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Partial Anomalous Left Pulmonary
Venous Connection to a Vertical Vein
with a Tortuous Wraparound of the
Left Pulmonary Artery
By Dustin Monroe, MD; Ernerio Alboliras, MD;
Randy Richardson, MD; Lawrence Lilien, MD
Introduction
A full-term male infant was born by
uncomplicated vaginal delivery with Apgar
scores of 7 at one and five minutes. He
presented with retractions shortly after birth.
On room air, oximetry saturation read 80% to
94%. On physical exam he had a regular rate
and rhythm with a 2/6 systolic ejection murmur
and normal point of maximum auscultation. His
lungs were clear and the remainder of his
examination was normal. He was placed in a
hood with FiO2=1.00 and had an arterial PaO2
of 49 mmHg. Initial echocardiogram showed
anomalous left pulmonary venous return, but
the initial scan did not show the complete
course of the vertical vein. Additionally, he had
Ebstein’s Anomaly with moderate to severe
tricuspid regurgitation. There was also a large
secundum atrial septal defect and some
decreased left ventricular function from the
right ventricular enlargement encroaching the
left ventricle. Cardiac computerized
tomography angiography (CTA) showed three
right pulmonary veins draining into the left
atrium and total left pulmonary venous
drainage to a vertical vein coursing posterior to
the left pulmonary artery to the distal left
innominate vein (Figures 1-2). The vertical vein

passed between the left pulmonary artery and
left main stem bronchus from below and left
pulmonary artery and descending aorta from
posterior. The diameter of the vertical vein was
smaller after the wraparound of left pulmonary
artery, specifically when passing between the

Figure 1. Posterior image from a 3D model of
a cardiac CTA showing anomalous venous
return from the left lung via a vertical vein
(Vert V) to the left innominate vein (Innom V).
Notice the enlarged right atrium (RA). There
is compression of the anomalous vertical vein
(Vert V) between the pulmonary artery (PA)
and the descending aorta (Desc Ao). The
trachea (yellow) abuts the inferior portion of
the anomalous vein inferiorly.
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left pulmonary artery and descending aorta.
This indicated that most of the compromise
of flow occurred at that site. Also on cardiac
CTA the left upper lung field was hazy –
suggesting pulmonary edema secondary to
the vertical vein compression. A repeat
echocardiogram done after the cardiac CTA
demonstrated significant aliasing starting at
the vertical vein wraparound of the left
pulmonary artery and continuing to the
insertion at the left innominate vein (Figure
3). The concerns were that pulmonary
arterial blood flow would be impaired by
having up to 50% of pulmonary venous
blood flow being recycled, that the tortuous
vertical vein wraparound caused partial left
pulmonary venous obstruction, and that the
E b s t e i n ’s A n o m a l y d e c r e a s e d r i g h t
ventricular ante-grade pulmonary blood flow
prompted a surgical correction. In addition, if
pulmonary vascular resistance decreased in
the left pulmonary artery – that would
potentially lead to more compression of the
vertical vein as it wrapped around an
enlarging left pulmonary artery. All of these
factors lead to the decision for early repair by

Figure 2. Frontal (2a) and posterior (2b) view
from a color coded cardiac CTA showing the
anomalous venous drainage of the left lung.
A vertical vein (Vert V) spirals around the left
pulmonary artery (LPA) and empties into the
left innominate vein (Innom V). On the
posterior view, notice how close the left atrial
appendage (LAA) is to the vertical vein.
Compared to the left atrium (LA) the right
atrium (RA) is enlarged in this patient with
Ebstein’s Anomaly.

left thoracotomy with baffling of the left
pulmonary venous return to the left atrial
appendage.
Discussion
The fetal venous system develops during
week four of gestation stemming from three
paired veins: the umbilical veins from the
chorion, vitelline veins from the yolk sac, and
the cardinal veins from the body of the
embryo. These all coalesce at the right and
left horns of the sinus venosus of the fetal
heart. Total Anomalous Pulmonary Venous
Connection (APVC) or partial APVC results
from either the failure to develop or atresia of
the common pulmonary vein that connects
the fetal lung buds with the left atrium. This
common pulmonary vein develops from the
cardinal system. Typically, one of these

connections persists as the vertical vein that
will drain anomalously into the superior vena
cava or the innominate vein. The vertical
vein represents a persistent early embryonic
connection between the splanchnic plexus of
the lungs buds and the cardinal veins.
Partial APVC can be a diagnostic and
management dilemma. Our patient showed
partial obstruction of the left pulmonary
venous return causing pulmonary edema
seen in the CT scan in the left upper lobe of
the lung contributing to respiratory distress.
The increased size of the right atrium and
right ventricle due to the ballooning of the
tricuspid leaflets in Ebstein’s Anomaly may
also have contributed to the decreased
pulmonary blood flow. Initial
echocardiography failed to completely
elucidate the course of the left pulmonary

Figure 3. Suprasternal oblique view with the transducer tilted slightly to the left to demonstrate
the anomalous venous drainage. The left pulmonary vein curves downwards, around and
upward, anterior to an echo-lucent left pulmonary artery to continue as the ascending vertical
vein (mosaic red color Doppler signal) that then drains into the innominate vein. A = anterior, Asc
Vert V = ascending vertical vein, Desc Ao = descending aorta, I = inferior (caudal), Innom V =
innominate vein, L = left, LPA = left pulmonary artery, LPV = left pulmonary vein, P = posterior,
R = right, S = superior (cranial), Trans Ao = transverse aorta.
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venous return and fully characterize the dynamic obstruction. Cardiac
CTA provided the anatomical relationship and description of the
obstruction, but was not without its risk. Today, the concept of radiation
exposure and the need to “image lightly” have become integral to
providing improved care. To limit radiation exposure to less than one
millisievert, prospective gating was used. Accurate diagnosis of APVC
and knowledge of the exact pattern of pulmonary venous drainage are
important to allow appropriate operative planning.1
The incidence of obstruction in total APVC varies based on the anatomic
type of APVC. Infradiaphragmatic type is obstructed 78% of the time
because of tortuous course of the vertical vein usually posteriorly along
the spine and draining into the portal venous system. Infants with
supracardiac APVC are less likely to be obstructed as are infants with
partial APVC. However, when there exists pulmonary venous obstruction
in supracardiac type that involves the vertical vein, it can occur in one or
more of four places along the course of the vertical vein:
1. Vertical vein entering left innominate vein;
2. Individual pulmonary veins into vertical vein;
3. Compression between left pulmonary artery and descending aorta
– “aortopulmonary vise;” 2
4. Compression between left pulmonary artery and left mainstem
bronchus – “bronchopulmonary vise.”3-4
When the vertical vein passes posterior to the left pulmonary artery, such
as in our patient, it results in a tortuous wraparound of the left pulmonary
artery. This results in two areas of possible obstruction, numbers 3 and
4. This type of obstruction can be dynamic. When pulmonary vascular
resistance decreases, there is potential for increased pulmonary blood
flow which leads to increased size of the pulmonary artery and further
compression of the vertical vein. In our infant, cardiac CTA of the vertical
vein passage between the left pulmonary artery and the descending
aorta narrowed more than between left pulmonary artery and left
mainstem bronchus. Because of significant aliasing, the ECHO of the
vertical vein wraparound of the left pulmonary artery was not able to
show which of the two areas of possible obstruction was more
significant.

“When the vertical vein passes posterior
to the left pulmonary artery, such as in
our patient, it results in a tortuous
wraparound of the left pulmonary artery.”
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Conclusion
The vertical vein wraparound of the left pulmonary artery led to possibly
two of the four known obstructive sites of the pulmonary venous
obstruction seen initially by cardiac CTA and then by echocardiography.
The infant had Ebstein’s Anomaly and pulmonary veins draining into a
vertical vein which coursed posterior to left of the pulmonary artery, and
resulted in a tortuous wraparound of the pulmonary artery that resulted
in early left lung edema. Early surgical repair was done since it was felt
that the pulmonary venous obstruction would be progressive, especially
if pulmonary vascular resistance dropped and left pulmonary artery
diameter increased. Although rare, total left APVC draining to a vertical
vein which wraparounds the pulmonary artery can cause dynamic
obstruction between the left pulmonary artery and left mainstem
bronchus, and left pulmonary artery and descending aorta.
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Prenatal Diagnosis of Restrictive Foramen Ovale: A
Case Report
By Reem S. Abu-Rustum, MD, FACOG, FACS; Khalil N. Abi-Nader,
MD; Mahmoud Zaghloul, MD; Linda Daou, MD
Isolated restriction of the Foramen Ovale (FO) is a rare entity that may
lead to fetal hydrops secondary to right-ventricular volume overload and
subsequent failure. The ductus venosus is the source of the highest
oxygen-containing blood with the highest kinetic energy within the
inferior vena cava. This jet emanating from the ductus venosus is what
maintains the patency of the FO as it streamlines through it into the left
atrium.1 The earliest reports of prenatal diagnosis of restrictive FO date
back to the 1980’s.2 However, most prenatally diagnosed isolated
cases of Hydrops Fetalis thought to have been caused by a restrictive
FO have been found to be secondary to an underlying cardiac lesion
when examined postnatally.3-11

After extensive counseling, the couple was referred to the pediatric
cardiology department. The diagnosis of an isolated restrictive FO was
confirmed and labor induction ensued. Within 36 hours of presentation,
the patient delivered a live born, hydropic female weighing 3960 grams
(Figure 6). The baby was intubated at birth. The hydrops was so
extensive, skin ulcerations were present. The entire newborn’s workup
was negative, except for hypoalbumenemia and hyperbilirubinemia.
Fetal anemia was absent. Diuresis with Lasix was the main therapy.
The baby was discharged home on Day of Life 12, weighing 2710
grams, with residual mild mitral regurgitation which resolved within 3
weeks. Of note is that, postnatally, the baby developed
supraventricular tachycardia that has been medically controlled and,
currently, the baby is alive and growing well at age 4 years.

Case
A 33-year-old, Gravida 7, Para 4115, rhesus positive, was referred at
36w2d for new onset polyhydramnios and fetal ascites after a
seemingly uncomplicated antenatal course. The medical and family
history was non-revealing. On ultrasound examination, fetal hydrops
was evident. Generalized fetal edema with a scalp thickness of 21 mm
(Figure 1), an abdominal skin thickness of 17 mm, significant ascites
(Figure 2) and a small pleural effusion (Figure 3) were noted.
Polyhydramnios with an AFI of 33 cm was also present. Fetal
echocardiography revealed a 4-chambered heart with normal situs and
axis, a concordant outflow tract arrangement and normal venous
return. There was an accentuated right-sided ventricular
predominance. The aorta was of normal caliber (6.7mm), while the
pulmonary artery was moderately dilated (10mm) at the level of the 3
vessel view. The ductus arteriosus was patent and slightly enlarged.
The FO remained stiff with minimal motion throughout the cardiac
cycle, without the normal “flapping” motion (Figures 3 and 4), and peak
systolic velocities reaching 100cm/sec (Figure 5). Umbilical artery
Dopplers were normal. Uterine artery pulsatility index was normal on
the left; however, on the right it was increased (1.97) with notching.
The middle cerebral artery Doppler peak systolic velocity was not
measured. Fetal cardiac function evaluation showed right ventricular
systolic dysfunction with tricuspid regurgitation. Fetal anatomy was
otherwise normal and the estimated fetal weight was 3660 grams. The
patient’s blood pressure was at 140/100mm Hg.

Figure 1: Fetal scalp edema.

Figure 2: Fetal ascites.

Figure 3: 4-Chamber view demonstrating the stiff foramen ovale.
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Figure 6: Hydropic neonate at birth.

Figure 4: 4-Chamber view with color Doppler demonstrating the stiff
foramen ovale.

Figure 5: Peak systolic velocities of 100 cm/sec across the foramen ovale.
The patency of the FO in utero is maintained by a high-oxygen
containing jet, emanating from the ductus venosus within the inferior vena
cava, that streamlines through the FO into the left atrium.1,3,12 Postnatal
closure of the FO occurs as a consequence of decreased pressure in the
vena cava and increased pulmonary venous return which raises the left
atrial pressure.12 Premature, isolated in utero restriction/closure of the FO
is a rare entity.13 Most cases occur in association with: left heart lesions, a

functionally impaired left ventricle,
primary lesions of the mitral or
aortic valve,4,5 aneurysmal dilations
of the right atrial fossa ovalis
region,6 or fetal tachycardia.3, 7-11
Some of the earliest reports of in
utero detection date back to the
early 1980‘s2,4 and in most cases,
the resulting hydrops is so severe
that it may lead to in utero fetal
demise. A true isolated primary
restrictive FO may be due to a
localized developmental
abnormality3 or an in utero insult
such as myocarditis. The concept
that a primary obstruction of the
FO is responsible for the Left Heart
Hypoplastic Syndrome11 has now
been abandoned.14

In our case, the prenatal and post-natal echocardiography showed no
evidence of an associated cardiac lesion. In addition, the inter-atrial
septum seemed straight, making the presence of an aneurysm highly
unlikely. A lesion of the flap itself may have been the culprit. This remains
speculative with the impossibility of a pathological examination. The
postnatally detected supraventricular tachycardia, which is an in utero
cause of fetal hydrops, could have escaped prenatal detection. However, it
was not present at the time of any of the obstetrical scans, nor at the fetal
echocardiography nor on intrapartum external fetal monitoring. It may also
have been a late consequence of in utero right atrial dilation. Alternatively,
myocarditis due to a cardiotropic virus such as Parvovirus or Coxsackie B
may have caused ventricular dysfunction and secondary inter-atrial
pressure imbalance leading to restriction of the FO. The development of
fetal hydrops is, however, dependent not only on the degree of restriction
in the FO, but also on the compensatory ability of the right ventricle and
flow through the ductus arteriosus. In the context of our case, an isolated
restriction of the FO seems to be the most probable explanation though a
solid conclusion regarding the pathogenesis cannot be reached. Hydrops
in fetuses with a primary restrictive FO may develop when the right
ventricle fails as a consequence of volume overload. When a restrictive
FO is the only underlying cause, complete reversal of the hydrops
frequently ensues with timely delivery.15 Even in the absence of hydrops,
impaired cardiac function with the incipient risk of cardiac decompensation
is probably an indication for delivery in the relatively mature fetus.10
Interestingly enough, maternal hypertension was evident and this could be
a rare case of Mirror Syndrome which has not been previously reported in
association with an isolated restrictive FO.16
As our case demonstrates, whenever there is unexplained fetal hydrops,
right-sided heart failure due to a restrictive FO should be suspected, and
thorough structural and functional evaluation of the fetal heart must be
performed. A restrictive FO, though rare, may be the cause. Prompt
delivery depending on fetal gestational age may be instrumental for the
survival of the neonate.
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Medical News, Products & Information
Study Finds Videoconferencing with
Family, Friends Lowers Stress for Pediatric
Patients
(SACRAMENTO, Calif.) —To ease isolation
during extended hospitalizations, UC Davis
Children's Hospital offers secure
videoconferencing for patients and families.
While anecdotal accounts have suggested the
Family-Link program enhances quality of life
during long hospital stays, clinicians
wondered if the technology also offered
clinical benefits.
To answer that, a team led by UC Davis
professor James Marcin studied 367 children
who were hospitalized for at least four days.
They found that access to Family-Link
significantly reduced patient stress. The study
was published in the journal Pediatrics.
As the popularity of applications like Skype and
FaceTime have increased, so has the number
of patients interested in using these
applications to communicate with family and
friends. UC Davis Children's Hospital
pioneered the Family-Link program, which
provides patients with laptops, webcams and
secure internet connections.
"We have many children who transfer from
other hospitals and even other states," said
Nikki Yang, first author on the study. "Because
they are too far away for family and friends to
visit, they often ask for laptops so they can
teleconference. That was the origin of FamilyLink."
While the program began as a service to
improve long hospital stays, clinicians wanted
to know if it also provided clinical benefits.
Earlier studies had shown that in-person family
visits can decrease stress and even improve
recovery times. But could virtual visits have a
similar effect?
To understand Family-Link's impact on anxiety
levels, the team studied 367 children, 232 who
took advantage of the teleconferencing service
and 135 who did not. They used the ParentGuardian Stress Survey to assess the children's
anxiety levels, both at admission and discharge.
The survey included four question groups
centered on each child's behavior and
emotions; staff communication, sight and

sounds and the child's appearance. Parents/
guardians were asked whether the child
exhibited a variety of behaviors, such as
being demanding, frightened, angry or
confused. The survey also included questions
about the impact of monitoring equipment on
stress levels and the staff's ability to
communicate important details about the
child's care.
Overall, children who used Family-Link
experienced a greater reduction in stress than
children who did not use Family-Link. Oddly,
this effect was even more pronounced for
children who lived closer to the hospital and
had shorter hospitalizations. This group
experienced a 37% stress reduction when
using Family-Link.
In addition to the stress survey, families were
also asked about the quality of the video, audio
and overall Family-Link experience. The
responses were uniformly positive with the
majority of parents rating the program excellent
or good.
"This study shows that we have another tool to
help children during their hospital stays," said
Yang. "The improvement in stress scores
shows that Family-Link is really helping many
children and might possibly be improving
outcomes."
Other authors included: Madan Dharmar,
Nayla M. Hojman, Candace K. Sadorra, Diana
Sundberg, Gary L. Wold and James P. Marcin
at UC Davis and Kourosh Parsapour at UC
Irvine.
This research was partially funded by the
William Randolph Hearst Foundation and the
Golden Bear Chapter of the California AT&T
Pioneers.
Visit children.ucdavis.edu for more information.
Implantable System Improves Sleep and
Heart Function with No Mask Required
A novel device implanted under the skin like a
pacemaker successfully treats central sleep
apnoea (CSA) in heart failure patients,
according to research presented at the Heart
Failure Congress 2014, held 17-20 May in
Athens, Greece. The Congress is the main

annual meeting of the Heart Failure
Association of the European Society of
Cardiology.
The one year results of the remede® system
pilot study were revealed for the first time by
lead author Professor William T. Abraham from
the Ohio State University. He said, "The
remede® system is the first fully implantable
device to treat central sleep apnoea in heart
failure patients. Unlike traditional mask-based
therapies – which have been shown to work
only in some patients under certain conditions
in CSA – the remede® system is acceptable to
patients and improves their sleep and heart
function."
He added, "Patients using the device tell us
they haven't slept so well in years. They have
more energy and can do their normal daily
activities without falling asleep. They also don't
have to fight with a mask."
CSA is a comorbidity in approximately 35% of
heart failure patients and doubles the risk of
death. Until now there was no proven
treatment. The remede® system uses unilateral
transvenous phrenic nerve stimulation to
prevent CSA before it occurs. The pulse
generator is implanted under the skin like a
pacemaker, just below the collar bone, and a
wire is threaded into one of the veins near the
phrenic nerve.
Professor Abraham said, "The device
stimulates the diaphragm via the phrenic
nerve, causing the diaphragm to contract. It
regularises the patient's breathing pattern
throughout the night, rather than waiting until
the patient stops breathing to react."
The remede® system pilot study was a
prospective, multicentre trial of 46 patients with
moderate to severe CSA who were implanted
with the remede® system. The primary endpoint
was a reduction in apnoea hypopnea index
(AHI) at three months compared to baseline
with six and 12 month data also collected.
The one year results, revealed today, show
that the remede® system led to substantial
benefits in sleep parameters including a
reduction in AHI, a reduction in the time spent
with low blood oxygen levels overnight, and
improvements in sleep efficiency and REM
sleep.
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The remede® system also improved important cardiac endpoints such
as heart rate variability, which is a measure of autonomic balance.
Patients were less sleepy and their quality of life improved, according to
the Minnesota Living with Heart Failure Quality of Life questionnaire.
Professor Abraham said, "Patients with the remede® system feel better,
they are less symptomatic, their quality of life is improved, and the
underlying mechanisms that lead to heart failure progression such as
autonomic imbalance are improved."
Favourable effects on the structure and function of the heart, called
reversed remodelling, were also demonstrated. In patients with the
implantable device, the heart got smaller, the left ventricular diastolic
volume decreased significantly and the heart became stronger, with
significant improvements in left ventricular ejection fraction. Professor
Abraham said, "These are changes that generally correlate with
improvement in long term clinical outcomes."

Cardiovascular Information Systems

A lifetime of care,
one comprehensive
patient record.

He continued, "The major problem with mask-based therapies such as
continuous positive airway pressure (CPAP) is patient acceptance and
compliance. Up to 50% of patients can't or won't wear a mask so their
sleep apnoea is untreated or inadequately treated."
Professor Abraham concluded, "All heart failure patients should be
screened for sleep apnoea, and those with OSA should be offered a
mask-based therapy. Patients with CSA are good candidates for the
remede® system which can improve their sleepiness, quality of life and,
potentially, their clinical outcomes."
The pivotal trial for US regulatory approval is ongoing and is set to enroll
around 150 patients in the US and Europe. Results are expected by the
end of 2015.
Leadless Pacemaker Showing Promising Results After One-Year
Newswise — Vivek Reddy, MD, Director of Arrhythmia Services for The
Mount Sinai Hospital, reported his promising 12-month follow-up data
showing the world’s first leadless pacemaker is demonstrating overall
device performance comparable to conventional pacemakers. Dr. Reddy
presented the one-year LEADLESS study data findings during his latebreaking clinical trial presentation on May 9th at Heart Rhythm 2014 in
San Francisco, CA.
The LEADLESS study’s long-term follow-up has evaluated 32 patients
with a slowed heartbeat, bradycardia, who successfully received St.
Jude Medical’s Nanostim™ leadless pacemaker at two hospitals in
Prague and one in Amsterdam. The findings, which assessed device
performance and patient outcomes through 12-months of follow-up,
show pacing thresholds (0.43 volts) and sensing (10.32 mV) of the
leadless pacemaker device are equivalent to those in traditional
pacemakers. In addition, there was no experience of infections or failure
to sense, pace, or communicate with the pacemaker.
“This is the first time we’ve seen one-year follow-up data for this
innovative, wireless cardiac pacing technology and our results show the
leadless pacemaker is comparable to traditional pacemakers,” says
Dr. Vivek Reddy, Director of Arrhythmia Services at The Mount Sinai
Hospital who is the study’s co-investigator and Chairman of its
Steering Committee. “Our latest findings further support the
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promising performance and safety of this minimally-invasive, nonsurgical pacing device. More long-term follow-up of these
LEADLESS study patients will further our understanding of the
potential advantages, benefits, and complication risks of leadless
pacemaker technology, along with additional ongoing, larger trials.”
In February, Dr. Reddy was the first to implant the leadless
pacemaker in the United States at The Mount Sinai Hospital
launching the multicenter clinical trial LEADLESS II which aims
to further test the leadless pacemaker more widely for safety and
efficacy in 670 patients at 50 centers across the U.S. and
Canada.
The miniature-sized, leadless cardiac pacemaker is placed directly
inside a patient's heart without surgery during a catheter-guided
procedure through the groin via the femoral vein. The device,
resembling a tiny, metal silver tube and smaller than a triple-A
battery, is only a few centimeters in length, making it less than 10%
the size of a traditional pacemaker. It works by closely monitoring
the heart's electrical rhythms, and if the heart beat is too slow,
provides electrical stimulation therapy to regulate it. More than 4
million patients globally have a pacemaker, and 700,000 new
patients receive one each year.
In comparison to a conventional pacemaker, the new-age leadless
pacemaker eliminates the need for a surgical pocket and no visible
pacemaker device under a patient's chest skin, no incision scar on
the chest, no connector wires or leads, and no restrictions on a
patient's daily activities. The device's benefits may also allow for
less patient discomfort, infections, and device complications and
dysfunction.
The LEADLESS study was funded by St. Jude Medical, the
manufacturer of the Nanostim pacemaker.
Dr. Reddy receives financial compensation as a consultant and
advisory board member for St. Jude Medical, the study sponsor and
manufacturer of the Nanostim pacemaker system being evaluated
in this study. In addition, in 2013 he received one-time financial
compensation from St. Jude Medical in the form of an option buyout
relating to St. Jude Medical's acquisition of Nanostim.
For more information, visit www.mountsinai.org.
Statins May Improve Wound Healing Following Cardiac
Surgery: Cholesterol-Managing Drug Appears to Influence
Inflammatory Response
Newswise — Statin therapy may help to improve wound healing in
patients following cardiac surgery and reduce overall recovery time,
especially in patients who are prone to healing complications,
according to a review article in the August 2014 issue of The Annals
of Thoracic Surgery.
“Statins have become one of the most widely prescribed
medications in the world. While they are typically used to manage
high cholesterol levels, a number of researchers have been
investigating the benefits of statins in other conditions, such as
severe infections or following organ transplantation,” said lead
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author Gerard J. Fitzmaurice, MRCSI, MSc, from Our Lady’s
Children’s Hospital in Dublin, Ireland.
Fitzmaurice, Mark E. O’Donnell, MD, and colleagues reviewed
existing literature, most of which included laboratory-based studies
on animals, and found that statins appear to affect the inflammatory
response, thereby reducing the length of time needed to heal
following surgery (13.0 days versus 18.7 days) and potentially
resulting in smaller scars.
Wounds that may benefit from statin therapy include those resulting
from cardiac surgery, such as surgical chest wounds from a
sternotomy, leg wounds from a long saphenous vein harvest, or
forearm wounds from a radial artery harvest; however, the
researchers said that any surgical wound could benefit from statins.
“Normal wound healing involves a series of phases that ultimately
leads to a scar. Many things can affect this process and it’s difficult
to determine exactly how statins might improve wound healing, but
it would appear that they influence a number of factors in the
inflammatory response,” said Fitzmaurice. “Our analysis also shows
that some statins are better at it than others.”
The authors noted that the overall rate of chest wound infections
remains low (around 1%), but there is a significant number of
cardiac surgery patients whose wounds heal slowly due to
underlying conditions, such as diabetes. Wound healing problems
are also common in the lower limb vein harvest site, where
complication rates have been reported between 10% and 20%.
“Based on the encouraging results in the systematic review, we
would recommend consideration of an appropriately conducted,
randomized-controlled double-blind clinical trial to comprehensively
assess the potential role of topical statins in the promotion of postoperative wound healing,” concluded Fitzmaurice.
The Annals of Thoracic Surgery is the official journal of STS and the
Southern Thoracic Surgical Association.
Small RNAs in Blood May Reveal Heart Injury
Like clues to a crime, specific molecules in the body can hint at
exposure to toxins, infectious agents or even trauma, and so help
doctors determine whether and how to treat a patient. In recent
years, tiny pieces of RNA called microRNAs have captured
scientific attention for their potential as markers of health and
disease.

New research at Rockefeller University and Columbia University
suggests these small molecules may be able to relay valuable
!!!!!!!!!!!!!
information about damage to the heart: Scientists in Thomas
Tuschl’s Laboratory of RNA Molecular Biology have linked an
increase in certain microRNAs circulating in the blood with injury to
cardiac muscle. The researchers hope that, one day, these
molecules might provide the basis for a more sensitive diagnostic
tool than those currently available.
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certain microRNAs expressed by muscle, including three known to
originate only in the heart,” says Kemal Akat, the first author and a
postdoc in the lab. “Our research suggests these three microRNAs
could be used as indicators of injury produced by anything from
heart attack to an impact in a car accident.”
The findings were published online July 10th in the Proceedings of
the National Academy of Sciences and add to a growing body of
knowledge about microRNAs. These small RNA molecules are
encoded in the genome, and they fine-tune the expression of
genes in the cells that produce them. They also show up in the
blood stream, outside the protective environment of the cell.
Although microRNAs are present in blood at extremely low levels,
the highly sensitive RNA sequencing techniques used by the
Rockefeller team can detect them.
The researchers profiled the microRNA in samples of blood and
heart tissue from healthy people and people suffering from one of
two types of heart failure, which develops when the heart’s
pumping action weakens, making it unable to deliver blood
throughout the body.
They compared their microRNA results with those of a protein
currently used to diagnose injury to heart muscle: cardiac
troponin. This protein occurs within healthy heart muscle cells, but
when injured, these cells leak cardiac troponin out into the blood
stream, causing its levels to spike in circulation. Something similar
appears to happen with microRNAs. The researchers found
elevated levels of muscle-associated microRNAs in the blood but
not in the heart tissue samples of the heart failure patients.
This similarity, as well as other evidence, suggests microRNAs
could also serve as biomarkers for heart injury, and the
researchers hope microRNAs could even have an advantage over
cardiac troponin. “Cells contain a small pool of soluble cardiac
troponin, but the majority is bound to heart muscle filaments. By
contrast, the protein complexes that contain microRNA within the
cell are fully soluble. For this reason, we suspect microRNAs may
be more readily released into circulation and their levels may
increase faster than cardiac troponin upon tissue injury,” Akat
says.
“RNA sequencing can capture a wide spectrum of microRNAs and
other potentially interesting RNA molecules from a tiny sample,”
Tuschl says. “This opens the possibility of finding many promising
biomarkers like those we found from heart muscle, leading to a
more universal test than the current monitoring of single proteins.
Some technological barriers must still be overcome before tests
based on RNA biomarkers like these can be brought into the clinic,
but the potential is there for an entirely new type of clinically
important diagnostic tool.”

such as mitral valve repair, septal defect closure, ASD closures,
trans-aortic valve implantation/repair, left atrial appendage closure
and paravalvular leak closure remain challenging.
Long
procedures times and steep learning curves are common.
X-ray is invaluable for visualizing devices, and 3D
transesophageal echocardiography (TEE) imaging provides critical
insights into soft tissue anatomy as well as function and flow
information. These images, however, are represented differently,
so valuable time and effort was often channeled into mentally
aligning them.
Philips EchoNavigator tackles this issue head-on by automatically
fusing live TEE and live fluoroscopic images, in real-time. This
unique feature, known as SmartFusion, allows users to intuitively
and quickly guide devices in the 3D space. The TEE transducer
position and orientation is automatically tracked in the X-ray image,
allowing the echo and X-ray images to move in sync when the Carm is repositioned. Markers placed on the soft tissue structures
within the echo image automatically appear on the X-ray for context
and guidance. The TEE field of view (cone) is also displayed as an
outline for additional reference.
According to Dr. John C. Carroll, Medical Director of the Cardiac
and Vascular Center at the University of Colorado, Denver,
EchoNavigator’s SmartFusion gives clinicians a clearer impression
of spatial relationships: “The fusion of live fluoroscopic and live
echo images helps in understanding the relationship between soft
tissue anatomy and devices for fast and accurate interventions in
structural heart disease.”
Overview of the key EchoNavigator clinical functionality:
• Real-time fusion of live echo and live X-ray images for
intuitive guidance.
• Markings placed on soft tissue, in echo, automatically
appear in the X-ray image (for context)
• Echo and X-ray images move in sync when the C-arm is
repositioned.
• Three TEE perspectives of the anatomy are simultaneously
displayed in real time.
• Examine echo data, change the viewing direction and zoom
in/out at tableside.
• 3D TEE field of view (cone) visible on the X-ray image for
additional reference.
See the video on the enhanced electronic
version of Congenital Cardiology Today at:
www.CongenitalCardiologyToday.com

TCT Technology Update: Philips Newest Release of
EchoNavigator Fuses Live X-ray and live Echo for Intuitive
Guidance During Structural Heart Disease Procedures
Increasing numbers of patients with structural heart disease can
be treated with catheter-based techniques, thanks to a growing
number of suitable devices. Yet performing complex procedures
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Rady Children's to Establish Pediatric
Genomics and Systems Medicine
Institute
Newswise — Rady Children’s Hospital-San
Diego has taken a major step forward in
the research of childhood diseases with
the establishment of the Rady Pediatric
Genomics and Systems Medicine Institute
at Rady Children’s. Ernest Rady and family
have made yet another extraordinary
investment in the health and well-being of
children by pledging $120 million to
support pediatric research and innovation
at the Institute. The gift is the largest
donation ever made to Rady Children’s
Hospital Foundation. Rady Children’s
Board of Trustees has committed an
additional $40 million in funding to support
the Institute.
“After more than one and one half years of
evaluating the design and mission of an
Institute at Rady Children’s, this Institute
will assemble a team of world class
scientists, researchers and clinicians who
will focus their talents on preventing,
diagnosing, treating and curing childhood
disease through genomics and systems
medicine research,” said David F. Hale,
Chairman of the Board. “The Institute will
work closely with UC San Diego and
establish relationships with other academic
and research institutions, companies
involved in genomics research and other
children’s hospitals to advance the mission
of the Institute,” said Hale.
“The commitment Ernest Rady and the
Board has made is truly transformative,”
said Donald Kearns, MD, President of
Rady Children’s. “This Institute and gift will
secure Rady Children’s place at the
leading edge of research, discovery and
innovation into childhood disease and
injury, and set national and international
standards for pediatric care.”
“As we move into an exciting new era of
medicine, it is our responsibility to
encourage the ambitious research and
innovation that will accelerate the process
by which discoveries are made and
translated into cures,” said Mr. Rady.
Discoveries in genomics and the resulting
emergence of personalized medicine hold
unprecedented promise, yet the methods
and resources for translation into cures
and treatments are still to be identified.

This gift will allow Rady Children’s to invest
these funds in the highest and most
current needs to keep pace with new
technology and stay on the cutting edge of
genomics and systems medicine. It is
planned that the Institute will be housed in
two facilities, 7910 Frost St., adjacent to
Rady Children’s, and a location in the
Torrey Pines area, situated among other
distinguished research institutes.
Mr. Rady served as Chair of the Children’s
Hospital and Health Center Board from
1990 to 1993, during which time the Board
oversaw construction of the hospital’s
Rose Pavilion. He also served as a
member of that same Board, and as a
member of the Children’s Hospital-San
Diego Board, in the 1980s and ‘90s. During
that time, Mr. Rady and his wife, Evelyn,
made several major donations to
Children’s; the main entrance lobby and
the second floor Medical/Surgical Center of
the Rose Pavilion are named for Dr. Max
and Rose Rady, a tribute to Mr. Rady’s
parents. In 2006, in recognition of a $60
million gift by the Rady family and
American Assets, Inc., the company Mr.
Rady founded in 1967, the Board of
Trustees voted unanimously to rename the
hospital Rady Children’s Hospital-San
Diego.
“Not only will generations of children
benefit from Mr. Rady’s extraordinary
legacy of giving, our entire region is the
better for it,” said Paul Hering, Chair, Rady
Children’s Foundation Board. “Very few
people in the world have succeeded in
making such a positive, lasting
philanthropic impact on our children now
and in the future.”
For more information, visit www.rchsd.org
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