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Bedside Ultrasound in the Critical Care 
Unit: a Concept  Becoming of Primary   
Importance and Growing 

Ultrasonography has become an invaluable 
tool in the management of critically ill pa-
tients. Its safety and portability allow for use 
at the bedside to provide rapid, detailed in-
formation regarding the cardiovascular sys-
tem and the function and anatomy of certain 
internal organs. Echocardiography can non-
invasively elucidate cardiac function and 
structure. This information is vital in the man-
agement of hemodynamically unstable pa-
tients in the ICU. In addition, ultrasonogra-
phy has particular value for the assessment 
and safe drainage of pleural and intra-
abdominal fluid and the placement of central 
venous catheters. Hand-carried ultrasound 
devices (HCUs) can provide immediate diag-
nostic information not assessable by physical 
examination alone. Performance of an ultra-
sound examination in the ICU allows for proce-
dures that previously required transport to the 
radiology suite to be performed at the bedside. 
This is an important advantage in the treatment 
of the critically ill patient as the portability of the 
examination prevents many of the potential 
complications that are known to occur during 
patient transport out of the ICU[1,2].  

“Goal-directed” Echocardiography 

In the critically ill patient with unexplained 
hemodynamic instability, determination of 
cardiac function is an integral part of the 
medical management. Echocardiography is 
of the utmost importance to evaluate left and 
right ventricular function in this setting[3-6], 
as clinical examination and invasive hemo-
dynamic monitoring are not always reliable 
and often misleading[7-10]. Assessment of 
the pericardial space to rule out the pres-
ence of a tamponade is also an important 
indication to perform a focused ultrasono-
graphic bedside cardiac examination. Point-
of-care exam will also help to indirectly as-
sess the volemic status of the patient by as-
sessing the biventricular dynamics and di-
mensions and by estimating right atrial pres-
sure (by using inferior vena cava diameter 
and its respiratory variation). 

Assessment of Central and Peripheral 
Vessels 

Central venous catheterization is frequently 
performed in critically ill patients. Placement 
of a central venous catheter is not without 
risk and can be associated with adverse 
events (arterial puncture, local hematoma, 
hemothorax, pneumothorax) that are both 
hazardous to patients and expensive to treat 
[11,12]. Complications have been reported in 
up to 15-20% of cases. The use of ultra-
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tance from radiologists or other experi-
enced sonographers. 

“Goal-directed” General                 
Ultrasonography: Assessment of 
Pleural Effusions, Intra-Abdominal 
Fluid Collections and Urinary Bladder 

Ultrasound examination of the pleural 
space has proven to be of high value for 
diagnosis of effusion. Its value in aiding 
in the drainage of pleural effusions with 
a catheter or for simple thoracentesis is 
now well recognized[18]. It is especially 
valuable in guiding drainage of loculated 
or very small effusions. In the mechani-
cally ventilated patient, it may be haz-
ardous to attempt a blind tap for a sus-
pected effusion, especially if the effusion 
is small or if the patient is on a high level 
of PEEP. Under such circumstances, 
potential risk for pneumothorax or other 
complications are high. Lichtenstein and 
colleagues[19] evaluated the feasibility 
and safety of ultrasound-aided thoracen-
tesis in 40 mechanically ventilated pa-
tients. No complications occurred in the 

sound guidance during central venous 
catheterization has been well demon-
strated to reduce the risk of complica-
tions, most notably for the internal 
jugular route. It has also been shown 
to improve the rapidity of catheter 
placement, decrease the number of 
attempts before successful placement, 
and improve the overall rate of suc-
cessful placement.  Multiple studies 
have reported the superiority of ultra-
sound-assisted cannulation of the in-
ternal jugular vein in ICU patients as 
compared with the external landmark-
guided technique[13-17]. Most periph-
eral and central vessels that are cathe-
terized can usually be imaged by ultra-
sound (Figure 1).  

The benefits demonstrated for ultra-
sound guidance have been shown 
across operators with varying levels of 
experience in central catheter placement 
and in patients with both low and high 
risks of potential complications. The 
technique is easy to learn and can be 
self-taught with some practical assis-

Figure 1.  Ultrasound imaging of the right internal jugular vein (upper row) reveals a vein of 
relatively small caliber compared to that on the left side (lower row). Moreover, the right  
internal jugular vein lies directly over the right carotid artery making it a high risk anatomy     
if a catheter is to be inserted. In this case, canulation of the left internal jugular vein would 
clearly be the best choice. Using ultrasound to identify the dominant internal jugular vein 
prior to insertion of a central catheter is a simple, non-invasive and rapid technique. Internal 
jugular vein asymmetry can be seen in up to 60% of patients and can sometimes be         
significant. Identifying such asymmetry will likely result in a shorter and safer procedure.  

45 ultrasound-aided thoracentesis, all 
performed by intensive care physicians. 
Similar results have been obtained in a 
more recent comparable study by Mayo 
et al[20]. The basic skill required to de-
tect a pleural effusion by ultrasonogra-
phy can be acquired in a very short pe-
riod of time. 

The same diagnostic and therapeutic 
procedures described above can be ap-
plied for intra-abdominal fluid collec-
tions. Evaluation for intra-abdominal 
fluid collection or abscess are restricted 
to areas that are not impeded by gas-
filled structures and include the regions 
around the liver and gallbladder, spleen, 
kidneys and lateral retroperitoneal ar-
eas, lateral gutter and pelvis around the 
uterus and bladder. As with pleural effu-
sions, intra-abdominal fluid collection 
can be percutaneously sampled or 
drained safely at the bedside under real-
time ultrasonographic guidance.    

Bedside Ultrasound in the Pediatric 
ICU Environment 

The body of literature on the use and 
impact of bedside ultrasound in the pedi-
atric ICU population is not as wide as 
that for the adult population. Despite 
that, certain specific applications have 
been described. The benefits of ultra-
sound-guided central venous canulation 
in infants and children has been well 
documented in the pediatric  literature 
since the 1990s[21,22]. More recent 
articles have also shown that ultra-
sound-guided technique for placement of 
central venous catheters was easy to 
apply in infants and children and that it 
increased the precision and safety of the 
procedure in this group of patients 
[23,24]. Recent literature has also 
shown that non-cardiologist pediatric 
intensive care physicians with a limited, 
“goal-directed”  training, were capable of 
diagnosing significant pericardial effu-
sions, decreased LV systolic function, 
and LV enlargement with good accuracy 
[25]. Similar findings have been demon-
strated in another recent study[26] who 
tested the accuracy of bedside-limited 
echocardiography by the emergency 
physician (BLEEP) in estimating left ven-
tricular function and inferior vena cava 
(IVC) volume (as an indirect measure of 
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sound machines that are lightweight (6-
10 lbs), battery-powered and much less 
expensive than the sophisticated high-
end machines (Figure 2). Despite the 
fact that their initial introduction into 
clinical patient care was met with some 
criticism, the tremendous potential of the 
HCU to immediately provide diagnostic 
information at the bedside not assess-
able by the physical examination alone,  
has been increasingly demonstrated and 
recognized in the last few years[29,30, 
32-34]. These devices may facilitate the 
full clinical potential of ultrasound imag-
ing in the ICU, with true portability, ease 
of use and low cost . They are especially 
powerful when used as an adjunct to the 
physical examination[29,33]. 

An examination using HCU is usually 
"directed" toward a specific clinical 
question and is, in general, significantly 
shorter in duration (less than 6 minutes 
in some studies) than one using tradi-

                                                                              

in the literature[8,29,30]. The safety and 
utility of performance of bedside ultra-
sound by the intensivist for various other 
purposes in the ICU (central venous 
cannulation, thoracentesis, paracentesis) 
have also been well demonstrated[13-17]. 

Focused bedside ultrasound, as done by 
the intensivist, is performed most of the 
time  to answer a specific clinical ques-
tion that will often ultimately lead to an 
important change in clinical diagnosis or 
management of a medical / surgical con-
dition.  

Both the acquisition and interpretation 
of  images are highly dependent upon 
the skill of the operator. Rigorous 
training is required  if the goal is the 
performance and interpretation of a 
complete echocardiographic study as 
suggested by the American College of 
Cardiology and the American Heart 
Association[31].  However, a lower 
degree of training is feasible when the 
goal is to perform a focused exam 
used as an extension to the physical 
examination. Provided that physicians 
performing point-of-care examinations 
have adequate training, have realistic 
expectations, and understand the po-
tential limitations of a “goal-directed” 
exam, then use of bedside ultrasound 
by the intensivist as an extension to 
the physical examination has the po-
tential to create a tremendous advan-
tage for bedside assessment and 
treatment of the ICU patient. 

Hand-Carried Ultrasound:                    
a Revolution for Enhancement of ICU 
Care 

The  traditional physical examination is 
often significantly limited in the diagno-
sis of cardiopulmonary pathology. These 
diagnostic shortcomings are exagger-
ated in acutely ill ICU patients. HCU’s 
are a new generation of portable ultra-

preload) in patients admitted to an inten-
sive care unit. Results of that study sug-
gest that with goal-directed training and 
pediatric cardiology oversight, pediatric 
emergency physician sonographers are 
capable of obtaining images that permit 
accurate assessment of LV function and 
IVC diameter. Bedside ultrasound has 
also been used with good success for 
assessment of pediatric trauma[27] 
and for other uses like bedside bladder 
ultrasound scanning to estimate the 
amount of urine present within the 
bladder [28]. 

As in the adult population, the goal of 
the bedside ultrasound study in the criti-
cally ill pediatric patient is intended only 
to be a clinical decision support tool and 
not to supplant formal cardiac and gen-
eral imaging.  

Performance of Bedside                 
Ultrasonography by the  Intensivist 

As it is usually not feasible to have a 
cardiologist or sonographer available on 
immediate call on a 24-hour basis to 
perform bedside ultrasonographic ex-
aminations in the ICU, advantages of 
having the intensivist performing the 
exam himself are many. It can provide: 
immediate information on  LV / RV func-
tion, volume status, pericardial space, 
aorta and valvular pathologies with no 
delays; it allows diagnosing and monitor-
ing response to therapy (fluid, inotropes) 
by doing repetitive bedside evaluations; 
it allows assessment of the pleural and 
abdominal cavities for free fluid; and it  
improves safety when performing inva-
sive procedures. Finally, it serves as an 
important learning and teaching tool at 
the bedside to better understand pa-
tients physiology.  

Successful performance of bedside 
echocardiography by non-cardiologist 
intensivists has been well demonstrated 
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Figure 2.  HCU’s are a new generation of  
portable ultrasound machines that are light 
weight (6-10 lbs), battery powered and much 
less expensive than the sophisticated       
high-end machines. Their small size is a   
tremendous advantage in the acute care   
environment as space is often significantly 
limited as shown in this picture of an ICU  
patient on mechanical ventilation and also 
receiving continuous hemofiltration therapy 
(the  portable ultrasound  device in the above 
picture is the MicroMaxx system from 
SonoSite). 
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hemodynamically unstable patients. 
The focused assessment for sono-
graphic examination of trauma (FAST) 
examination is done with a specific 
purpose, usually identification of he-
moperitoneum, hemothorax, or tampo-
nade. FAST seeks to determine the 
presence of fluid in four areas:  

(1) the subxiphoid region for the       
pericardial sac,  

(2) the right upper quadrant in          
Morison’s pouch,  

(3) the left upper quadrant in the 
splenorenal recess, and  

(4) the pelvis in the pouch of Douglas 
or rectovesical space. Since the 
FAST examination is non-invasive 
and quickly performed at the bed-
side, it is ideal for detecting intra-
abdominal injury in the resuscita-
tion area. It has now been incorpo-
rated in the trauma resuscitation 
algorithm of the majority of Level I 
trauma centers in the United States. 
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Point-of-care ultrasound in the emer-
gency room also has a very important 
role in the care of patient who presents 
with unexplained abdominal pain with or 
without hypotension. In such a clinical 
situation, bedside ultrasound is per-
formed to rule out the presence of a dis-
secting  abdominal aortic aneurysm. 
Timely recognition of such a lethal diag-
nosis by bedside ultrasound performed 
by the ER physician speeds the diagno-
sis and treatment of such a condition, 
and most likely, ultimately saves lives. 

Bedside ultrasound in the ER is also 
often used for focused assessment of 
the hemodynamically unstable patient to 
rule out a cardiac cause to explain the 
unstability (for example; left and/or right 
ventricular failure, cardiac tamponade). 
Ultrasound will often also be used for 
obstetrical purpose to detect, for exam-
ple, if a pregnancy is present or not.  

Anesthesiology 

In the anesthesia environment, bedside 
ultrasound will most often be used for as-
sessment of peripheral and/or central ves-
sels to help for insertion of catheters  and 
for performance of regional block anesthe-
sia. With bedside ultrasound, the anaes-
thesiologist can directly visualize nerves 
and their main surrounding structures 
(artery, veins, muscles, soft tissues) allow-
ing precise insertion of the needle and 
direct visualization of local anesthetic 
spread around the nerves. This greatly 
improves the overall success of the proce-
dure and, very importantly, also greatly 
improves its safety. 

Focused assessment of the cardiac func-
tion can also be an important aspect of the 
use of bedside ultrasound by the anaes-
thesiologist (for example with an unstable 
patient in the recovery room). Also, with 
the new transesophageal (TEE) probes 
that are now available on some portable 
machines, the anaesthesiologist can moni-
tor global and regional cardiac function 
before, during and after a surgery. In addi-
tion, cardiac anaesthesiologists, can use 
the portable devices with TEE probes to 
assess valvular function, aortic diseases 
and other cardiac surgical pathologies.  

One of the great advantages of the port-

tional echocardiography. The disadvan-
tage of such directed examinations with 
hand-carried devices is that they are not 
as comprehensive and can potentially 
miss some findings compared to traditional 
echocardiographic examinations. How-
ever, the HCU devices should not be com-
pared with the yield or quality of the high-
end machines. The HCU should be viewed 
more as an extension to the physical ex-
amination. Imaging modes and capabilities 
of currently available HCU machines vary 
with color Doppler [true Doppler vs power 
Doppler], spectral Doppler, harmonics and 
capacity to output video and image stor-
age. Results from  studies[30,32] suggest 
that the accuracy of HCU with respect to 
two-dimensional imaging remains very 
good in the critically ill patient when com-
pared to standard ultrasound  machines, 
but that information derived from HCU 
Color-Doppler imaging should be inter-
preted cautiously in this patient popula-
tion. 

The value of HCU in the ICU extends 
beyond the cardiovascular examination 
in that it allows for the safe performance 
of bedside procedures which have tradi-
tionally been performed "blindly." A HCU 
device will reduce complications associ-
ated with central venous cannulation and 
should be considered the standard of care 
when performing such hazardous proce-
dures as thoracentesis in mechanically 
ventilated patients, paracentesis, and peri-
cardiocentesis (Figure 3).  

Specific Applications for Point-of-
Care/Bedside Ultrasound Technology 
in Other Acute Care Environments: 
Emergency Medicine, Anesthesiology 
and the Operating Room 

Emergency medicine 

In emergency medicine, point-of-care 
ultrasound has a very important place 
for the assessment of unstable trauma 
patients. Since the early 1990s, bedside 
ultrasound has been used in the United 
States as an additional diagnostic mo-
dality for use in determining the pres-
ence of intra-abdominal injury after blunt 
trauma. It is performed in the trauma bay 
during the secondary survey (as de-
scribed in Advanced Trauma Life Sup-
port) or as part of the primary survey in 

Figure 3.  A HCU device will reduce       
complications associated with central     
venous cannulation and should be          
considered the standard of care when    
performing such hazardous procedures as 
thoracentesis in mechanically ventilated 
patients, paracentesis, and                    
pericardiocentesis (the latter being         
illustrated in the picture above). 
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able devices in the OR is that the device 
can easily be hand-carried from one oper-
ating room to the next with great ease. 
Also, as the space is usually very limited in 
the OR, having portable devices makes it 
much more easy to work in that environ-
ment (Figure 3).  

Operating Room 

In the surgical suite, the portable bedside 
ultrasound can not only be useful for the 
anaesthesiologist, but also for the sur-
geons. More and more surgeons are doing 
ultrasound-guided surgeries where they 
will, for example, localise nodules that 
have to be removed in a liver. They are 
able to vizualise tissue, vessels , nodules 
and other important surrounding struc-
tures. It allows them to precisely assess 
the anatomy and to assess for the com-
pleteness of their surgery. 

What specific important features should a 
medical facility look for when making a 
buying decision?   

The most important point will be to look for 
a device that will fulfill the needs and will 

do the job in the specific environment in 
which it will be used in. A device that will 
be used in a fast paced, acute care setting 
like the ICU or ER will need to possess 
very specific important features: 

It has to be a reliable device that will boot/
start quickly and easily at the touch of a 
button. Some portable devices are working 
based on a Windows platform and can take 
up to 90-120 seconds to start up. This is 
way too long when you have a patient 
suddenly becoming in shock in front of 
you and that you want to assess immedi-
ately. Other devices have a different oper-
ating system that permits them to boot up 
and be available in less than 14 seconds. 

The device has to be very solid and tough. 
In environments such as ERs and ICUs, 
devices will be submitted to a lot of move-
ments, hits, and other challenges that they 
have to be able to support. Some devices 
made out of different forms of plastic are 
too fragile for such an environment. 

The device has to really be portable so 
that you can leave with it in your hands if 
you want (without necessarily having to 

                                                                              

have the accompanying cart) in case you 
have to, for example, run to a cardiac ar-
rest in a remote room.  

The device should be easily cleanable. 
With the growing rate of nosocomial infec-
tions in the ICU, it is mandatory that the 
portable system chosen be resistant 
enough to be safely cleaned with 
“disinfectants” between two patients. 

An interesting, versatile portable device 
should have the possibility to have differ-
ent kind of probes connected to it 
(including TEE) and should have the capa-
bility of recording clips, images, and data. 

Depending on the specific needs of the 
buyers, some devices may be a better 
choice than others if they offer very spe-
cific software or modalities (for example, 
the possibility of doing contrast echo), if 
they can offer a TEE probe, or if they can 
offer surgical probes. 

Finally, service and warranty are  impor-
tant aspects of the buy and they should be 
looked at carefully before choosing a spe-
cific device. 

Figure 4.  One of the great advantages of the portable devices in the OR is that the device can easily be hand-carried from one operating room to 
the next with great ease. Also, as the space is usually very limited in the OR, having portable devices (left) makes it much more easy to work in 
that environment compared to the more bulky traditional ultrasound systems (right). 
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Perspective 

Bedside ultrasonography has become an 
indispensable tool in the management of 
critically ill patients for the rapid assess-
ment of cardiac function, for placement 
of central and peripheral venous cathe-
ters, and for assessment and safe drain-
age of  pleural and intra-abdominal fluid 
collections. The new generation of port-
able, battery-powered, inexpensive, 
hand carried ultrasound devices is ide-
ally suited for use by the intensivist at 
the bedside. The safety and utility of  
bedside ultrasonography performed by 
adequately trained intensivists has now 
been well demonstrated. 

The importance of adequate training and 
subsequent maintenance of competence 
cannot be overemphasized, as inappropri-
ate use or misapplication  could potentially 
temper the acceptance of bedside ultra-
sound by the intensivist. Training of inten-
sivists and emergency room physicians in 
performance of emergency bedside ultra-
sound should provide rapid answers to 
clinical questions that may profoundly af-
fect medical and surgical management 
decisions. Training in echocardiography 
and general ultrasonography should be 
incorporated in the critical care fellowship 
as part of the training program. 

Equipping critical care physicians with 
HCUs and training them to perform 
point-of-care examinations will poten-
tially translate into improved patient 
care. The utility and impact of HCU at 
the bedside of critically ill patients can 
no longer be denied. 
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AGA Medical Introduces New AMPLATZER TorqVueTM Delivery    
System 

AGA Medical Corporation introduces the new AMPLATZER TorqVueTM 
Delivery System, offering improved delivery of AMPLATZER Occluder 
devices. The new TorqVue System incorporates design changes based 
on clinician feedback to improve function, visibility and ease of delivery. 
Specific key improvements 
include:  Reinforced delivery 
sheath with stainless steel 
braid for improved flexibility 
and  k i nk- r esist ance;        
Radiopaque platinum distal 
marker band to increase 
visibility, allowing for precise 
placement; New PTFE inter-
nal lumen coating to reduce 
friction, and  Transition to a 
softer distal segment for 
improved maneuverability in 
tortuous anatomy.  

The new TorqVue System is 
intended for use with AMPLATZER ASD, PDA, PFO and Muscular VSD 
Occluder devices. The new system will replace the current delivery    
system, and is available to clinicians as of March, 2006. For more      
information contact AGA Medical at +1-888-546-4407 or visit 
www.amplatzer.com 

 

Engineered Heart Tissue Offers Insights into Irregular    
Heartbeats, Defibrillator Failure 
Engineers who have induced heart cells in culture to mimic the 
properties of the heart have used the tissue to gain new insight 
into the mechanisms that spawn irregular heart rhythms. Stud-
ies of the engineered cardiac tissue revealed that while electric 
shocks such as those delivered by defibrillators usually 
stopped aberrant waves, in some cases they cause them to 
accelerate and multiply. 

The Duke University and Johns Hopkins University team, led 
by Nenad Bursac of Duke's Pratt School of Engineering, re-
ported its findings in the Feb. 1, 2006, Cardiovascular Re-
search. Bursac and study co-author Leslie Tung conducted the 
experiments at Johns Hopkins before Bursac joined the Duke 
faculty. The work was supported by the National Institutes of 

www.CongenitalCardiologyToday.com 

ME D IC A L NE W S ,  PRO D U C T S A N D  IN F O R M AT I O N 

Health and the American Heart Asso-
ciation. 

In their experiments, the researchers 
sought to understand the characteristics 
of ventricular tachycardia -- a condition 
characterized by abnormally fast beating 
of the heart's pumping chambers. In par-
ticular, they sought to understand how 
such arrhythmia may lead to ventricular 
fibrillation, in which the heart's electrical 
activity becomes disordered, causing the 
ventricles to flutter rather than synchro-
nously beat. As a result, pumping of the 
blood is inefficient, and death can result 
within minutes. 

"Ventricular tachycardia and fibrillation 
are the leading causes of sudden death 
in the developed world," Bursac said. 
"Yet, in humans and animals the anatomy 
is so complex that mechanisms of such 
arrhythmias are difficult to dissect sys-
tematically." 

In their study, Bursac and his colleagues 
created a simpler version of cardiac tis-
sue using cells from the heart ventricles 
of neonatal rats. They transferred the 
cells into culture dishes on which they 
had stamped precise patterns of proteins 
known to support heart tissue growth. 
The proteins caused the cells to orient 
themselves, interconnect and grow in a 
manner that mimics normal heart tissue, 
Bursac explained. 

The team then induced electrical activity in 
these engineered tissues as would occur in 
ventricular tachycardia and attempted to 
halt it with pace-setting pulses. 

"In the beginning, there is a single rotat-
ing wave -- the 'culture dish' analog of 
ventricular tachycardia," Bursac said. 
"After a short period, we applied trains of 
pulses in an attempt to terminate this 
wave." 

http://www.CongenitalCardiologyToday.com
http://www.sonosite.com
http://www.sonosite.com
http://www.amplatzer.com
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MEDICAL CONFERENCES 

SCAI - 29th Annual Scientific          
Sessions (The Society of                    
Cardiovascular Angiography and      
Interventions)                                        
May 10-13, 2006; Chicago, IL USA            
www.scai.org 

Effective Prenatal Screening of        
Congenital Heart Disease                         
May 11-13, 2006; London, UK                  
mailto:Morphology@rbnt.nhs.uk                    

41st Annual Meeting Association for 
European Paediatric Cardiology           
May 24-27, 2006; Basel, Switzerland        
www.akm.ch/AEPC2006/  

9th International Workshop in             
Catheter Interventions in Congenital 
and Structural Heart Disease                           
June 8-10, 2006; Frankfurt, Germany           
www.chd-workshop.org 

Pediatric Cardiology Review 2006 
June 12-16, 2006; South Beach, Miami, 
FL USA                                                         
www.cbcbiomed.com 

2nd Toronto Symposium:                        
Contemporary Questions in          
Congenital Cardiology: The Right 
Heart                                                   
June 18-20, 2006; Toronto, Canada             
www.sickkids.ca/cardiologysymposium 

16th Annual Congenital Heart Disease 
in the Adult 
June 25-28, 2006; Stevenson, WA USA 
www.ohsu.edu/som/cme 

Specialty Review in Pediatric            
Cardiology 
June 26-29, 2006; Chicago, IL USA 
www.conferences.uiuc.edu/pcard06 

XV PARMA Echo Meeting 
June 28-30, 2006; Parma, Italy 
www.unipr.it/arpa/echomeet 

2006 International Symposium on the 
Hybrid Approach to Congenital Heart 
Disease (ISHAC) 
June 29-30, 2006; Columbus, OH USA 
www.hybridsymposium.com 

celerated heart rate or induction of ven-
tricular fibrillation. 

When pacing pulses accelerate tachy-
cardia, current ICD devices usually de-
liver a strong and painful shock, he said. 
Further study of the engineered tissues 
might lead to more reliable and less 
painful strategies for halting arrhythmias, 
Bursac said. For example, preliminary 
observations suggested that pacing the 
engineered tissue at rates slightly below 
the rate of tachycardia may still slow 
down the accelerated rhythm. 

The results in general demonstrated the 
promising utility of engineered tissue in the 
laboratory for studying the complex elec-
trophysiological properties of the heart in 
both health and disease, they said. 

"Implanted defibrillators can protect 
many patients, but sometimes the de-
vices instead accelerate rapid heart 
beats," Bursac said. "The mechanism 
responsible for this had remained un-
clear. We've now been able to show in 
these cardiac cell cultures that electric 
pulses sometimes break rotating waves 
rather than block them." 

Engineered cardiac tissues also might 
prove a useful testing ground for poten-
tial drug and gene therapies that could 
restore normal heart rhythms, he added. 

"Bursac and Tung have presented a 
convincing mechanistic explanation for a 
clinically important phenomenon that 
they reproduced in a Petri dish," Igor 
Efimov and Crystal Ripplinger, both of 
Washington University in St. Louis, 
wrote in an editorial. "Their study 
showed that, as in clinical therapy, 
anti-tachycardia pacing is highly suc-
cessful; yet in some cases, it may re-
sult in acceleration of reentrant ar-
rhythmia instead of its termination." 

For more information: www.duke.edu. 

The pulses successfully halted the wave 
80% of the time, they reported. In the 
remaining cases, however, the pulses 
converted the single wave into multiple 
waves that continued to activate the car-
diac cells at an accelerated rate. 

"In other words, instead of terminating it, 
the pacing actually perpetuated and 
worsened the initial condition in about 
20% of the cases," Bursac said. "That 
percentage approximates the frequency 
with which this is thought to occur in 
patients with implanted defibrillators." 

The researchers' analysis revealed a 
possible explanation for the two re-
sponses. They found significant differ-
ences in propagation of electrical activity 
through the engineered tissues between 
those that responded to pace-setting 
shocks by halting their aberrant rhythm, 
and those that responded by accelerat-
ing their rhythm. 

“Should such characteristic patterns hold 
in patients, physicians could potentially 
use them to identify those people for 
whom defibrillators are more likely to 
worsen abnormal heart rate,” Bursac said. 

So-called implantable cardioverter defi-
brillators (ICD) monitor the timing of 
heartbeats and can deliver small or large 
shocks to correct arrhythmias. Such de-
vices have become increasingly common 
for patients who have experienced arrhyth-
mias and are therefore at increased risk 
for future rhythm abnormalities.  In pa-
tients with implanted defibrillators, the 
devices often attempt to terminate ven-
tricular tachycardia by delivering electri-
cal pulses to a single site at a rate 
slightly higher than the rate of tachycar-
dia. Such pacing usually overrides the 
abnormal heart waves to restore a nor-
mal rhythm. 

In 5 to 20% of cases, however, the anti-
tachycardia pacing can result in an ac-

http://www.CongenitalCardiologyToday.com
http://www.scai.org
mailto:Morphology@rbnt.nhs.uk
http://www.akm.ch/AEPC2006/
http://www.chd-workshop.org
http://www.cbcbiomed.com
http://www.sickkids.ca/cardiologysymposium
http://www.ohsu.edu/som/cme
http://www.conferences.uiuc.edu/pcard06
http://www.unipr.it/arpa/echomeet
http://www.hybridsymposium.com
http://www.cbcbiomed.com
http://www.cbcbiomed.com
mailto:cmeinfo@cbcbiomed.com
mailto:achang@choc.org
http://www.cbcbiomed.com
http://www.duke.edu
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Hospital was instrumental in helping to 
organize the program content and logisti-
cal aspects of the course. 

Before the opening of the scientific meet-
ing, a special pre-conference symposium 
(sponsored by Philips, Inc. and co-staffed 
by the echocardiography lab from the 
Medical University of South Carolina) was 
attended by nearly 60 professionals.  Enti-
tled “Cardiac Anatomy: Any Way You 
‘Slice’ It—Past, Present and Futuristic 
Imaging.” Professors Robert Anderson 
and Paul Weinberg reviewed anatomical 
classification and nomenclature, followed 
by hands-on manipulation of three-
dimensional echo data sets by Dr. Girish 
Shirali.  As you might imagine, there were 
some “spirited discussions” between Bob 
and Paul about what to name things, but 
for me, one of the highlights of the session 
was the “old school” approach to under-
standing complex cardiac anatomy with 
specimens (beautifully displayed by ani-
mated power point slides from Professor 
Anderson, and real specimens from the 

By Gil Wernovsky, MD 

 

Between February 8th and 12th, 2006, 
The Cardiac Center at The Children's 
Hospital of Philadelphia (CHOP) hosted 
Cardiology 2006: 9th Annual Post Gradu-
ate Course in Pediatric Cardiovascular 
Disease at the Hyatt Regency at Gainey 
Ranch, Scottsdale, Arizona.  Over 725 
professionals in neonatal and pediatric 
cardiovascular disease attended the meet-
ing from 45 states and 16 countries, in-
cluding attendees from Japan, Taiwan, 
Australia, North and South America,     
Africa, the Middle East, Scandinavia and 
Europe.  While there are many excellent 
subspecialty meetings throughout the 
year, as well as national meetings of vari-
ous societies such as the American Heart 
Association, Society of Critical Care Medi-
cine, American College of Cardiology and 
American Academy of Pediatrics, this an-
nual meeting brings together all of us who 
care for pediatric heart disease, including 
physicians from multiple disciplines, 
nurses, perfusionists, physician assistants, 
sonographers and administrators.  In addi-
tion to the faculty from the Cardiac Center 
at CHOP, the local faculty from the Cardio-
vascular Program at Phoenix Children’s 

cardiac registry at CHOP shown on the 
“heart-cam” by Professor Weinberg) fol-
lowed by the “new school” 3D data sets 
from Girish and his staff.  The mutual 

smiles on the faces of Professors 
Weinberg and Anderson during the 3D 
data reconstructions were incredible, al-
most to imply: “now everyone can see and 
manipulate the heart the way I have been 
able to do!”  Based upon the success of 
this session, preliminary plans are under-
way for an expanded 3-day meeting with 
the above staff, to include additional 
specimens with hands-on sessions, addi-
tional imaging such as  intracardiac ultra-
sound, MRI and CT, intraoperative video 
and long term outcomes, co-sponsored by 
The Medical University of South Carolina 
in   Charleston, The Hospital for Sick  Chil-
dren at Great Ormond Street in London 
and The Cardiac Center at The Children's 
Hospital of Philadelphia.  The tentative 
date is May, 2007. 

Four sessions were held reviewing com-
mon congenital heart disease, including 
transposition of the great arteries, tetral-
ogy of Fallot, ventricular septal defect, and 

HI G H L I G H T S  FRO M CA R D IO LO G Y 2006:  9T H AN N UA L  P O S T  
GR A D UAT E C O U R S E IN  PE D IAT R IC  CA R D IOVA S C U LA R  D IS E A S E—
STAT E O F  T H E  AR T MA N AG E ME N T O F  T H E  NE O N AT E A N D  IN FA N T 
W IT H CA R D IAC  D IS E A S E  

Drs. Robert Anderson (London), Girish Shirali 
(Charleston) and Paul Weinberg (Philadelphia) 
after the Pre-conference workshop: Cardiac 
Anatomy—Any Way You Slice It. 

Dr. David Nykanen (Orlando) and Dr. Neil 
Wilson (London). 

MAY 2006                                                             10                    CONGENITAL CARDIOLOGY TODAY           

 2ND ANNUAL TORONTO SYMPOSIUM                                                      
CONTEMPORTARY QUESTIONS IN CONGENITAL HEART DISEASE: 
THE RIGHT HEART 

June 18-20, 2006 

Call: (416) 813-6132 or visit  www.sickkids.ca/cardiologysymposium 

http://www.sickkids.ca/cardiologysymposium
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QTc.  Dr. Neil Wilson reviewed the current 
status of percutaneous pulmonary valve 
replacement – a topic that will be updated 
at Cardiology 2007 by the 6th Annual 
Rashkind Lecturer, Dr. Philipp Bonhoeffer. 
(See http://www.ich.ucl.ac.uk/pressoffice/
pressrelease_00382 and http:/ /
c i r c . ah a j ou r n a l s . o r g / c g i / c o n t en t /
abstract/112/8/1189 for more detail). Dr. 
Henry Sondheimer gave a thoughtful re-
view of the natural history of patients with 
UN-operated ventricular septal defects, to 
temper the enthusiasm for surgical and 
interventional techniques in asymptomatic 
patients with normal pulmonary artery 
pressures.  Finally, the plenary lectures 
and panel discussion about management 
options for left-sided heart disease fea-
tured experts from Boston (Drs. Bacha 
and Lang), Milwaukee (Drs. Ghanayem, 
Frommelt and Tweddell), Atlanta (Dr. 
Mahle) and Philadelphia (Drs. Weinberg, 
Goldmuntz, Rychik, Cohen, Spray, Rome 
and Marino).  The large number of atten-
dees in the final session was a tribute to 
the expertise of the faculty.   To quote Dr. 
Neil Wilson:  “I haven’t seen this many 
people on a Sunday morning since     
Westminster Abbey!” 

Three sessions were held to discuss clini-
cal trials and new research, in addition to 
the display of 60 posters of new research 
by physicians and nurses from around the 
world.  Dr. Gail Pearson updated the large 
multidisciplinary group on the current 
status of the Pediatric Heart Network 
(PHN) of the National Heart, Lung and 
Blood Institute, and the recently completed 
PHN trial showing no benefit of the addi-
tion of steroids to routine intravenous 
gamma globulin in Kawasaki Disease 
(presented by Annette Baker, RN, MSN, 
Boston).  Dr. David Wessel from Chil-
dren’s Hospital in Boston gave an excel-
lent overview of the benefits and current 
challenges conducting and participating in 
industry-sponsored trials, which was pro-

ceeded by a review of regulatory issues in 
labeling new medications for children by 
Dr. Skip Nelson (CHOP).  A number of 
updates were given on the use of cardio-
vascular medicines in neonates and in-
fants, including milrinone (Dr.               
Wernovsky—CHOP), levosimendan (Dr. 
Daniel Penny—Melbourne Australia), ne-
siritide (Dr. J. Lynn Jefferies—Texas Chil-
dren’s Hospital), triiodothyronine (Dr.   
Andrew Mackie—Boston, [now from    
Montreal]), esmolol (Dr. Susan Nicolson—
CHOP) and dexmedetomidine (Dr.       
Constantinos Chrysostomou—Children’s 
Hospital, Pittsburgh).  An additional theme 
in the research section included ongoing 
study of neuroprotection during cardiac 
surgery, including some preliminary infor-

the spectrum of left heart obstruction.   
Each session kicked off with anatomic 
specimens from CHOP’s cardiac registry 
on the “heart-cam” as well as slide demon-
strations from Dr. Anderson’s collection.   
Preoperative imaging and postoperative 
management were reviewed, as well as 
issues that arise in outpatient follow-up.  
Dr. John Mayer (Children’s Hospital,    
Boston) reviewed the arterial switch opera-
tion, Dr. Vaughn Starnes (Children’s Hos-
pital Los  Angeles) reviewed repair of 
tetralogy of Fallot, Dr. Michael Teodori 
(Phoenix Children’s Hospital) reviewed 
surgical closure, Dr. Ziyad Hijazi (Comer 
Children’s Hospital, Chicago) transcathe-
ter closure of ventricular septal defect, and 
Dr. Thomas Spray (CHOP) updated the 
group on current techniques for both 
Stage I Norwood and the Ross procedure.  
Although all of the talks were excellent, a 
few stand out in particular.  In both the 
tetralogy and the left heart disease ses-
sion, Dr. Elizabeth Goldmuntz (CHOP) 
updated the attendees on new concepts of 
the genetic contribution to CHD.  Given 
the increased heritability in left-sided le-
sions, she made a convincing argument 
for screening all 1st degree relatives of an 
affected proband, in a fashion similar to 
hypertrophic cardiomyopathy or prolonged 

Drs. David Wessel and John Mayer (Boston) 
and Mr. Martin Elliott (London) at a break 
during the plenary sessions.  

Dr. Andrew Redington (Toronto) and           
Dr. Daniel Penny (Melbourne)  

Dr. Ziyad Hijazi (Chicago) and Dr. William E. 
Hellenbrand (New York).  

www.picsymposium.com 

http://www.picsymposium.com
http://www/congenitalcardiologytoday.com
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During the meeting, discipline-specific 
breakout sessions were held for nurses, 
administrators, perfusionists and sonogra-
phers, as well as subspecialties in pediat-
ric cardiology. A special breakout session 
was conducted on February 10th by Dr. 
Jack Rychik and sonographer Margaret L. 
McCann, RDCS, RDMS (CHOP) with live 
fetal imaging.  This session has been 
sponsored by Siemens for the past 3 
years, and is always one of the favorite 
sessions of the pediatric cardiologists and 
sonographers who attend the meeting. 
This breakout allowed for direct interaction 
between the fetal heart team members 
and the course attendees, with useful 
strategies discussed for imaging the diffi-
cult patient, indications for fetal echocardi-
ography, and new techniques and technol-
ogy to more accurately diagnose patients 
in the prenatal period.   

Perhaps one of the most popular breakout 
sessions this year was “Monitoring the 
Brain Before, During and After Cardiac 
Surgery,” sponsored by Somanetics, Inc.  
Dr. Hiromi Kurosawa from Japan pre-
sented an overview of cerebral protection, 
and Dr. Bill Greeley (CHOP) presented his 
work on better understanding factors that 
affect cerebral blood flow after cardiopul-
monary bypass.  Importantly, Drs. Nancy 
Ghanayem and Jim Tweddell from Milwau-
kee presented their experience with near-
infrared spectroscopy in the monitoring of 
cerebral and systemic perfusion.  Smaller 
group sessions were held in postoperative 
care, neonatal cardiac intensive care, car-
diomyopathies, arrhythmias, cardiac 
catheterization, echocardiography, nursing 
research, hemostasis and perfusion, in-
flammation and many others.  During the 
general meeting, the 3rd Annual North 
American Pediatric Cardiac Administrators 
Consortium (NAPCAC) was held from 
Thursday February 9th through Saturday 
February 11th.  These breakout sessions 
were attended by a wide variety of atten-

mation from the important trial at Ann Ar-
bor, Michigan where neonates with hy-
poplastic left heart syndrome have been 
randomized to either deep hypothermic 
circulatory arrest or continuous cerebral 
perfusion during the Norwood procedure.   
Dr. Rick Ohye presented information sug-
gesting that the early hospital course was 
no different with either perfusion strategy, 
data that will be presented in more detail 
and with longer follow-up at the American 
Association of Thoracic Surgeons meeting 
this coming April in Philadelphia.  Prior to 
the meeting, the entire course faculty 

voted for the winner of the outstanding 
investigator award from the 60 poster sub-
missions; 3rd place was awarded to Dr. 
Maria Gonzalez from the University of 
Leipzig, Germany (“Cardiac Resynchroni-
zation Therapy in Congenital and Pediatric 
Heart Disease: A Retrospective European 
Multicenter Study”); 2nd place to Dr.    
Patrick McQuillen from the University of 
California, San Francisco (“Brain Injury in 
Neonates with Transposition of the Great 
Arteries: Timing and Mechanism”) and the 
3rd Annual Outstanding Investigator 
Award to Dr. Jennifer P. Habashi from 
Johns Hopkins University (“Angiotensin II 
Type 1 Receptor Antagonism Rescues the 
Multisystem Pathogenesis of Marfan Syn-
drome in a Mouse Model”). 

dees, including managers, physicians, 
administrators and chief executive officers. 
Topics included challenges in dealing with 
space and personnel management, data 
collection and reporting, quality metrics, 
architectural design, finances and coding.  
The sessions were planned by Maryanne 
Kessel, RN, MBA (Milwaukee) and Mary 
Beth Mauer, RN (CHOP) in collaboration 
with the course organizing committee, and 
the late Kathy Milligan (1954-2005).   
NAPCAC was partially conceived and 
launched by Kathy, who served a major 
role in the Department of Cardiac Surgery 
at Children’s Hospital in Boston, working 
closely with Dr. Aldo Castañeda for many 
years.  Kathy served an integral role in the 
planning of the NAPCAC sessions at Car-
diology 2006, shown here with me during 
the planning meeting in the spring of 2005.   
She will be terribly missed by all who knew 
her. 

The highlight of Cardiology 2006 was the 
Featured Named Lectures on Saturday, 
February 11th.  Ms. Kathleen Mussatto 
(Children’s Hospital of Wisconsin) deliv-

Dr. Gil Wernovsky and Kathy Milligan. 

Dr. Jon Fleenor (Portsmouth), Dr. Philip 
Spinella (San Antonio) and Dr. Geoffrey Bird 
(Philadelphia). 

In support of infants, children and teens with pediatric cardiomyopathy 
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“A Cause For Today.... A Cure For Tomorrow” 
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ered the 1st Annual T. Garrett Rauch Memorial Nursing Lecture: 
“Building an Interdisciplinary Research Program in a Congenital 
Heart Center: Why and How.”  The Rauch family has endowed 
this annual lecture in the memory of their son, who suffered an 
unexpected interstage death following the Norwood procedure.  
Kathy gave a stirring lecture, listing the necessary components 
of a comprehensive, multidisciplinary group, encouraging all of 
us to constantly ask questions, to improve our outcomes, and to 
work as a team to improve results through ongoing research.  
Kathy was followed by Mr. Martin Elliott (Great Ormond Street 
Hospital, London), who presented the 7th Annual C. Walton  
Lillehei Memorial Surgical Lecture: “To Kill a Dog on Broadway: 
Would Lillehei Have Even Bothered to Operate in 2006?”  Pro-
fessor Elliott, one of the most engaging speakers in our field, 
outdid himself with a humorous, informative and provocative 
discussion on disruptive technologies and questioning the status 
quo in our field.  His speculation was that Lillehei would have 
been a pioneer even today, but he might have been an interven-
tionalist instead of a surgeon!  To round out the session, the 5th 
Annual William J. Rashkind Memorial Lecture was given by Dr. 
Andrew Redington (Hospital for Sick Children, Toronto) on his 
current work on “New Strategies for Whole Body Protection Dur-
ing Neonatal and Infant Heart Surgery.”  Dr. Redington’s exciting 
new work pulls from his prior experience in animal research, 
adult cardiology, ischemia-reperfusion injury and cardiac function 
to use remote ischemic pre-conditioning to afford neuroprotec-
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Mr. Martin Elliott (London), Ms. Kathy Mussatto (Milwaukee) and 
Dr. Andrew Redington (Toronto) following the Featured Plenary 
Session. 

JUNE SYMPOSIUM FOCUS 

9th International Workshop in Catheter Interventions 
in Congenital and Structural Heart Disease             

With Live Case Demonstrations from New York and Frankfurt    
June 8-10, 2006; Frankfurt, Germany                 

www.chd-workshop.org 

Objectives: The educational objectives of this workshop are 
to provide a comprehensive knowledge of existing interven-
tional cardiac catheterisation and an understanding of emerg-
ing technology and treatment options within the field of con-
genital heart disease in adults and in children as well as of 
structural heart disease. 

The primary focus is the combination of comprehensive lec-
tures given by leading interventional pediatric and adult car-
diologists as well as live case demonstrations. 

Topics:                                                                                  
*  Atrial and ventricular septal defect closure                                   
*  Patent ductus arteriosus                                                     
*  Closure of post myocardial infarction ventricular septal 
defect                                                                                     
*  Angioplasty and stenting of coarctation of the aorta and 
pulmonary arteries                                                                 
*  Catheter based valve replacement                                      
*  Catheter treatment of valve insufficiency                              
*  Device and non-device closure of patent foramen ovale for 
preventing of stroke due to paradoxical embolism                  
*  Transcatheter closure of left atrial appendage for preven-
tion of embolic stroke in patients with atrial fibrillation 

Course Director: Horst Sievert, MD, Cardiovascular Center 
Frankfurt; Co-Director: Neil Wilson, MD, Royal Hospital For 
Sick Children; and Co-Director: Shakeel A. Qureshi, MD, 
Evelina Children's Hospital.  

Selected List of Guest Faculty: Teiji Akagi, MD; Zahid 
Amin, MD; Arsene Basmadjian, MD; John L. Bass, MD;   
Farhouch Berdjis, MD; Felix Berger, MD; Philipp Bonhoeffer, 
MD; Younes Boudjemline, MD; Mario Carminati, MD; Alain 
Cribier, MD; Joseph DeGiovanni, MD; Philippe Demers, MD; 
Peter Ewert, MD; Wolfgang Fehske, MD; Mohammed O. 
Galal, MD; Marc Gewillig, MD; Eberhard Grube, MD; Ziyad 
M. Hijazi, MD; Yen S. Ho, MD; R. Krishna Kumar, MD;  
Trong-Phi Lê, MD; Marty B. Leon, MD; Jozef Masura, MD; 
Friedrich-Wilhelm Mohr, MD; Anton Moritz, MD; Mike Mullen, 
MD; Carlos Ruiz, MD; Martin Schneider, MD; Dietmar 
Schranz, MD; Peter Sick, MD; Robert Sommer, MD; Thilo 
Tübler, MD; Michael Tynan, MD; Kevin P. Walsh, MD; 
Jochen Weil, MD; Evan Zahn, MD; and more... 

http://www.chd-workshop.org
http://www/congenitalcardiologytoday.com
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tion (and whole body protection) during 
infant heart surgery.  We look forward to 
the outcomes of this stimulating research 
in the near future. 

In addition to the scientific content, Cardi-
ology 2006 was held in a spectacular 
venue under clear skies and with beautiful 
temperatures.   A number of formal recep-
tions and informal get-togethers took 
place throughout the meeting, and gave 
us all a chance to see old friends and 
meet new ones.  The attendance by a 
multidisciplinary group of nurses, sonogra-
phers, perfusionists and all types of physi-
cians – including neonatologists, cardiolo-
gists, surgeons, anesthesiologists and 
intensivists, highlights the teamwork nec-
essary to provide optimal outcomes for 
our patients.  The organizing committee is 
actively planning Cardiology 2007: Cur-
rent and Emerging Practices in Intraop-
erative and Cardiac Intensive Care, Imag-
ing, Catheterization and Cardiovascular 
Nursing. The preliminary program in-
cludes anatomic sessions on double outlet 
right ventricle, heterotaxy syndrome and 
atrioventricular septal defect. Plenary ses-
sions will include topics such as outcomes 
analysis, staff recruitment and retention, 
patient safety and new ICU therapies.  
Breakout sessions will be held for echo-
cardiographers, nurses, perfusionists and 

administrators, and multiple hands-on ses-
sions will take place on temporary and 
permanent pacing, near-infrared spectros-
copy, echocardiography, ECMO, cardio-
pulmonary resuscitation and much more.  
More audience interaction is planned, in-
cluding an audience response system in 
addition to the small group sessions and 
hands-on sessions.  The meeting will take 
place at Disney’s Yacht and Beach Clubs 
in Orlando Florida, February 21-25, 2007.  
Abstract submission for the 4th Out-
standing Investigator Award will be open 
from September through December 
2006 (dates not yet finalized); for the 
first time, three  of the submissions will 
be chosen for oral presentation in the 
plenary session. Additional ideas for 
course content can be sent to me at                      
wernovsky@email.chop.edu. Hope to 
see you there! 

~CCT~ 

Gil Wernovsky, MD, FACC, FAAP 
Staff Cardiologist, Cardiac Intensive 
Care Unit 
Director, Program Development        
The Cardiac Center 
Professor of Pediatrics at                  
The Children's Hospital of Philadelphia 
University of Pennsylvania School of 
Medicine mailing address: 
Pediatric Cardiology 
34th St and Civic Center Blvd. 
Philadelphia PA, 19104 USA 
215-590-6067 (office) 
215-590-5825 (fax) 
 
wernovsky@email.chop.edu 

The “Milwaukee Crew” at Taliesen West: Dr. 
Michelle Frommelt, Dr. Jim Tweddell, Ms. 
Kathy Mussatto, Dr. Skip Nelson (now in 
Philadelphia), Dr. Nancy Ghanayem, Dr. 
Peter Frommelt. 
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technology provides significantly better 
acoustic properties for a radical leap 
forward in 2D image quality. 

Dedicated to your pediatric cardiology 
clinical and workflow requirements, our 
commitment goes beyond the system 
and its technologies.  Global educational 
programs, outstanding service and 
worldwide centers of excellence help 
you to get the most out of your system 
every day. 

Pediatric echo from Philips…                     
it just makes sense. 

different environments.  Pediatric analy-
sis follows your workflow.  And ad-
vanced technologies provide best-in-
class 2D imaging and Live 3D Echo and 
give clinicians and surgeons structural 
information to make decision making 

more efficient and 
outcomes more 
effective. 

A full complement 
of cardiac trans-
ducers, including 
pediatric and adult 
TEEs, enables you 
to image a com-
plete range of pa-
tient types – re-
gardless of age, 
disease state or 
body composition. 

In addition, a 
unique analysis 
package truly fol-

lows the patient the way you do – so you 
don’t have to fit your requirements into 
an analysis package designed for adult 
echocardiography. 

The biggest breakthrough in transducer 
material in 40 years, PureWave crystal 

In the last 20 years, there has been a 
revolution in caring for children with con-
genital heart disease. Thanks to ad-
vances in diagnostics, surgery and treat-
ment, many of these children are living 
into adulthood and enjoying active lives.  
With dedicated pedi-
atric cardiology capa-
bilities, the iE33 echo 
system answers your 
need  f o r  h i gh -
performance, non-
invasive diagnostic 
imaging for these pa-
tients. 

From fetal echo to 
mature adult, the iE33 
system supports the 
assessment of con-
genital heart disease 
through every stage 
of life and provides 
new diagnostic infor-
mation that is chang-
ing patient management. Everything 
about the system is designed to meet 
the specific needs of pediatric cardiol-
ogy.  Unique ergonomic features make it 
possible to successfully image the tiniest 
premie or the largest teenager in many 

IE33  –  INT E LL IGE N T  E C H O  F O R  E V E RY  S TAG E O F  L I FE  

SPE CI AL S PO NSO R ED N EW PRO D UCT IN FO R MAT IO N 

FOR MORE INFORMATION 

Philips Medical Systems                 
22100 Bothell Everett Highway            
Bothell, WA 98021                                  
+1 (425) 487 7000                                            
1 (800) 285-5585     

 www.medical.philips.com/ultrasound 

Live 3D Echo           . 

PureWave Crystal Technology.. 

Pediatric cardiology         
imaging capabilities from 
fetal echo up to the mature 
adult for complete          
Congenital Heart Disease 
assessment with analysis 
capabilities that looks at 
inflow and outflow of      
information within the     
pediatric heart.  Listen       
to the Podcast:                    
http://tinyurl.com/s42k6 
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http://www.medical.philips.com/ultrasound
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