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Summary: Galhardo Jr C, Botelho ESL, Diego LAS — Intraoperative Monitoring with Transesophageal Echocardiography in Cardiac Surgery.

Background and objectives: Since its clinical introduction in the 80s, intraoperative transesophageal echocardiography (TEE) has represented
one of the greatest advances in modern cardiac anesthesia. It is a semi-invasive technique that allows direct and fast visualization of structural
anatomy of the heart and great vessels as well as contributes to hemodynamic and functional evaluation of the cardiovascular system. Thus, it
has become an important monitor in aiding the diagnosis of cardiac pathologies and anesthesia and surgical interventions. The objective of this
report was to perform a comprehensive review on the use of intraoperative TEE in cardiac surgery.

Contents: This article reviews some aspects of ultrasound physics, imaging techniques, echocardiographic cuts used more oftenly, indications,
and main clinical applications in addition to contraindications and complications.

Conclusions: Intraoperative TEE is a safe method of cardiovascular monitoring, which is useful in the formulation of a surgical strategy, orien-
tation of hemodynamic interventions, and immediate assessment of surgical outcomes. Once qualified to use the method, the anesthesiologist

expands its role in perioperative medicine, providing clinical information necessary to the anesthetic-surgical procedure in cardiac surgery.
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INTRODUCTION

The introduction of transesophageal echocardiography (TEE)
in the operating room represented a great advance in car-
diovascular monitoring and is routinely used in several
cardiac surgery centers. This technique allows direct and fast
visualization of the structural anatomy of the heart and large
vessels, and contributes to the hemodynamic and functio-
nal assessment of the cardiovascular system. In recent ye-
ars, with the improvement in generation of acoustic images
resolution and portability of equipment, TEE has become an
important method for early diagnosis of myocardial ischemia,
adjustment of valve repairs and exchanges, determination of
acute hemodynamic disorders, and diagnosis of pathologies
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not identified in the preoperative period. Obtaining real time
information 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. Due to its benefits TEE has had an increasingly
important role in modern cardiac surgery.

The first report on the use of echocardiography during a
surgical procedure dates back to 1972 when an epicardial
probe was used to evaluate the results of a mitral comissuro-
tomy . In the early 80s with the transesophageal probe deve-
lopment Matsumoto et al. 2 began using echocardiography for
continuous intraoperative assessment of the left ventricular
function. In the late 80s TEE was benefited by the incorpora-
tion of color flow image associated with high-resolution trans-
ducers. Since then there were several advances in ultrasound
technology such as multiplane and multi-frequency probes,
digital image processing, and more recently the use of tissue
Doppler and tridimensional (3D) image acquisition 34. With
these advances the number of intraoperative TEE clinical ap-
plications has grown and spread widely. In 1993 Seward et
al. ® reported one of the first systematic approaches of transe-
sophageal echocardiography with a multiplane probe.

Several reports have shown the positive impact of using
this technique in defining surgical strategy, assessment of
operative results, and orientation of anesthetic management 6.
Minhaj et al. 10, through a prospective clinical investigation of
283 patients undergoing cardiac surgeries, observed that the
routine use of TEE revealed new pathologic findings (previou-
sly unidentified) in one in every 3 patients, and in 25% of the
cases it led to a change in surgical approach. In their preli-
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minary data Fanshawe et al. ' suggested that routine use of
TEE in cardiac surgeries is beneficial, reduces patient morbi-
dity, and is cost-effective.

With the increasing use of TEE in the operating room
anesthesiologists have sought training and competence to
effectively use this method therefore widening its activities in
the context of perioperative medicine. In Brazil, intraoperative
transesophageal echocardiography in cardiac surgeries is still
incipient, restricted to some centers that have an expressive
number of surgeries. The basic prerequisites for this techni-
que proper use and interpretation include: study of cardiac
anatomy and physiology, understanding the basic physical
principles of the ultrasound, acquisition of technical ability to
obtain images, proper interpretation of these images, correla-
ting them with the hemodynamic status of patient, as well as
appropriate knowledge of the indications, contraindications,
and limitations of the method. Some guidelines for training,
certification, and improvement of perioperative echocardio-
graphy have been published by several societies of anesthe-
siology 1214,

BASIC ULTRASOUND PRINCIPLES

Ultrasound waves are mechanically-induced vibrations that pro-
duce compressions and rarefactions of molecules in a given me-
dium. They are defined as acoustic waves beyond the capacity
of detection by the human ear, i.e., above 20 KHz. Ultrasound
used in medicine emit frequencies of 1 to 20 MHz. Available TEE
probes are in the 5-7 MHz range.

Transesophageal echocardiography is performed with an
endoscopic probe (Figure 1) equipped with an ultrasound
transducer on its tip, and it has a command system that allo-
ws one to direct the ultrasound beam to cardiac structures
after being positioned in the esophagus or stomach. Sound
frequencies are sent into the thoracic cavity and undergo in-
teractions with tissues. These interactions are based on ul-
trasound wave reflection, dispersion, refraction, and/or atte-
nuation. The ultrasound image is related to reflection (echo)
of the waves transmitted to tissues. The ability of ultrasound
wave reflection is determined by the difference in acoustic im-
pedance between tissues and the insonation angle in relation
to the structure examined. An optimal ultrasound reflection is
seen with a perpendicular angle (90°). Tissue acoustic impe-
dance results from its density and propagation velocity in the
tissue 5. The greater the difference between tissue densities
stronger the reflection of sound waves. The amount of sound
produced by this reflection is received by the transducer, am-
plified, processed, and translated into images on the monitor.
Ultrasound transducers use piezoelectric crystals as transmit-
ters and receptors of high-frequency sound waves. They are
quartz crystals with the ability to change their conformation
and vibrate when submitted to an electric current producing
ultrasound waves 18.

In 1842 the Austrian physicist Johan C. A. Doppler des-
cribed in his book Uber das farbige Licht der Doppelsterne
one of the physical principles used more often in medicine,
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Figure 1 — Transesophageal Echocardiography Probe with a Trans-
ducer on its Tip (Vivid i GE Healthcare).
A: transducer, B: probe with connector, C: proximal component.

especially to obtain information on the characteristics of blood
flow 7. This effect represents the sound frequency variation
reflected by a mobile surface so that an observer close to the
source of emission will observe an increase in the echo fre-
quency, when the reflecting surface approaches him/her or a
decrease in frequency, when it moves away. Therefore, the
increase or reduction in frequency indicates the movement
direction of the reflecting surface. Applying this knowledge
to clinical practice one notes that after the emission of ultra-
sound energy the approximation or distancing of red blood
cells from this energy source will determine the frequency
variation of echographic waves. By quantifying the frequency
variation one calculates the flow velocity. To obtain accurate
measurements based on Doppler effect, the ultrasound beam
should be parallel to blood flow.

The following are modalities of Doppler effects in echo-
cardiography: pulsatile Doppler, continuous Doppler, color
Doppler, and tissue Doppler. Pulsatile Doppler uses only one
crystal to send and receive ultrasound pulses of a predetermi-
ned frequency (pulse repetition frequency). Quantification of
high velocity flows can not be accurately determined by pulsa-
tile Doppler. The maximum velocity obtained with this modali-
ty is related to half the pulse repetition frequency, also known
as Nyquist limit. Continuous Doppler uses two crystals (one
sends and the other receives) to continuously measure blood
flow velocity allowing accurate measurement of high velocity
blood flow. Color Doppler uses pulsatile Doppler technology
to evaluate flow velocity in multiple sites. The movement of
blood flow towards the transducer is represented in red, while
flow moving in the opposite direction is represented in blue.
With rapid acceleration or turbulent flow, we can observe the
color green or a mosaic of colors on the monitor. By the su-
perposition of color flow mapping and bidimensional image of
the heart, we can visualize the direction and velocity of blood
flow. The different Doppler modalities help calculate trans-
valvular pressure gradients, the area of regurgitant valvular
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orifice, estimate intracavitary pressures, intracardiac shunts,
and assess systolic and diastolic function as well as cardiac
output 1819,

The bidimensional (2D) image is generated from data ob-
tained by electronically scanning the ultrasound beam through
the ultrasound field. Because in transesophageal echocardio-
graphy the transducer is located in the esophagus or stomach,
posterior cardiac structures are closer to the transducer while
anterior structures are more distant.

TECHNIQUES OF IMAGE ACQUISITION

According to the image on echocardiograph screen it is pos-
sible to infer the probe positioning in the upper digestive tract
(esophagus or stomach). The probe distal tip is flexible and
has two control mechanisms that allow anteflexion and re-
troflexion movements, as well as lateral dislocations. Other
movements necessary to better direct the ultrasound beam
include going forward or backwards and clockwise and anti-
clockwise movements. Currently most transducer are multi-
plane allowing more detailed assessment of cardiac structu-
res since it is possible, with this technology, 0° and 180° axial
rotations without probe displacement (Figure 2).

The probe has four main positions that allow obtaining most
of the echocardiographic cuts necessary for effective intrao-
perative evaluation. The position of the transducer extremity
is oriented taking into account the distance introduced from
the upper dental arch. The planes include: upper esophagus
(20-25 cm), middle esophagus (30-40 cm), transgastric (40-
45 cm), and deep transgastric (45-50 cm). In each plane, it is
possible to obtain several echocardiographic images.

CARE FOR PROBE INSERTION

Once the decision of using intraoperative TEE is made, it is
possible to proceed with inserting the probe into the digestive
tract shortly after tracheal intubation and correct fixation of the
endotracheal tube. However, to provide better image quality,
gastric contents should be aspirated with a gastric tube. Other

care should also be taken before insertion of the TEE probe
to achieve better safety: the probe should be inspected to de-
termine its structural integrity and cleanliness, controls should
be unlocked and a bit blocker should not be forgotten in order
to avoid dental damage, and injuries to the tongue or mouth
gum. The probe should be lubricated with a hydrosoluble gel
before insertion.

The probe should be gently introduced through the pos-
terior oropharynx, without perception of greater resistance,
being careful to position the transducer elements anteriorly.
Occasionally, a lower jaw traction maneuver is necessary and,
in cases of greater difficulty and resistance, insertion may re-
quire the aid of a laryngoscope. In some cases, a hyperinfla-
ted tracheal tube balloon can hinder its passage.

MAIN ECHOCARDIOGRAPHIC CUTS

Diagnostic imaging exams have differentiated interobserver
degrees of variability, and disparities among observations are
directly proportional to the difference in operator qualification
and training 2°. This finding, associated with the consistent
increased number of intraoperative exams performed in the
United States after the qualification effort of anesthesiologists,
determined the need to standardize the terms and techniques
used, so that observations and reports could have compa-
rison parameters and consequently be useful both in daily
practice and clinical research 2.

In 1999 the American Society of Echocardiography (ASE)
along with the Society of Cardiovascular Anesthesiologists
(SCA) published guidelines for TEE, with recommendations
for a complete and adequate intraoperative transesophageal
echocardiography 22. A systematization of the exam was esta-
blished including analysis of cardiac cavities, valves, and aorta
both with bidimensional (2D) echocardiography and Doppler.
Twenty tomographic cut patterns of the heart and great ves-
sels (Figure 3) were established, which should be performed
to avoid overlooking any significant changes. The nomencla-
ture respected the transducer position in the digestive tract
(upper esophagus, mid esophagus, transgastric, and deep
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Figure 2 — Movements to Manipulate the Probe and Transducer to Acquire Echocardiographic Images. Adapted from Shanewise et al. 22.
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Figure 3 — Main Recommended Cuts for Intraoperative TEE. ME: mid esophagus, TG: transgastric, AV: aortic valve, RV: right ventricle,
asc.: ascending, desc.: descending, UE: upper esophagus. Adapted from Shanewise er al. 22.

transgastric), description of the image plane (longitudinal and
transversal axis), and the main structure evaluated.

The sequence of tomographic cuts has not been establi-
shed. However, most operators prefer to begin with cuts that
most likely will provide relevant information to the clinical case
in question, complementing the exam with acquisition of other
images. Standardized cuts are usually obtained in most pa-
tients, and they determine satisfactory images (Figures 4, 5
and 6). However, due to occasional anatomical variations a
complete exam is not always possible.

Good practice demands that at each exam a digital recor-
ding of images must be performed in the equipment and whe-
never possible they must be transferred to a digital media.
These images are useful as documentary source, allowing
comparison of structures and function in several moments of
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the procedure (pre-ECC, post-ECC, and immediate and late
postoperative periods).

INDICATIONS AND CLINICAL APPLICATIONS

Even before 1966, ASA and SCA were concerned with the
intended use of intraoperative TEE. Right at that year the first
guidelines for this purpose were published 23. At that time
1,884 articles were reviewed and 58 of them were considered
relevant to the intraoperative environment. In 2003 another
118 articles were added to the review 4.

The main indications were grouped into three categories
considering the degree of clinical evidence of the method
effective benefit (Table I). Class | indications are supported
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Figure 5 — Main Transgastric Cuts.

by strong evidence or expert opinions, and TEE is frequently
useful and indicated. In Class Il indications, its use has less
evidence and consensus among experts, and it may be use-
ful for clinical improvement of patients. Class Ill indications
presents insufficient evidence with little use and its indication
has no consensus.

Recently, through a new guideline 25, intraoperative tran-
sesophageal echocardiography should be performed in every
adult patient undergoing open heart surgery (for example, val-
vular procedures) and procedures in the thoracic aorta. Fur-
thermore, one should take into account its clinical application

Table I - Main Indications for Perioperative TEE 23.24

-

Figure 6 — Cuts to Evaluate the Aorta.

in myocardial revascularization surgeries to confirm and refi-
ne the preoperative diagnosis, detect new pathologies, orient
the anesthetic and surgical procedure, as well as assess the
surgical result.

ASSESSMENT OF HEMODYNAMIC INSTABILITY

Hemodynamic evaluation by echocardiography represents
one of the main benefits of the method, and useful both for
etiologic diagnosis of hemodynamic instability (hypovolemia,
myocardial depression, pulmonary embolism, and cardiac
tamponade) and therapeutic guidance (volume expansion,
inotropes, vasodilators, pericardial drainage, etc). On echo-
cardiography we can directly estimate global ventricular
contractility 26 and intracavitary volume 2728, as well as other
hemodynamic parameters such as: systolic pressure in the
pulmonary artery and right ventricle, left atrial pressure, left
ventricular (LV) end-diastolic pressure, cardiac output, and
ejection fraction. Many of these variables show good correla-
tion when compared to more invasive methods.

Class | Classes lla e lIb

Class IlI

Acute hemodynamic instability of unknown
etiology

Valvular repair

Congenital cardiopathies that require
surgeries with ECC

Repair of hypertrophic cardiomyopathy

Endocarditis
Ross surgery

Aortic aneurisms and dissections with
suspicion of aortic insufficiency
Evaluation for pericardial procedures
(pericardial window)

Implantation of circulatory assistance devices

Risk of myocardial ischemia/ infarction/
hemodynamic changes

Valvular exchange/ Maze surgery
Aneurysms and cardiac tumors/ thrombi/
foreign body

Detection of air embolism/ evaluation of
myocardial perfusion

Evaluation of aortic atheromatous plaques
Evaluation of pericardiectomy/ pulmonary
embolectomy

Aortic aneurisms and dissections without
suspicion of aortic insufficiency

Cardiac trauma

Heart transplants

Catheter placement (IABP, PAC)

Repair of other cardiomyopathies
Surgical repair of non-complicated ostio

secundum IAC

Monitoring of embolism in orthopedic
surgeries

ECC: extracorporeal circulation, IABP: intra-aortic balloon pump, PAC: pulmonary artery catheter.
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Figure 7 — Medial Transgastric Transversal Cut of the Left Ventricle
Showing Areas of the Myocardium Irrigated by the Respective Co-
ronary Arteries. AD: anterior descending; Cx: circumflex; RC: right
coronary artery.

Transesophageal echocardiography is superior to pul-
monary artery catheter in diagnosing acute hemodynamic
changes. Reichert et al. 2° investigated 60 patients during the
postoperative period of cardiac surgery with persistent and
significant hypotension. In 30 of these patients, the etiology
of hypotension was changed by TEE avoiding reoperation
in 16.6% of cases, and in two patients an urgent exploratory
thoracotomy was indicated. Bergquist et al. 3° reported that
TEE was the most important monitor in evaluating volume of
patients undergoing myocardial revascularization. When all
types of interventions are considered, administration of fluids
was more influenced by TEE (30%), followed by pulmonary
artery catheter (7%).

MONITORING MYOCARDIAL ISCHEMIA

Detection and localization of changes in segmental contracti-
lity of LV are the objective of echocardiography in monitoring
myocardial ischemia. These changes are seen early (< 1 mi-
nute) after the onset of inadequate myocardial perfusion 3.
Analysis of LV contractility depends on the visual assessment
of myocardial width and movements during systole. Areas
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that do not show increased thickness during systole or that do
not move toward the center of the left ventricular cavity show
changes in segmental contractility. With worsening of myocar-
dial oxygen delivery-consumption ratio, segmental changes
occur gradually, which range from mild to severe hypokinesia,
akinesia, and finally dyskinesia. It has been demonstrated
that TEE is the most sensitive and early monitoring method
in the diagnosis of intraoperative myocardial ischemia 2. The
transversal transgastric cut, at the level of papillary muscles
in which we can visualize the territories irrigated by the three
main coronary arteries, is used more commonly for monitoring
segmental LV changes (Figure 7).

However, several studies insist on the relevance of TEE in
detecting and modifying the therapeutic conduct, especially in
differentiating ischemia from infarction and stunning. Cwajg et
al. 3 investigated the end-diastolic width of the ventricular wall
in 45 patients undergoing myocardial revascularization, and
they concluded that this measurement is an important marker,
comparable to T1-201 scintigraphy. They verified that values
equal or lower than 0.6 cm exclude the possibility of functional
recovery. The differentiation between ischemia and stunning
may be essential for prognosis, especially in surgeries without
extracorporeal circulation; therefore, detection of segmental
alterations of the ventricular wall in the immediate postopera-
tive period is predictive of incomplete revascularization.

VALVULAR ASSESSMENT

The method is very sensitive in the anatomical evaluation of
the valves, allowing diagnosing the mechanisms of valvular
dysfunction and quantifying the degree of dysfunction, data
that influence significantly decision making regarding surgi-
cal treatment. It also allows the immediate assessment of the
quality of treatment provided. Sheikh et al. 34 observed 154 pa-
tients who underwent valvular surgeries detecting a change in
surgical conduct during the procedure in 19% of cases, and in
10 patients (6%) the surgical result was inadequate indicating
the need for immediate reoperation. When evaluating 2,076
patients undergoing mitral valve repaire, Brown et al. diagno-
sed anterior systolic movement in 8.4% of cases 3, and TEE
was fundamental not only in the diagnosis, but also to orient
treatment (volume, beta-blockers, and vasoconstriction with
phenylephrine). Four of these patients required immediate re-
operation due to important obstruction of the left ventricular
outlet. The diagnosis of cardiac prosthesis dysfunction is ano-
ther relevant application of TEE 3637,

DETECTION OF AORTIC ATHEROMATOUS PLAQUES

Focal neurologic lesion (stroke) is one of the most feared
complications after cardiac surgery. Although it has a multi-
factorial etiology, the presence of atheromatous plagues in
the aorta has important implications. In 130 patients with more
than 65 years of age who underwent myocardial revascula-
rization with ECC, the presence of protruding atheromatous
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plagues proved to be an independent risk factor for strokes 8.
Transesophageal echocardiography has an important role
in detecting these plagues and is more sensitive than aortic
palpation performed by the surgeon 3949, Non-visualization of
the distal portion of the ascending aorta and proximal aortic
arch, which is commonly used by surgeons for placement of
an arterial cannula is one of the limitations of TEE. In this area
there is an acoustic shadow produced by the interposition of
the trachea and the left bronchus. Recently, the use of epiaor-
tic echocardiography #' fulfilled this deficiency of TEE being a
strategic tool to reduce intraoperative cerebral embolism. The
presence of protruding plaques with mobile components may
collaborate for the change in surgical strategy, for example,
change in the technique of arterial cannula placement, use
of arterial cannulas with protection filters, and even surgery
without ECC if the procedure allows it 42.

AORTIC DISSECTION

The accuracy of transesophageal echocardiography in the
diagnosis of aortic dissections is comparable to that of com-
puted tomography and MRI 43, It is an important method to
identify intimal flap (Figure 8), the site of entry and reentry,
differentiation between the true and false lumen, and detec-
tion of intramural thrombus 44. The differentiation between
true and false lumen can be difficult in some patients. The
true lumen expands during systole and decreases during
diastole. In general, the false lumen shows a spontaneous
echo contrast and thrombus. Blood flow in true lumen and
slowing or absence of flow in false lumen may be observed
on color Doppler. In many cases the false lumen is greater
than the true lumen. Transesophageal echocardiography can
also evaluate the complications of dissection including peri-
cardial effusion, presence and severity of aortic insufficiency,
in addition to changes in segmental contractility due to coro-
nary involvement.

Flap Intimal

Figure 8 — Transversal Cut of the Descending Aorta Showing the
Dissection Line with an Intimal Flap.
TL: True lumen, FL: False lumen.
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CONGENITAL CARDIOPATHY

Technological advances made possible the availability of
pediatric probes, which was fundamental for the use of TEE
in surgeries for congenital cardiopathy in children especially
due to its aid in diagnosing previously undetected anomalies
on transthoracic echocardiography, as well as improving the
specification of the type of lesion, direction of shunts, size of
cavities, degree of dysfunction, and other associated ano-
malies 4. Stevenson et al. 46 investigated 230 patients who
underwent surgical correction of congenital cardiopathies ob-
serving that on TEE 7% of those patients had residual cardiac
defects at the end of the procedure, which determined new
interventions for correction.

DETECTION OF INTRACARDIAC AIR

Transesophageal echocardiography is a sensitive method for
detecting the presence of intracardiac air and aiding its remo-
val before removal of extracorporeal circulation. Air embolism
of left cavities may cause neurologic injury, transient ventricu-
lar dysfunction, and arrhythmias. The presence of transient
right ventricular dysfunction upon removal of ECC due to air
embolism to the right coronary artery is a common finding in
air embolism 47. The sites in which air accumulates more often
include: left ventricle apex, left atrium, left atrial appendage,
and pulmonary veins.

OTHER USEFUL ASSESSMENTS

The following are also part of the repertoire of potential be-
nefits of TEE in cardiac surgeries: detection of intracavitary
thrombi, aid positioning intravascular cannulas and catheters
(intra-aortic balloon pump, central venous catheter, inferior
vena cava cannula 48, and cannula in the venous coronary
sinus), pulmonary embolism 4°, in implantation and evaluation
of circulatory assistance devices %, and verification of anasto-
mosis in cardiac transplants.

CONTRAINDICATIONS

On pre-anesthetic evaluation, one can investigate the pre-
sence of occasional contraindications to the examination and
consider them along with anesthesia planning. The main con-
traindications are related to pathologies of the oropharynx,
esophagus, or stomach. Table Il shows the absolute and
relative contraindications of TEE. Although esophageal vari-
ces are considered a relative contraindication, patients with
esophageal varices grade 1 or 2 without recent episodes of
hemorrhage can safely undergo TEE, but transgastric cuts
should be avoided 5'.
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Table Il — Absolute and Relative Contraindications of TEE

Table Ill — Complications of TEE

Absolute
Esophageal stenosis
Large esophageal diverticuli
Esophageal tumors
Recent esophageal suture
Known esophageal interruptions
Relative
Symptomatic hiatal hernia
Severe esophagitis
Coagulopathies
Esophageal varices
Non-diagnosed gastrointestinal hemorrhage

COMPLICATIONS

Transesophageal echocardiography is a semi-invasive proce-
dure with low risk of complications. However, the anesthesio-
logist must be aware of the types of complications and their
predisposing factors in order to prevent their occurrence 525
In a retrospective study, Kallmeyer et al. 5 evaluated 7,200
patients who underwent cardiac surgery observing a morbi-
dity of 0.2% and no deaths. In another multicenter study 5%
with 10,218 patients undergoing TEE only one fatal case was
observed due to esophageal perforation. Complications resul-
ting from intraoperative TEE are related to direct trauma of the
airways or esophagus or to indirect effects (Table IlI). In chil-
dren, even a probe of adequate gauge may cause obstruction
of the airways distal to the endotracheal tube or compress the
descending aorta 6.
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Direct trauma
Lacerations
Burns
Esophageal bleeding
Dysphagia
Vocal cord paralysis
Indirect effects
Hemodynamic changes
Hypertension
Hypotension
Arrhythmias
Pulmonary changes
Bronchospasm
Interpretation error
Negligence in patient care

CONCLUSIONS

Transesophageal echocardiography is a safe and low risk
imaging examination that has been used for a few decades
in intra- and postoperative periods of cardiac surgeries. The
method is superior to other cardiovascular monitors due to
detailed real-time anatomical and physiologic information.
Transesophageal echocardiography is able to provide data
that will influence surgical strategy and anesthetic conduct,
as well as allowing the immediate evaluation of surgical re-
sults. The main limitations to its routine use are related to the
equipment cost and the need for a professional with adequate
training. Once qualified, the anesthesiologist expands his role
in perioperative medicine, providing vital clinical information
for anesthetic-surgical procedure. Based on all the benefits
presented in this article and in view of the low risk, the authors
corroborate the current guidelines for the use of intraoperative
TEE in patients undergoing cardiac surgeries.
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echocardiography-related

Resumen: Galhardo Jr C, Botelho ESL, Diego LAS — Monitorizacion
Intraoperatoria con Ecocardiografia Transesofdgica en Cirugia Car-
diaca.

Justificativa y objetivos: Desde su introduccién clinica en la déca-
da del 80, la ecocardiografia transesofagica (ETE) intraoperatoria ha
venido siendo uno de los mayores avances en la anestesia cardiaca
moderna. Es una técnica semiinvasiva, que permite una visualizaci-
6n directa y rédpida de la anatomia estructural del corazén y de los
grandes vasos, ademds de aportar a la evaluacién hemodindmica
y funcional del sistema cardiovascular. Asi, se ha convertido en un
importante monitor en el auxilio diagnéstico de patologias cardiacas
e intervenciones anestésico-quirurgicas. El objetivo del articulo, es
realizar una revision abarcadora sobre la utilizaciéon de la ETE en el
intraoperatorio de cirugia cardiaca.

Contenido: El articulo aborda algunos aspectos relacionados con
la fisica del ultrasonido, con las técnicas para la obtencion de las
imagenes, los cortes ecocardiograficos mas utilizados en el intrao-
peratorio, las indicaciones y las principales aplicaciones clinicas del
método, ademas de las contraindicaciones y complicaciones.

Conclusiones: La ETE intraoperatoria es un método de monitoriza-
cién cardiovascular seguro y util en la formulacion del plan quirdrgico,
en la orientaciéon de intervenciones hemodindmicas y en la evalua-
cién inmediata del resultado operatorio. El anestesidélogo, una vez
habilitado para la utilizacion del método, amplia su rol en el contexto
de la medicina perioperatoria, suministrando informaciones clinicas
que son imprescindibles para la consecucidon del acto anestésico qui-
rdrgico en cirugia cardiaca.

Descriptores: CIRUGIA, Cardiaca, Cuidados preoperatorios; EXA-
MENES  DIAGNOSTICOS:  Ecocardiografia  transesofagica;  MONI-
TORIZACION.
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