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Summary
A 15-day-old boy presented with signs of heart
failure and tamponade. Two- dimensional echocardiography revealed a complex intrapericardial mass (47 mm x 36 mm) with a large pericardial effusion compressing the heart. A CT scan
defined the relationship with great vessels, pericardium and myocardium. Complete surgical
resection was performed without complication.
Histology of the tumor confirmed the presumptive imaging diagnosis of teratoma. Intrapericardial teratomas are rare primary cardiac tumors
usually diagnosed in neonates and infants. They
contain endodermic, mesodermic, and neuroectodermic germinals layers. Intrapericardial
teratomas are usually benign tumors but may be
life-threatening because of pericardial effusion
and heart compression. Echocardiography was
used to make a diagnosis by showing a intrapericardial heterogeneous mass compressing
the heart. Bi-dimensional echocardiography was
a performed exam in primary cardiac tumors di-

“A newborn with a teratoma
has an excellent prognosis
after excision. The diagnosis in
utero with prenatal echography
and resonance magnetic
imaging in newborns prevents
cardiac adiastoly and improves
the care.”
agnosis, but tomodensitometry (CT scan) and
magnetic resonance imaging (RMI) have advantages in large tumors assessing the relationship
between the tumor and adjacent tissues
Keys Words: tumor, teratoma, surgery, tamponade, cardiac
Introduction
Intrapericardial teratoma is a rare primary cardiac
tumor usually diagnosed in newborns.1 This tumor
realized a compression of the cardiac cavities, the
respiratory system and pericardial effusion. The
authors report a case of intrapericardial tumor in a
newborn revealed by cardiac tamponade.
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“Today the majority of
Intrapericardial teratomas
are diagnosed in utero by
prenatal echography. In this
case, tamponade is due
to late diagnosis, because
echography is not commonly
administered to low-income
pregnant women.”

Case Presentation

Figure 1 (Top): Two- dimensional echocardiography of teratoama with pericardial tamponade.
Figure 2 (Bottom): CT scan of teratoma.

A 15-day old male newborn with 3,5 kg
weight was admitted with signs of heart
failure and tamponade. A two-dimensional
echocardiography revealed a complex intrapericardial mass (47 mm x 36 mm) with
a large pericardial effusion compressing the
heart (Figure 1). An electrocardiogram of
the heart was normal. Fluid was removed
(150ml of serofibrinous fluid) to prevent cardiac tapenade. A biopsy of the pericardium
revealed a benign fibro hyalin tissue proliferation. A CT scan realized after one week
showed a intrapericardial multi-cystic mass
with a capsule, adhering to the wall of the
ascending aorta and compressing the right
atrium and the right ventricle, involving of the
lateral wall of left ventricle (Figure 2). Alpha
fetal protein and beta H-C-G were normal.
Under a median sternotomy the tumor was
explored. Extra corporeal circulation was on
standby. The thymus gland was preserved.
The pericardium was opened and a small
quantity of fluid was aspired. A mass, around
60 mm x 50 mm x 30 mm of size was revealed, overlaying the great vessels, with its
volume covering the larger part of the right
ventricle and pressing on all the heart (Figure
3). The mass was completely removed; the
attachment of aortic wall was excised without
artery injuries. After meticulous haemostase
of the aortic implantation area, the pericardial
cavity was rinsed with normal saline solution
and drained with a chest tube in a usual way
(Figure 4). The post-operative course was
simple; the endotracheal tube was removed
two hours after surgery, he was discharged
from the intensive care unit on the second
post-operative day and from the hospital on

Program topics will include management strategies of
acute heart failure syndromes, methods of hemodynamic
and physiologic monitoring, renal protective techniques,
and updates on mechanical circulatory support in children.
When: October 10-12, 2013
Where: Houston Texas
Website: http://www.texaschildrenshospital.org/phfs2013/
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Melody® Transcatheter Pulmonary Valve
Ensemble® Transcatheter Valve Delivery System
Indications: The Melody TPV is indicated for use
in a dysfunctional Right Ventricular outflow Tract
(RVOT) conduit (≥16mm in diameter when originally
implanted) that is either regurgitant (≥ moderate) or
stenotic (mean RVOT gradient ≥ 35 mm Hg)
Contraindications: None known.
Warnings/Precautions/Side Effects:
• DO NOT implant in the aortic or mitral position.
• DO NOT use if patient’s anatomy precludes
introduction of the valve, if the venous anatomy
cannot accommodate a 22-Fr size introducer, or if
there is significant obstruction of the central veins.
• DO NOT use if there are clinical or biological signs
of infection including active endocarditis.
• Assessment of the coronary artery anatomy for
the risk of coronary artery compression should be
performed in all patients prior to deployment of
the TPV.
• To minimize the risk of conduit rupture, do not
use a balloon with a diameter greater than 110%
of the nominal diameter (original implant size) of
the conduit for pre-dilation of the intended site of
deployment, or for deployment of the TPV.
• The potential for stent fracture should be
considered in all patients who undergo TPV
placement. Radiographic assessment of the stent
with chest radiography or fluoroscopy should be
included in the routine postoperative evaluation
of patients who receive a TPV.
• If a stent fracture is detected, continued monitoring
of the stent should be performed in conjunction
with clinically appropriate hemodynamic
assessment. In patients with stent fracture and
significant associated RVOT obstruction or
regurgitation, reintervention should be considered
in accordance with usual clinical practice.
Potential procedural complications that may result
from implantation of the Melody device include:
rupture of the RVOT conduit, compression of a
coronary artery, perforation of a major blood vessel,
embolization or migration of the device, perforation
of a heart chamber, arrhythmias, allergic reaction to
contrast media, cerebrovascular events (TIA, CVA),
infection/sepsis, fever, hematoma, radiation-induced
erythema, and pain at the catheterization site.
Potential device-related adverse events that may
occur following device implantation include:
stent fracture resulting in recurrent obstruction,
endocarditis, embolization or migration of the device,
valvular dysfunction (stenosis or regurgitation),
paravalvular leak, valvular thrombosis, pulmonary
thromboembolism, and hemolysis.
For additional information, please refer to the
Instructions for Use provided with the product or
call Medtronic at 1-800-328-2518 and/or consult
Medtronic’s website at www.medtronic.com.

Humanitarian Device. Authorized by
Federal law (USA) for use in patients with
a regurgitant or stenotic Right Ventricular
Outflow Tract (RVOT) conduit (≥16mm
in diameter when originally implanted).
The effectiveness of this system for this
use has not been demonstrated.
Melody and Ensemble are trademarks of Medtronic, Inc.
UC201303735 EN © Medtronic, Inc. 2013;
All rights reserved.

The Melody® TPV offers children and adults
a revolutionary option for managing valve
conduit failure without open heart surgery.
Just one more way Medtronic is committed
to providing innovative therapies for the
lifetime management of patients with
congenital heart disease.
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Image of the Month #5 – May 2013
Presented by The Archiving Working Group
Contributors: Jeffrey P. Jacobs, MD, Jorge
M. Giroud, MD, Robert Anderson, MD, Vera
D. Aiello, MD, Diane E. Spicer, BS

Ventricular septal defect (VSD) + malaligned
outlet septum anteriorly (07.10.17)
Pulmonary trunk band (PA band) (12.14.02)
Ligation of patent arterial duct (PDA)
(12.24.23)

This is a special column that is published bimonthly in Congenital Cardiology Today with
contributors and images from the Archiving
Working Group (AWG) of the International Society for Nomenclature of Paediatric and Congenital Heart Disease.
Please visit us at the AWG Web Portal at http://
ipccc-awg.net and help in the efforts of the Archiving Working Group and the International Society for Nomenclature of Paediatric and Congenital Heart Disease.

EACTS-STS Derived Term:
VSD, Type 2 (Perimembranous) (Paramembranous) (07.10.01)
VSD-modifier for infundibular septal morphology, VSD + malaligned outlet septum,
Anterior deviation of infundibular septum
(07.10.17).
PA Banding, Band on main pulmonary artery
(12.14.02).
PDA closure, Surgical therapy, Ligation
(12.24.23)

The authors would like to acknowledge
the Children’s Heart Foundation (www.
childrensheartfoundation.org) for financial support of the AWG Web Portal.

ICD10 Derived Term: Q21.0 Congenital
malformations of the cardiac septa. Ventricular septal defect.

IPCCC:
07.10.01, 07.10.17, 12.14.02, 12.24.23
AEPC Derived Term:
Perimembranous ventricular septal defect
(VSD) (07.10.01)

Commentary: Hearts with antero-cephalad
malalignment of the muscular outlet, or
conal septum are usually found in the setting of Tetralogy of Fallot. In the specimen
shown here, however, the malaligment of
the outlet septum did not cause sub-pulmonary obstruction. This arrangement, with an
unobstructed outflow tract, is the lesion il-

lustrated by Victor Eisenmenger at the end
of the nineteenth century, and known by
many as the “Eisenmenger VSD”. The very
existence of this type of heart, with an unobstructed subpulmonary outlet, showed
that something extra is needed over and
above the anterocephalad deviation of the
outlet septum so as to produce the phenotypic morphology of Tetralogy of Fallot. The
additional feature in Tetralogy is an abnormal arrangement of the septoparietal trabeculations, which in most instances are
additionally hypertrophied. It is the combination of the deviated outlet septum and
the abnormal septoparietal trabeculations
that produces the “squeeze” at the mouth
of the subpulmonary infundibulum that is
the essence of tetralogy of Fallot. We will
discuss additional morphological aspects of
the consequences of overriding of arterial
valvar roots to the definition and description
of holes between the ventricles is a future
column from the Archiving Working Group.
Please visit us at the AWG Web Portal at
http://ipccc-awg.net/ and help in the efforts of
the Archiving Working Group and the International Society for Nomenclature of Paediatric
and Congenital Heart Disease.

AWG Web Portal link for this series of images:
http://ipccc-awg.net/VSD_Page/VSD_07_10_17/VSD_07_10_17.html

Description: This view of the great vessels
as they exit the ventricular mass shows the
aorta arising slightly to the right of its usual
position. The pulmonary trunk is dilated with
a pulmonary artery band in place and a ligated arterial duct. The right atrium is dilated
and there is right ventricular hypertrophy.
Contributor: Diane E. Spicer, BS

8

Description: An image of the same heart
demonstrating on the anterior apical view
of the right ventricle the antero-superior malalignment of the outlet septum into the right
ventricle with an unobstructed subpulmonary
outlet. The aorta overrides the ventricular
septum, although the aortic valve is not appreciated in this view. This defect is consistent with an Eisenmenger type of ventricular
septal defect.
Contributor: Diane E. Spicer, BS

Description: In this anatomic view of the
opened left ventricle, the free wall has been
lifted away to demonstrate the aortic root.
The aorta clearly overrides the interventricular septum with a good portion of the aortic
valve supported in the right ventricle.
Contributor: Diane E. Spicer, BS
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Adult

The authors would like to acknowledge the
Children’s Heart Foundation
(www.childrensleakage
into the urine, which is a biomarker for early renal impairment
heartfoundation.org/)
forand
financial
futuresupport
risk of ofdeveloping coronary heart disease, according to
Congenital Heart Disease
(ACHD)
the AWG Web Portal. Leonardo Trasande, MD, MPP, associate professor of pediatrics,
Specialist
environmental medicine, and population health, and co-lead author of
CCTthe study.

Opportunity
The Heart Center at Akron Children’s Hospital seeks a second adult
congenital heart disease (ACHD) specialist to join an established, yet
rapidly expanding program. Candidates with training or expertise in the
care of adults with congenital heart disease and with appropriate board
eligibility will be considered. This outstanding opportunity is an academic/
clinical position with appointment at Northeast Ohio Medical University
available.
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An Unusual Case of Prenatal Diagnosis of a Large Left
Ventricular Diverticulum and Its Intermediate Term
Outcome
By Resham Kaur, MD; Javier Paiz, RDCS; John Brownlee, MD;
Umang Gupta, MBBS, DCH
Introduction
Congenital Ventricular Aneurysm or Diverticulum are very rare conditions. There are few reported cases of these lesions in the literature.
Here we describe a rare case of Wide-mouthed Left Ventricular (LV)
Free Wall Diverticulum that was identified by fetal echocardiography
and subsequently followed in our clinic.
Case Report
A 24 week pregnant G4P2012 was referred for fetal echocardiography
due to abnormality noted in the Left ventricular LV free wall and mild
pericardial effusion.
The echocardiogram done in the clinic showed large LV free wall outpouching with a wide mouth and some synchronous contractility with
the rest of LV free wall. A very small pericardial effusion was seen. The
LV systolic function appeared to be depressed with marked reduction in the contractility in and around the lesion. No arrhythmias were
seen. No intracardiac thrombi were identified.
She was worked up extensively for conditions that could lead to dilated cardiomyopathy in fetus with no cause detected.
The patient was followed in the fetal clinic every 4 weeks by serial
echocardiograms, the last being performed at 36 weeks of gestation
(Figure 1). No changes were noted either in the size or the function of
the LV and the diverticulum.
The fetus continued to show normal growth on prenatal examination
and didn’t develop hydrops and showed no arrhythmias. No mitral
valve regurgitation was seen.
The baby was subsequently delivered through an uneventful spontaneous vaginal delivery weighing 3420 grams. At birth no other congenital defects were identified.
Figure 1. The four-chamber view at 36 week of gestational age showing the large diverticulum (Arrow) at the Left Ventricular Free Wall.
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He was subsequently transferred to a transplant center for evaluation
and underwent an extensive work up to rule out any genetic/metabolic
abnormalities all of which were negative. He was started on carvedilol
and enalapril and after a period of observation was discharged home.
At the time of discharge patient was feeding very well, was very vigorous and was growing normally. No arrhythmias were identified at any
time during the hospital stay.
He has subsequently been followed very closely in the cardiology clinic and at the time of his last visit was 7 months old and showed normal
growth and development.
He has had no episodes of arrhythmias. His diverticulum continues to
decrease in size relative to his LV chamber size (Figure 2) with continued improvement in contractility.
Discussion
Congenital Ventricular wall aneurysm or diverticulum is a very rare
condition. There are few reported cases of congenital ventricular aneurysm in the literature.1,2,3,4,5,8 The finding of congenital diverticulum
is even rarer.1,8,9,11,12 Many of these have been diagnosed after birth
and only a handful have been diagnosed to date using fetal echocardiography.1,2,3,4,5,8,9,11
The reasons for referral for fetal echocardiography in most cases
have varied from abnormalities on the four-chamber views to hydrops/
pericardial effusion to arrhythmias (including atrial arrhythmias) seen
during routine prenatal ultrasound examination.1,2,3,4,5,8,9
Our case was referred to us due to “abnormality” detected on the LV
free wall and small pericardial effusion.
Most of these congenital diverticula are described as showing synchronous contractility with the rest of the chamber and usually have
a narrow mouth, characteristics, that help differentiate them with aneurysms.10
In our case, the mouth of the lesion was wide, which had initially confounded us to believe it to be an aneurysm (Figure 1). Later imagFigure 2. Four-chamber view at 7 months of age showing the diverticulum (arrow) that appears to be much smaller relative to the Size of LV.
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Figure 3 & Figure 4. Showing the diastolic and systolic frame of LV and diverticulum in parasternal short axis view. Note the synchronous
contractility of the diverticulum with the rest of the LV.
ing proved it to have synchronous systolic
contraction (Figure 3 & 4). The subsequent
improvement in function after birth made the
diagnosis of diverticulum more obvious.
Ever since they were first described a common association has been found between
these diverticula and other congenital defects, most notably midline thoraco-abdominal defects.12

“Ever since they were
first described a common
association has been found
between these diverticula and
other congenital defects...”

In our case, we didn’t identify any other congenital defect.
A lot of focus has been placed on the outcome. However, literature remains inconclusive about the course and prognosis of these
anomalies. Reported experience has varied
from a relatively benign course to a more ominous presentation and outcome.1,2,3,4,5,6,7,8,9,10,11
The most common causes of death that have
been reported seem to be arrhythmias or severe fetal hydrops.1,7
Our patient remained stable throughout the
pregnancy and showed normal intrauterine
growth. His delivery remained uneventful
and he has shown progressive improvement
in his left ventricular function with decrease
in the size of the diverticulum and improved
contractility of the involved region.
References
1.

2.

3.

Cavalle- Garrido T, Cloutier A, Harder J,
Boutin C, Smallhorn JF: Evolution of fetal ventricular aneurysms and diverticula
of the heart: an echocardiographic study.
Am J Perinatol. 1997, (7): 393-400.
Matias A, Fredouille C, Nesmann C,
Azancot A: Prenatal diagnosis of left
ventricular aneurysm: a report of three
cases and a review. Cardiol Young.
1999;9(2): 175-84.
Jacobson RL, Perez A, Meyer RA,
Miodovnik M, Siddiqi TA: Prenatal diag-

nosis of fetal left ventricular aneurysm:
a case re-port and review. Obstet Gynecol. 1991; 78(3 Pt 2):525-8.
4. Sherman SJ, Leenhouts KH, Utter GO,
Litaker M, Lawson P: Prenatal diagnosis
of left ventricular aneurysm in the late
sec-ond trimester: a case report. Ultrasound 1996; 7(6):456-7.
5. JHornberger LK,Dalvi B,Benacerraf BR:
Prenatal sonographic detection of cardiac aneurysms and diverticula. Ultrasound Med. 1994; 13(12):967-70.
6. M K Mardini: Congenital diverticulum of
the left ventricle. Report of two unusual
cases. Br Heart J. 1984;51(3): 321–326.
7. Bernasconi A, Delezoide AL, Menez F,
Vuillard E, Oury JF, Azancot A: Prenatal
rupture of left ventricular diverticulum: a
case report and review of the literature.
Prenat Diagn. 2004; 24 (7): 504-7.
8. K. Balakumar: Prenatal diagnosis of left
ventricular aneurysm. Indian J Radiol
Imaging. 2009; 19(1): 84–86.
9. Perlitz Y, Mukary M, Lorber A, Ben-Ami
M: Prenatal diagnosis of fetal cardiac
right ventricular diverticulum disappearing at three months of age. A case report
and literature review. Fetal Diagn Ther.
2009; 25(1):44-6.
10. Fernandez MS, Lopez A, Villa JJ, Lluna
J, Miranda J: Cantrell’s pentalogy: Report of four cases and their manage-

ment. Pediatr Surg Int 1997; 12: 428-31.
11. Prefumo F, Bhide A, Thilaganathan B,
Carvalho JS: Fetal con-genital cardiac
diverticulum with pericardial effusion: two
cases with different presentations in the
first trimester of pregnancy. Ultrasound
Obstet Gynecol. 2005; 25(4):405-8.
12. Knight L, Neal WA, Williams HJ, Huseby
TL, Edwards JE. Congenital left ventricular diverticulum: Part of a syndrome of
cardiac anomalies and midline defects.
Minn Med 1976; 59: 372-5.
CCT
Corresponding Author
Resham Kaur, MD
Driscoll Children’s Heart Center
Driscoll Children’s Hospital
3533 S. Alameda St.
Corpus Christi, TX 78411, USA
resham_thethi@yahoo.com
Tel: 36.877.9474; Fax: 361.855.9518
Corresponding email:
author-umanggupta@yahoo.com
Javier Paiz, RDCS
Driscoll Children’s Heart Center
Driscoll Children’s Hospital
Corpus Christi, TX 78411, USA
John Brownlee, MD
Driscoll Children’s Heart Center
Driscoll Children’s Hospital
Corpus Christi, TX 78411, USA
Umang Gupta, MBBS, DCH
Driscoll Children’s Heart Center
Driscoll Children’s Hospital
Corpus Christi, TX 78411, USA

CONGENITAL CARDIOLOGY TODAY t www.CongenitalCardiologyToday.com t May 2013

11

Do Not Close the Door on Closing the Door!
By Stefan C. Bertog, MD; Laura Vaskelyte,
MD; Ilona Hofmann, MD; Marius Hornung, MD;
Simon Lam, MD; Sameer Gafoor, MD; Horst
Sievert, MD
The foramen ovale, a remnant of the fetal
circulation remains patent in approximately
25% of the population based on autopsy
and echocardiographic studies.1,2 Though
population-based longitudinal studies do not
support a higher risk of stroke in the
presence of a patent foramen ovale (PFO),
3,4 patients with cryptogenic stroke are more
likely to have a PFO (at least 40%) than the
general population.5 Moreover, passage of
thrombus originating from the venous
system via a PFO into the systemic
circulation is physiologically plausible and
has been demonstrated in a number of case
reports unequivocally demonstrating
paradoxical embolism via an interatrial
c o m m u n i c a t i o n .6-9 I n t u i t i v e l y,
anticoagulation, antiplatelet therapy or
closure of a PFO should abolish or reduce
the risk of stroke from paradoxical
embolism. Nevertheless, significant
controversy remains as to how a patient
should be treated who has experienced a
stroke in the absence of an identifiable
cause with the exception of a PFO.
For the affected individual, there are four
options: no therapy at all, anticoagulation,
antiplatelet therapy and surgical or
percutaneous closure. Unfortunately, a
study that provides us with a definitive
answer does not exist.
Let us briefly examine the evidence for
either of the available approaches. For the
first option, no therapy, we do not know
what the risk of a recurrent event is
because the natural history (no therapy) of
individuals with a PFO and cryptogenic
stroke is unknown. Regarding the second
and third options, we do not know if either
anticoagulant or antiplatelet therapy
reduces the rate of recurrent events, as
neither has ever been compared with no
therapy in a randomized controlled trial.
Likewise, we do not have any conclusive
evidence to support anticoagulant therapy
over antiplatelet therapy or vice versa.
Finally, percutaneous or surgical closure
has never been compared to no therapy in
a randomized controlled fashion. To
conclude, in the absence of a randomized
controlled trial comparing therapy to no
therapy, we do not know if any therapy is
better than no therapy. Does this imply that
our response to the individual with a
cryptogenic stroke and PFO should be that
no therapy is required?
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“To conclude, in the
absence of a randomized
controlled trial comparing
therapy to no therapy, we
do not know if any therapy
is better than no therapy.
Does this imply that our
response to the individual
with a cryptogenic stroke
and PFO should be that no
therapy is required?”
If we believe that a patient who has
experienced a cryptogenic stroke in the
absence of a PFO should be treated with
antiplatelet therapy because the most likely
mechanism of the event (with the exception
of the rare pure atherosclerotic debris, fat,
tumor or air embolism) is platelet
aggregation and thrombus formation with or
without embolization, then we should,
likewise, favor antiplatelet therapy for the
patient in question because these
mechanisms may also be present in
patients with cryptogenic stroke in the
presence of a PFO. The data in support of
this approach stems from trials in patients
with strokes regardless of mechanism who
benefit from aspirin administration. Hence
at least an aspirin should be recommended.
However, some would argue that, in
patients with cryptogenic stroke and PFO,
aspirin might not be sufficient because it
does not provide adequate protection
against thrombus formation in the venous
circulation and paradoxical embolization via
a PFO. On a theoretical basis, only PFO
closure or anticoagulation may have merit in
preventing venous thrombus and
paradoxical embolism. No dedicated
randomized trials comparing aspirin and
anticoagulation with warfarin in patients with
PFO and cryptogenic stroke exist. Available
data stems from subgroup analysis of
patients with PFO in stroke trials comparing
aspirin and warfarin. Though there was a
trend favoring warfarin over aspirin, this
w a s n o t s t a t i s t i c a l l y s i g n i f i c a n t . 1 0 , 11
However, the trials were underpowered to
detect a difference. Hence, in the absence
of more convincing data, there is no
conclusive evidence to favor warfarin over
aspirin for the prevention of recurrent
events in patients with PFO and cryptogenic
stroke. How about PFO closure? There are

non-randomized studies comparing
percutaneous PFO closure to medical
therapy suggesting a lower stroke
recurrence rate after closure12,13 and there
is surgical data that suggests a very low
rate of event recurrence after surgical PFO
closure.14,15 More importantly, there are now
three trials comparing percutaneous PFO
closure to medical therapy, CLOSURE 1
(Evaluation of the STARFlex Septal Closure
System in Patients with a Stroke and/or
Transient Ischemic Attack Due to Presumed
Paradoxical Embolism through a Patent
Foramen Ovale), 16 PC (Clinical Trial
Comparing Percutaneous Closure of the
Patent Foramen Ovale Using the Amplatzer
PFO Occluder with Medical Treatment in
Patients with Cryptogenic Embolism)17 and
RESPECT (Randomized Evaluation of
Recurrent Stroke Comparing PFO Closure
to Established Current Standard of Care
Treatment)1 in patients with cryptogenic
stroke and PFO.
In CLOSURE 1, patients were randomized
to closure with the STARFlex device (NMT
Medical) and in PC and RESPECT to
closure with the Amplatzer PFO occluder
(St. Jude Medical) versus medical therapy.
In CLOSURE 1,909 patients (mean age 45
years) were enrolled. After 2 years, though
the rate of the primary event (stroke,
transient ischemic attack and 30-day all
cause and 30-day to 2 year neurologic
mortality) and rate of recurrent strokes were
numerically lower in patients who
underwent PFO closure, the difference was
not statistically significant.16
Three important aspects regarding
CLOSURE I are worth mentioning. First, the
closure rates were lower with the STARFlex
device (no or minimal residual shunt: 86%)
than with the Amplatzer PFO occluder in
both PC (96%) and RESPECT (94%).
Second, the follow-up was limited to 2
years. Third, the rates of thrombus
formation and atrial fibrillation appear to be
higher after STARFlex implantation than
after implantation of the most commonly
used Amplatzer devices.18 This may reduce
or (in the case of device associated
thrombus or atrial fibrillation) offset the
potential benefits of PFO closure. In PC,
414 patients (mean age 44-45 years) were
enrolled. After a mean of 4 years of followup, there was no difference in the primary
endpoint (composite of death, nonfatal
stroke, transient ischemic attack or
peripheral embolism) in an intention-to-treat
analysis.17 However, there was a trend
toward a lower rate of strokes (0.5% versus
2.4%) in patients treated with PFO closure
(p=0.13) by the definition used in the trial
and a strong trend towards a reduction in
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stroke risk based on the definition used in RESPECT (p=0.07).
Nine-hundred and eighty patients (mean age 46 years) were
enrolled in RESPECT.1 Once again, there was a strong trend
towards a reduction in stroke recurrence in patients treated with
PFO closure compared to those treated medically (after a mean
follow-up time of approximately 2 years) in an intention-to-treat
analysis. In addition, there was a significant reduction in stroke
recurrence in an as-treated analysis (p=0.007). Though this type
of analysis may be confounded by non-random factors leading to
deviation from the treatment protocol, it is worth mentioning that
among the nine patients who experienced a recurrent stroke
assigned to the device group, three had not undergone device
closure, one of whom had a stroke after enrollment but before
scheduled device implantation. The second patient, after
treatment assignment, decided not to proceed with device
implantation. The third patient underwent bypass surgery and
surgical PFO closure after assignment to the device group but
prior to planned implantation. Importantly, in subgroup analyses,
there was a significant reduction in the primary endpoint in favor of
PFO closure (compared with medical therapy only) in patients with
an interatrial septal aneurysm or large right-to-left shunt.
Particularly the stronger treatment effect with a larger shunt size is
in line with the observed higher event rate in patients with
cryptogenic strokes and large shunts,19,20 both of which support
the notion that PFO’s promote strokes via paradoxical embolism
and the rationale of its closure. In addition, there was a strong
trend toward a reduction in the primary endpoint in patients whose
index infarct had been located more superficially favoring an
embolic etiology.
The event rates continued to separate further in favor of closure
with time. For example, the stroke rates were 1.3%, 1.6% and 2.2%
in the closure group and 1.7%, 3.0% and 6.4% in the medically
treated group after one, two and five years, respectively. Though
the absolute difference in event rates is small, the relative
difference at 5 years is 65%. Assuming that the difference between
the treatment arms is a true difference and not a result of chance, in
young patients this may translate into a large number of strokes
prevented. In addition, no device erosion or thrombus formation
directly related to the device occurred in either the PC or
RESPECT trial supporting the safety of closure with the Amplatzer
PFO occluder.
I f one focuses on strictly predefined intention-to-treat findings of
these trials and allows only results with a p-value of <0.05 to be
meaningful, discounts subgroup and as-treated analyses and
ignores potential differences among PFO devices, withholding
PFO closure from patients with a cryptogenic stroke may be the
logical consequence. However, based on above described data,
it appears more reasonable to conclude that the risk of harm due
to device closure (i.e. device associated thrombus formation and
device erosion) is very low. Further, there may be a benefit of
closure compared with medical therapy particularly in certain
patient subgroups. Therefore, though PFO closure in an
unselected population is not appropriate, categorically closing
the door to PFO closure is equally inappropriate. For example,
mandating no therapy or aspirin therapy only in a young
individual with a cryptogenic stroke, PFO with a large interatrial
shunt or atrial septal aneurysm and superficial infarct seen on
brain imaging seems to be premature. Rather, careful patient
selection and a fair discussion with the patient outlining the
therapeutic options, risks and limitations to current knowledge,
but ultimately respecting the patient’s decision seem to be most
appropriate.
In this context, we would like to draw attention to our upcoming ICI/
CSI Conference in Frankfurt Germany this June, where topics such
as the above and many others related to congenital and structural

JUNE MEETING FOCUS
CSI 2013 and iCI 2013

Frankfurt am Main, Germany
June 26, 2013 (ICI 2013); June 27-29, 2013 (CSI 2013)
www.csi-congress.org or www.ici-congress.org
CSI Course Director: Horst Sievert, MD; CardioVascular Center
Frankfurt (Germany)
CSI Co-Course Directors: Mario Carminati, MD; Instituto Policlinio
San Donato (Italy); Ilona Hofman, MD; CardioVascular Center
Frankfurt (Germany); Shakeel A Qureshi, MD; Evelina Children’s
Hospital (UK); Neil Wilson, MD; John Radcliffe Hospital (UK);
For the 16th time, CSI 2013, the annual international Congress
on Congenital and Structural Interventions of the Heart, will
take place from June 27th to 29th 2013 in Frankfurt am Main,
Germany, with ICI 2013, the Imaging in Cardiovascular
Interventions meeting taking place one day before on June 26th.
Starting in 1996 as a small one-day workshop on catheter closure
of congenital shunts with 77 attendees, the CSI Congress has now
become an established event for interventional adult and pediatric
cardiologists, radiologists, cardiovascular surgeons, catheter
laboratory nurses and technicians from all over the world. Over
time, the variety of topics grew and, today, our attendees share
their experience with procedural techniques, devices and latest
technologies in all areas of interventional cardiology. From day one,
CSI focused on the transmission of LIVE cases from cath labs
around the world, including: CardioVascular Center Frankfurt,
Instituto Policlinio San Donato, Sri Jayadeva Institute of Cardiology
and Cedars-Sinai Medical Center. With more than 800 participants
in 2012, the CSI Congress serves as a growing, but still familiar
gathering.
In keeping with our tradition, transmission of LIVE cases from
various cath labs will continue to be the main focus. Allowing
experienced interventionalists, as well as beginners, to profit from
the “see one, do one, teach one” concept, CSI offers a mixture of
complex challenging as well as routine procedures. Every
participant at the Congress center has the opportunity to directly
interact with the interventionalist in the cath lab, assuring that
questions directly related to the procedure are answered under
real-time conditions. In addition, comprehensive lectures by leading
interventionalists allow participants to keep up-to-date on specific
topics of interest. Particularly, discussion of controversial topics is
fostered. Due to the flexible concept of LIVE transmissions and
scientific lectures, attention is directed to every step of the
procedure from scientific background, patient selection, planning
and execution to postprocedural care.
This year’s CSI is again accompanied by Imaging in
Cardiovascular Interventions (iCi 2013), taking place one day
before the CSI conference on June 26th. The main focus of iCi is
the introduction and demonstration of new imaging methods and
modalities. Main focus is the discussion of the utility of existing and
novel imaging techniques in diagnosing congenital and structural
heart disease and its application to optimize patient selection.
Procedural strategy and choice and sizing of interventional
equipment will be discussed in detail. In addition, new imaging
methods and modalities (for example 3D-ICE or Echo-FluoroOverlay) will be introduced and demonstrated. During iCi, LIVE
demonstrations will take place and simulator training will be
available.
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heart disease will be discussed at length by
experts in the respective subjects. For more
information visit: www.ici-congress.org and
www.csi-congress.org.

11.
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Medical News, Products and Information
Philips Announces FDA Clearance for its
EchoNavigator Live Image-Guidance Tool
Royal Philips Electronics announced that
it has received 510(k) clearance from the
US Food and Drug Administration (FDA)
to market its innovative EchoNavigator live
image-guidance tool (EchoNavigator). This
world-first technology helps interventional
cardiologists and cardiac surgeons perform
minimally-invasive structural heart disease
repairs by providing an intelligently integrated view of live X-ray and 3D ultrasound
images. Following the CE marking of EchoNavigator in Europe, Philips will now be able
to introduce the system globally.1 The first
systems have already been installed in Europe and the US.
Philips’ EchoNavigator has been developed in response to a clear upward trend
in the use of both X-ray imaging and 3D
cardiac ultrasound imaging (also known as
echocardiography, or echo for short) during structural heart disease procedures
- an area of interventional cardiology that
is growing at around 40% per year. During
such procedures, ultrasound imaging provides critical insights into the heart’s soft
tissue anatomy, while X-ray imaging has
particular strengths in visualizing the catheters and the heart implants.
Working in collaboration with partner hospitals in Europe and the US, Philips designed
EchoNavigator to address the unique challenges associated with working with live
X-ray and 3D ultrasound images simultaneously. Accurately recognizing the heart
structures from these medical images takes
years of training and experience, and the
use and interpretation of both imaging techniques during the procedures can be challenging, especially when manipulating and
steering the catheters that carry the implants. Moreover, the communication during the critical moment of the procedure
between the interventional cardiologist or
surgeon steering the catheters, and the
echocardiographer operating the 3D ultrasound equipment, has been identified as
particularly demanding.
“Together with Philips, we set out to bring
two separate medical imaging techniques
together in a way that provides clear visual
guidance,” said Professor John Carroll, MD,

Interventional Cardiologist, University of
Colorado Hospital, Denver, US. “A worldfirst, EchoNavigator is enabling us to use
X-ray images combined with real-time 3D
ultrasound images to navigate catheters
and deploy implants in the right position in
the heart, making such treatments more
straightforward.”
Philips’ EchoNavigator will enable clinicians
to perform procedures more efficiently by
providing intelligently integrated X-ray and 3D
ultrasound images into one intuitive and interactive view, as well as providing easy-to-use
system navigation and better communication
between the multidisciplinary team carrying
out the procedure. As a result, EchoNavigator helps save valuable time and enhances
patient care.
“We have learned that ideally two live imaging technologies are needed to guide
catheter-based repairs to the heart and a
multidisciplinary team is needed to perform
it,” said Professor Roberto Corti, MD, Interventional Cardiologist, University Hospital Zurich, Switzerland. “This adds to the
complexity of such procedures. The development of a more sophisticated imaging
technology such as EchoNavigator will definitely provide us with a better understanding of the complex structures of the heart
and its repair.”
“As the global market leader in interventional cardiology, we have worked with our
partners to lead the way with pioneering
solutions such as our real-time 3D ultrasound technology and more recently our
HeartNavigator navigation tool,” said Gene
Saragnese, CEO for Imaging Systems at
Philips Healthcare. “EchoNavigator is further evidence of our commitment to transforming healthcare through the introduction
of innovations that enables best-in-class
minimally-invasive procedures.”
Philips offers a comprehensive interventional cardiology portfolio that includes
hybrid operating room solutions and imaging solutions, plus advanced interventional
tools that work smoothly in sync with them.
In 2011, Philips introduced HeartNavigator, a procedure planning and image guidance tool optimized for minimally invasive
aortic heart valve replacements. Philips’
new EchoNavigator unites the company’s

strengths in interventional X-ray and ultrasound, as well as its strengths in clinical information solutions. Philips introduced Live
3D Trans Esophageal Echo (Live 3D TEE)
technology2 as an industry-first in 2007 on
its iE33 ultrasound system and last year introduced CX50 xMATRIX - the world’s first
compact portable ultrasound system to incorporate Live 3D TEE technology.3
“In the emerging field of complex structural
heart disease interventions, the information
obtained by merging imaging technologies,
as now possible with HeartNavigator and
EchoNavigator, will be of tremendous value
to the interventionalist, and in turn to the
patient,” said Dr. Carlos Ruiz, MD, Director of the Structural and Congenital Heart
Disease program, Department of Interventional Cardiology at Lenox Hill Hospital,
New York (US).
Not available for sale in Brazil, Saudi Arabia,
Serbia, and Australia pending clearance by
the relevant regulatory authorities.
2
With this technology an ultrasound scan
is taken by placing a special 3D ultrasound
transducer into the patient’s esophagus so
that it is positioned close to the heart valves.
3
Both iE33 xMATRIX and CX50 xMATRIX
support EchoNavigator.
1

Lower-Profile SAPIEN XT Transcatheter
Heart Valve Associated With Improved
Procedural Outcomes
Preliminary Results From Inoperable Cohort
of The PARTNER II Trial Presented at ACC
2013
SAN FRANCISCO, CA—(Marketwire March 10, 2013) - Edwards Lifesciences
Corporation (NYSE:EW), the global leader
in the science of heart valves and hemodynamic monitoring, announced that preliminary results from The PARTNER II Trial
demonstrated similar one-year outcomes in
mortality and major clinical events between
the Edwards SAPIEN XT transcatheter aortic valve and the Edwards SAPIEN valve, yet
fewer vascular events with the lower-profile
SAPIEN XT valve. These data from The
PARTNER II Trial studying transcatheter
aortic valve replacement (TAVR) in inoperable patients with severe, symptomatic aortic stenosis were presented today as a late-

CHINA CALIFORNIA HEART WATCH
Providing free clinical care and doctor training to medically underserved farming communities in
Yunnan, a province of wild beauty but also one of the poorest regions in China.
We have a beautiful volunteer-created hard cover photo book taking you on a journey through the landscapes
and peoples of Yunnan, showing the world in which China Cal works and the lives we've affected. Available to all
donors who make a tax deductible donation of at least $150. Visit www.chinacal.org to order.
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The PARTNER II Trial, Inoperable Cohort (Cohort B) (i)
Outcome
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Background Information on The PARTNER Trial, Inoperable Cohort
(Cohort B)
The PARTNER Trial studied 358 patients with severe, symptomatic
aortic stenosis deemed inoperable for traditional open-heart surgery,
and enrolled between April 2007 and March 2009. Patients were
evenly randomized to receive either the Edwards SAPIEN valve or
standard therapy. Please note that the results from The PARTNER
Trial and The PARTNER II Trial are not directly comparable.
ECG Screening for Competitive Athletes Would not Prevent
Sudden Death
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breaking clinical trial at the American College of Cardiology’s (ACC)
62nd Annual Scientific Session in San Francisco.
“We are very pleased to see improved outcomes in both the SAPIEN
and SAPIEN XT patients, as compared to results from earlier trials,”
said Larry L. Wood, Edwards’ Corporate Vice President, Transcatheter Heart Valves. “The SAPIEN XT valve was designed to reduce
complications of the TAVR procedure, and we believe this has been
demonstrated by today’s results. Edwards is proud to lead the advancement of cutting-edge innovations for these high-risk patients,
supported by rigorous clinical evidence.”
The PARTNER II Trial enrolled 560 patients deemed inoperable for
traditional open-heart surgery at 28 hospitals in the United States between April 2011 and February 2012. Patients were randomized to
receive one of the two Edwards transcatheter aortic heart valves: 276
received the SAPIEN valve, and 284 received the SAPIEN XT valve.
The FDA approved the SAPIEN valve in November 2011 for the treatment of inoperable patients, and expanded the indication to high-risk
surgical patients in October 2012. The SAPIEN XT valve is an investigational device not yet available commercially in the United States.

MEDICAL CONFERENCES 2013

The risk of cardiovascular sudden death was very small and only
about 30% of the incidence were due to diseases that could be
reliably detected by pre-participation screening, even with 12-lead
ECGs, according to research in a US high school athlete population
presented March 10th at the American College of Cardiology (ACC)
Scientific Sessions.
Sudden death in young competitive athletes due to cardiovascular
disease is an important community issue, which could impact the
design of population-based screening initiatives. The frequency with
which these tragic events occur impacts considerations for selecting
the most appropriate screening strategy. Currently, athletes are assessed through a healthcare professional performing a physical exam
and reviewing the individual’s clinical history.

(i) All percents for mortality and stroke data in this press release are
Kaplan-Meier estimates.

16

Edwards anticipates submitting data from the inoperable cohort (Cohort B) of The PARTNER II Trial to the United States Food and Drug
Administration (FDA) in the second quarter. The company expects to
complete enrollment in the intermediate risk cohort (Cohort A) of The
PARTNER II Trial mid-year.

“Screening initiatives for high school-aged athletes have the potential
to impact 10-15 million young adults in the US,” says the study’s lead
author, Barry J. Maron, MD, Director of the Hypertrophic Cardiomyopathy Center at the Minneapolis Heart Institute Foundation in Minneapolis. “This is a controversial issue because some are suggesting
that all young competitive athletes should be screened with a 12-lead
ECG screening, which would be a massive and costly undertaking.
Also, we do not have any evidence to show whether this is clinically
necessary.”
To assess this need, Maron and his colleagues interrogated the forensic case records of the U.S. National Registry of Sudden Death in
Athletes over a 26-year period (1986-2011) to identify those events
judged to be cardiovascular in origin occurring in organized competitive interscholastic sports participants in Minnesota. There were more
than 4.44 million sports participations, including 1,930,504 individual
participants among 24 sports.
There were 13 incidences of sudden deaths in high school studentathletes related to physical exertion during competition (7) or at practice (6). The ages were 12 to18 and each was a white male. Most
common sports involved were basketball, wrestling or cross-country
running. Sudden deaths occurred in 1 out of 150,000 participants.
Autopsy examination documented cardiac causes in 7 of the 13
deaths. In only 4 athletes (31%) could the responsible cardiovas-
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Beware: Newly Recognized Heart
Cardiomyopathy Is Not Always Benign Largely Present in Women, ‘Broken Heart
Syndrome’ is Often Triggered by Stress
Even though a newly recognized cardiomyopathy, which mainly impacts women, is typically treatable, Tako-tsubo cardiomyopathy
can also be deadly when compounded by
other co-morbidities, such as heart failure,
according to a study was presented March 9
at the American College of Cardiology (ACC)
Scientific Sessions.
This condition, formally known as Tako-tsubo
Cardiomyopathy (TTC) and informally known
as stress cardiomyopathy or Broken Heart
Syndrome, has abrupt onset of symptoms
and is characterized by a distinctive left ventricular (LV) contraction profile. Ninety percent of the time, this condition affects women, who are usually middle-aged and older,
and the condition usually is triggered by a
stressful event.
“Although TTC is typically reversible and
considered to have favorable clinical outcomes, we have identified an important
subset of patients, particularly those with
severe heart failure and hypotension, who
can have a substantial mortality risk,” says
the study’s lead author Scott W. Sharkey,
MD, a research cardiologist at the Minneapolis Heart Institute Foundation and
a physician at the Minneapolis Heart Institute® at Abbott Northwestern Hospital
in Minneapolis. “It’s also important that
physicians are aware this is not a rare a
condition, as it is present in nearly 10% of
women who present to the hospital with
suspected heart attacks.”

a benign condition. Severe hypotensive
heart failure of severity necessitating vasopressor and/or intra-aortic balloon pump
occurs in nearly 20% of patients. Also, all
TTC-related hospital deaths occurred in
the hypotensive heart failure subgroup with
an overall mortality of 3.5%.
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To raise additional awareness and improve
care of these patients, he adds that guidelines would be helpful at this time, in order to
standardize diagnosis and treatment across
varied healthcare settings.
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They found that severe hypotensive heart
failure occurred in 45 patients. In this subset,
9 female patients died in-hospital despite aggressive treatment intervention, representing
the only TTC-related hospital deaths in the
250 patient cohort.
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MHIF researchers reviewed 250 TTC patients who presented to the Minneapolis
Heart Institute at Abbott Northwestern Hospital between 2001 and 2012. Then, they
segregated those TTC patients presenting
with particularly severe heart failure and very
low pressure, or hypotension (systolic blood
pressure < 100 mm Hg), who required supportive treatment.
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