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The Role of Perioperative Transesophageal
Echocardiography in Pediatric Cardiac Surgery:
Should It be an Essential Monitor in Pediatric Cardiac

Surgeries?

Indications for transesophageal echocardiography (TEE)
in patients with congenital heart disease (CHD) include
the following:!

¢ Diagnostic indications

- Nondiagnostic transthoracic echocardiography in

suspected CHD

— Evaluation of intracardiac or extracardiac baffles

following the Fontan, Senning or Mustard
procedure

— Otbher general indications, not characteristic only

of CHD (infective endocarditis, prosthetic valve
function, prior cardioversion, etc.)
¢ Perioperative indications
* Transesophageal echocardiography-guided
interventions (e.g. atrial septal defect closure)

According to ‘Practice Guidelines for Perioperative
TEE’, most cardiac defects requiring repair under
cardiopulmonary bypass are a category 1 indication for
intraoperative TEE including precardiopulmonary bypass
and postcardiopulmonary bypass imaging. Category 1
is defined as that being supported by the strongest
evidence or expert opinion substantiating that TEE is
useful in improving clinical outcomes.? According to
‘American College of Cardiology (ACC)/American Heart
Association (AHA) guidelines for the clinical application
of echocardiography’, monitoring and guidance during
cardiothoracic procedures associated with the potential
for residual shunts, valvular regurgitation, obstruction,
or myocardial dysfunction, are a class I indication for
TEE in pediatric patients with CHD. Class I indication is
defined as conditions for which there is evidence and /or
general agreement that a given procedure or treatment
is useful and effective.

Transesophageal echocardiography is an essential
monitoring and diagnostic device in pediatric cardiac
surgery for confirming preoperative diagnoses,
demonstrating previously unappreciated anatomic
details, formulating surgical plans, evaluating immediate
operative results, detecting significant residual lesions,
and guiding surgical revisions. The anesthesiologist
echocardiographer should have a thorough knowledge

of the spectrum of congenital heart defects and a rich
experience in two-dimensional, pulsed wave, continuous
wave and color Doppler echocardiography of CHD.*
The intraoperative TEE performed just before surgical
intervention may confirm or exclude preoperative
transthoracic echocardiography (TTE) findings and
assess associated anomalies, size of heart chambers,
the immediate preoperative hemodynamics, direction
of shunts and ventricular function of the patient. The
findings can be directly demonstrated to the surgeon
for immediate review just prior to commencement of the
operation.* Because of the excellent resolution of TEE, new
abnormalities are sometimes diagnosed prerepair that call
for a revision of the surgical plan. Preoperative TEE may
also facilitate the placement of central venous catheters,
selection of anesthetic agents, and use of preoperative
inotropic support by demonstrating ventricular systolic
function and size.* It can help to guide the hemodynamic
management before cardiopulmonary bypass.
Transesophageal echocardiography is a sensitive method
for detecting the presence of intracardiac air and aiding
its removal before removal of extracorporeal circulation.
Performance of TEE in the patient with CHD
immediately after surgery, but before chest closure
is a great contributor to the outcome for congenital
heart surgery. Post-procedure TEE is used to evaluate
the repair and to guide post-bypass hemodynamic
management. The echocardiographer must have an
excellent understanding of the surgical repair to interpret
intraoperative findings.* Based upon the TEE and clinical
findings, the surgeon, in conjunction with the TEE
echocardiographer anesthesiologist, determines whether
the surgical repair is acceptable. By identifying the site,
severity and mechanism of residual problems, TEE offers
substantial utility in detection of residual problems
in need of reoperation. It provides the opportunity to
detect significant and potentially treatable disease before
disconnection of bypass cannulae, sternal closure and
return to the intensive care unit.’ In addition, it assesses
cardiac function and may aid in the diagnosis of cardiac
rhythm abnormalities. Obtaining real-time information
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allows the surgeon to correct inadequate repairs and
prevent or treat surgical complications before the
patient leaves the operating room, therefore, reducing
the need of reoperations. Stevenson et al® investigated
230 patients who underwent surgical correction of
congenital cardiopathies and observed that at the end
of the procedure, TEE detected residual cardiac defects
which determined new interventions for correction, in
7% of the patients. Transesophageal echocardiography
assists in evaluating the intracardiac results of minimally
invasive cardiac surgical procedures, in which there is
limited direct visualization of the heart.

Transesophageal echocardiography is useful for
intraoperative management of Fontan procedure (for
single ventricle situations), especially for evaluation
of the right atrium pulmonary artery anastomosis,
monitoring of hemodynamics and wall motion after
cardiopulmonary bypass, evaluation of pulmonary artery
flow velocity patterns, for determination of the required
shape and size of the interatrial shunt (fenestration), and
evaluation of interatrial fenestration flow.”

Intraoperative TEE enables measurement of homograft
size.? The homograft is stored in a freezer and thawed
before being used. Transesophageal echocardiography
is used to measure the left or right ventricular outflow
tract diameter for sizing the homograft before the patient
is placed on cardiopulmonary bypass. This allows a
homograft of correct size to be selected at the beginning
of the operation and thawed.

When postoperative TTE is not feasible, TEE may
be used to monitor hemodynamic changes as inotropic
drugs or ventilator settings are adjusted. In the
critically ill postoperative patient with limited trans-
thoracic views, TEE permits assessment of ventricular
function and assists in determining appropriate timing
and hemodynamic effect of sternal closure (delayed
sternal closure) or discontinuation of ventricular assist
device or extracorporeal membrane oxygenation.
Transesophageal echocardiography may assist in the
further characterization of unexpected /unusual findings
or pathology following congenital cardiac surgery which
are identified or suspected, but not adequately defined
by transthoracic imaging. These possible postoperative
clinical situations include the following:’
¢ Residual atrial shunting, especially in patients with

unexplained cyanosis
* Possible pulmonary venous obstruction
* Residual ventricular septal defects
* Atrioventricular and semilunar valve abnormalities
* Mechanism of left or right ventricular outflow tract

obstruction

* Prosthetic valve malfunction
* Possible infective endocarditis

The patient with intracardiac or extracardiac baffles or
conduits (Fontan, Senning, Mustard or Rastelli operation)
may have pathways that are particularly difficult to
image with TTE. In patients after Fontan operation, TEE
is very useful in assessing baffle leak or dehiscence,
thrombus or obstruction. Patients with atrial baffles
are often at risk for atrial tachycardia and intracardiac
thrombi. Transesophageal echocardiography is the
method of choice to detect intracardiac thrombi after
Fontan operation, because it provides an excellent view
of the atrial structures and central venous connections.!
Transesophageal echocardiography is helpful in
excluding the presence of thrombus prior to cardioversion
in these patients.

Although the procedure of TEE probe insertion is
generally safe, there are a few inherent risks to placement
of the probe, including pharyngeal and/or laryngeal
trauma, dental injuries, esophageal trauma, bleeding,
arrhythmias, respiratory distress and hemodynamic
effects.

Technological advancements have allowed better TEE
imaging small probe sizes, and multiplane capability.
These have significantly improved patient safety and
success of cardiac surgery in infants and children by
providing substantial information in the perioperative
period. Transesophageal echocardiography has become a
critical diagnostic and perioperative management tool for
patients with congenital heart disease undergoing cardiac
and noncardiac surgical procedures. In noncardiac
surgery, TEE can be used to evaluate ventricular volume,
function, underlying pathology, and to assess any
residual lesions.!! Perioperative TEE is one of the greatest
advances in modern cardiac anesthesia and it is now the
standard of care for intraoperative assessment of patients
with CHD.
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