatment depends on two factors: the anatomic
site involved and host immune status. Azole deriva-
tives are prescribed for 2 to 6 months in immunocom-
petent patients, but in patients with AIDS treatment
is for life. (2)

Disseminated cryptococcosis is an uncommon dis-
ease and should be highly suspected to reach a diag-
nosis, as its association with AIDS increases mortality,
particularly when associated with pulmonary artery
hypertension and cardiac tamponade.
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