| ISCHEMIC HEART DISEASE

Safety and Usefulness of Transesophageal Echocardiography
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Introduction and objectives. The usefulness and
safety of transesophageal echocardiography have been
assessed in other studies but there is no report in which
these factors have been evaluated in the acute phase of
myocardial infarction.

Patients and method. Transesophageal
echocardiography was performed 56 times in 55 patients
in the first week after a myocardial infarction.

Results. The study was completed in 54 of 56 patients.
The indications were a transthoracic acoustic window that
did not provide an accurate diagnosis in 13 (23.2%),
diagnosis of mechanical complications and severity
assessment of mitral regurgitation in 35 (62.5%), exclusion
of aortic dissection in 4 (7.1%), assessment of the severity
of aortic stenosis in 1 (1.8%), exclusion of the presence of
atrial thrombus in 1 (1.8%), evaluation of the left
ventricular outflow tract gradient in 1 (1.8%), and
evaluation of the presence of a left ventricular thrombus in
1 patient (1.8%). Two patients (3.6%) died while the study
was being made, the first one 10 minutes after finishing
the echocardiogram due to progression of a partial rupture
of the papillary muscle and the second due to left ventricle
free wall rupture. In both patients, the indication for
transesophageal echography was the need for proper
evaluation of a post-Acute Myocardial Infarction
mechanical complication.

Conclusions. Transesophageal echocardiography is a
very useful technique for evaluating patients during the
acute phase of myocardial infarction but further studies
are needed to establish its safety in these patients.
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Eficacia y seguridad de la ecocardiografia
transesofagica en la fase aguda del infarto

Introduccién y objetivos. La rentabilidad y seguridad
de la ecocardiografia transesofégica han sido analizadas
en numerosos estudios, pero no existe ningln trabajo
que evalle estos factores durante la fase aguda de un
infarto. Nuestro objetivo fue estudiar estos aspectos en
pacientes en los que el ecocardiograma transtoracico no
fue concluyente.

Pacientes y método. Se realizaron 56 estudios a 55
pacientes en la primera semana de evolucién de un
infarto de miocardio.

Resultados. Se realizé el estudio con éxito en 54 de
los 56 casos. Las indicaciones fueron: ausencia de
ventana transtoracica en pacientes en los que era
necesaria una valoracién morfofuncional cardiaca en 13
casos (23,2%), diagndstico de complicaciones mecanicas
y valoracion de severidad de una insuficiencia mitral en
35 pacientes (62,5%), descartar una diseccion adrtica en
4 enfermos (7,1%), graduar la severidad una estenosis
aortica en uno (1,8%), descartar la presencia de trombos
auriculares en un caso (1,8%), evaluar gradientes en el
tracto de salida del ventriculo izquierdo en un paciente
(1,8%) y valorar de presencia de trombos en ventriculo
izquierdo en un caso (1,8%). Dos pacientes (3,6%)
fallecieron durante el estudio: el primero por progresion
de una rotura parcial de muasculo papilar y el segundo por
rotura aguda de pared libre. En ambos casos, la
indicacion del estudio fue valorar las complicaciones
mecanicas.

Conclusiones. La ecocardiografia transesofagica es
Gtil durante la fase aguda de un infarto, pero hasta que
no dispongamos de estudios definitivos, debemos indicar
con cautela este tipo de exploracién a pacientes con
sospecha de complicaciones mecanicas.
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INTRODUCTION

It is often extremely important to be able to
establish a definitive diagnosis quickly and accurately
for patients who have suffered an acute myocardial
infarction (AMI). Transthoracic echocardiography
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(TTE) is a very useful diagnostic tool and is currently
routinely used for this type of patient. Nevertheless,
the technique does have some limitations, notably the
difficulty in obtaining sufficiently high-quality images
in certain patients. This difficulty often occurs in
patients admitted to cardiac care units during the acute
phase of a myocardial infarction, since some patients
require being placed on a ventilator, are
hemodynamically monitored by means of a Swan-
Ganz catheter and arterial shunt, or require circulation
assistance devices such as intra-aortic contrapulsation
balloons.

Transesophageal echocardiography (TEE) has proven
to be useful for establishing the diagnosis of various
cardiac ailments. We should not forget that TEE is
considered the diagnostic technique of choice for illness
such as bacterial endocarditis, aortic dissection,
prosthetic mitral valve dysfunction, and suspected
thrombi and atrial masses.

Studies have evaluated the usefulness of TEE in cri-
tically ill patients.'¢ Nevertheless, no study has
specifically analyzed the use of TEE in patients
admitted to a coronary care unit during the acute phase
of a myocardial infarction. Therefore, the importance
of our study is that, for the first time, we present data
analyzing the usefulness and safety of using TEE in
this setting.

Our aim was to perform a descriptive analysis of the
use of this technique in patients admitted to the
coronary care unit of our hospital during the first week
after developing a myocardial infarction.

PATIENTS AND METHODS

We performed 85,966 echocardiograms between
January, 1991, and March, 2000, (a total of 111
months) in our facility. Of these, 5837 were
transesophageal studies; 56 were performed on
patients admitted to the coronary care unit during the
first week after developing an acute myocardial infarct
(AMI). All patients had previously undergone a TTE,
with inconclusive results. The type of sedation used
for the patient was left to the discretion of the
physician performing the study.

Echocardiography study

The studies were performed using standard
techniques and one of the following echocardiography
units depending on the availability of the unit and the
preference of the physician performing the test:
Hewlett Packard 1500 with a biplane probe (37.5%),
Acuson Sequoia with a multiplane probe (30.36%),
and Hewlett Packard 5500 with a multiplane probe
(32.1%).
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Statistical analysis

The results of the descriptive analysis are presented
as absolute values followed by percentage.

RESULTS

A total of 56 studies were performed on 55 patients,
21 of whom (38.2%) were women and 34 men
(61.8%). In 34 patients (61.8%) the infarct developed
with ST segment elevation and in 21 patients (38.2%)
without ST segment elevation. A total of 29 (52.7%)
infarcts had an inferior location, 18 (32.7%) had an
inferior or inferoposterior location, 5 (9.1%) a lateral
location, and 3 (3.5%) had an undetermined location.
The Killip class of the patients at the time the study
was performed was I in 39 patients (69.64%), 1I in
7 patients (12.5%), III in 4 patients (7.1%), and IV in 6
patients (10.7%). The study was performed in all
patients during the first week of the development of
the infarct (range, 1 to 7 days; mean second day). A
total of 18 patients (32%) were studied while on a
ventilator. In 31 patients (55.4%) sedation was
achieved with Midazolam or Propofol before
beginning the study. In 54 studies, esophageal
intubation was successfully achieved. In the 2
remaining cases, the test could not be performed due
to lack of patient cooperation. In no case could the
study not be performed due to anatomic or functional
anomalies that made passage of the transesophageal
probe impossible.

Indications

The indications for performance of the TEE were as
follows (Figure 1): suspected post acute myocardial
infarct mechanical difficulties and detection of severe
mitral insufficiency (in the case of the suspected
mechanical difficulties it was determined to be mitral
insufficiency) in 35 studies (62.5%), the lack of a
transthoracic echocardiography window in patients
who required adequate cardiac structural and
functional assessment to optimize management in 13
cases (23.2%), suspected aortic dissection in 4 cases
(7.1%), detection of severe aortic stenosis in one
patient (1.8%), assessment of the gradient of the left
ventricle outlet tract in one case (1.8%), determination
of the presence of thrombi in the left ventricle in one
case (1.8%), and ruling out the possibility of thrombus
in the left cavities before  performing
electrocardioversion in one patient (1.8%).

TEE vs TTE

We found the following results in patients with a
suspected  mechanical complication  post-acute
myocardial infarct: rupture of the left ventricle free
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Fig. 1. Indications for transesophageal echocardiography. LVOT
indicates left ventricle outlet tract; LV, left ventricle; LA, left atrium.

wall in 2 of the 3 patients studied in order to rule out a
rupture. The diagnosis of a rupture of the left ventricle
free wall was established in accordance with clinical
criteria (electromechanical disassociation followed by
syncope and death), hemodynamic criteria (arterial
hypotension and increase in jugular venous pressure),
and echocardiography criteria (pericardial leakage of
more than 5 mm with dense interior echoes,
compromising the cardiac cavities),” as none of the
families authorized an autopsy on the deceased
patient. The diagnosis of a rupture by means of direct
visualization of the point of rupture is extremely
difficult to establish.”

Of the 15 patients studied for suspected
interventricular communication, with inconclusive
data on TTE, 12 had positive results (3 ruptures
located in the anteroapical area of the interventricular
septum and 9 in the posterior wall), and in 3 patients
this diagnosis was ruled out. Of the patients studied
with the aim of ruling out the presence of papillary
muscle changes and assessing the degree of severity of
mitral regurgitation (n=17), in 2 patients we observed
a partial rupture of the posteromedial papillary muscle
and in the remaining patients the valve insufficiency
was attributed to dilatation of the mitral ring, without
structural anomalies of the valve or valve lining or of
the sub valve apparatus. The TTE (note: this appeared
as TEE in the text; I believe it should be TTE) was not
diagnostic for the rupture of papillary muscles in
either of the 2 cases that were later confirmed by TEE.

Another interesting aspect is the usefulness of TEE
for rating the seriousness of valvulopathies. When we
analyzed all the TEE results for patients with mitral
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insufficiency (n=17) disregarding etiology and
comparing the results with those obtained from TTE
studies, we observed that TTE only correctly
measured the severity of mitral regurgitation in 7 cases
(41.2%). In 4 cases (23.5%), the severity could not be
evaluated by TTE, and in another 6 cases (35.3%) the
degree of severity obtained by TTE differed from that
found on TEE.

In the group of patients with suspected aortic
dissection, the existence of this disorder was
confirmed in one patient, and in the remaining 3
patients it was definitively ruled out. The dissection
was a Stanford type A that could not be diagnosed
with TTE. The transesophageal study was performed
secondary to a clinical suspicion of aortic dissection.

In 1 patient, the indication for a transesophageal
study was to rule out the presence of thrombi in the
left atrial opening as a first step prior to performing an
electrocardioversion.

The severity of aortic stenosis was estimated by
TEE in one case, when it was not possible to establish
the severity of the lesion by TTE, which was able to
be determined by TEE.

Complications

It is important to point out that in 2 cases (3.6%)
patient death followed adminstering the TEE. Neither
of the 2 patients was intubated and both were sedated
with intravenous benzodiazepines. The first patient
was a 69-year-old man with a partial rupture of the
posteromedial papillary muscle that produced severe
mitral regurgitation, who was in a state of cardiogenic
shock as a result of an inferoposterior AMI. This
patient died immediately upon completing the TEE, on
the third day of the development of the AMI, due to a
sudden worsening of his state of shock, and after
suffering asystole that was refractory to resuscitation
attempts. The second case was a 75-year-old man with
an anterior AMI and a murmur suggestive of
interventricular communication. Death occurred on the
second day after developing the AMI while the
patients was being probed because of cardiorespiratory
arrest from electromechanical dissociation due to an
acute rupture of the left ventricular free wall
diagnosed per the clinical, hemodynamic, and
echocardiography changes previously described, and
resuscitation attempts were fruitless. We could not
perform an autopsy on either patient as this was not
authorized by the patients” families. No significant
complications developed in any other patients.

DISCUSSION

In our analysis, 32 of the 56 transesophageal
echocardiograms performed either established a
diagnosis or gave an exact indication of the level of
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severity of a lesion, which could not have been
determined with transthoracic echocardiography. On
only two occasions we were unable to perform the
study due to lack of patient cooperation. There are
many published articles analyzing the safety of TEE
both in the general population® and in patients who are
in critical condition, including cardiac and noncardiac
patients,>*>%39 but, as far as we know, there has been
no study of the usefulness and safety of using this
technique in patients during the acute phase of a
myocardial infarction. The aim of our descriptive
analysis is to address this point.

The most frequent indication for TEE in our study
was to rule out the presence of mechanical
complications associated with an AMI. Among these
complications, assessment of the state of the mitral
subvalve and, at the same time, the level of severity of
mitral insufficiency, were the most frequent reasons
for the study. In our center we routinely check for the
presence of a rupture of the papillary muscles in all
patients with mitral regurgitation during the first days
of a myocardial infarction. Our results confirm the
findings of other authors that the transesophageal;
technique is superior to the transthoracic technique,
both for diagnosing the presence of subvalve changes
and for evaluating the severity of valve regurgitation,'
especially when the jet is eccentric. We must take into
account that the mechanism that produces mitral
regurgitation is not always related to the ischemic
event that brought the patient to the coronary care unit,
as the patients included in the register on many
occasions have a history of cardiac illness. Therefore,
it is not strange that patients present with insufficiency
secondary to dilatation of the mitral ring that is not
caused by the event in question, but by previous heart
disease.

The second most frequent motive for performing a
TEE according to our study was the absence of an
adequate transthoracic window that would allow for
acquiring sufficiently high-quality images to establish
or rule out the diagnosis in patients in whom an
adequate cardiologic structural-functional assessment
is needed to optimize treatment. We must not forget
that, in coronary care units, the patients involved are
in many cases critically ill, are subjected to
hemodynamic and echocardiography monitoring, and
are sometimes on ventilators. All this, in addition to a
lack of cooperation from these patients, means that the
transthoracic technique does not allow for the
acquisition of quality images. Given the impracticality
of using this tool, other diagnostic imaging techniques
must be used; because of the structural and functional
data it provides, as well as its speed and the fact that it
can be performed at bedside, the TEE is technique of
choice. This technique may be indicated less and less
with the advent of new techniques such as second
harmonic imaging.
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The third most frequent indication for use of TEE is
the need to rule out aortic dissection, either associated
with an acute infarct or an illness, as the differential
diagnosis for an event of acute chest pain. TEE is the
technique of choice for the diagnosis of this type of
illness.'"'2  Although an aortic dissection was
diagnosed on only one occasion, we must take into
account that it is also very important to rule out its
presence. When aortic dissection is suspected it is
essential to determine whether it is present or not, as
the administration of thrombolitic and anticoagulant
agents could be lethal. In addition, TEE can provide
decisive information for treatment of these patients.

On one occasion, we used TEE to detect thrombi in
the atrium of left cavities before performing
electrocardioversion. There is broad application of
TEE in this setting, as it is the diagnostic tool of
choice. In another patient, the indication was to
determine the level of severity of aortic valve stenosis,
and in another patient, to determine the extent of aortic
subvalve stenosis, situations in which TEE is widely
used when transthoracic images are not definitive.!®

One of the most relevant findings of our study was
the safety of this technique. We must point out that 2
patients died during or immediately after performing
TEE. The safety of TEE has been studied both in
populations of nonselected patients and in patients
who are critically ill. Nevertheless, its use has not
been specifically evaluated in patients in the acute
phase of a myocardial infarction. The mortality rate is
not inconsequential (3.6%), as is significantly higher
than that described in nonselected patients (0.0098%)?
or critically ill patients (0%-0.7%).>>% Although the
amount of data is not sufficient to provide statistically
significant results, we believe it is worth calling
attention to the fact that on the 2 occasions when
patients died, the TEE was performed to assess
mechanical complications associated with a
myocardial infarct; it would be interesting to keep
registers of more cases in order to determine the safety
of this procedure under these circumstances. At this
time, we believe it would be prudent to be very
selective as to which patients should be studied with
TEE during the first week of treating a myocardial
infarct.

We must emphasize that patients who are in the
acute phase of an evolving myocardial infarction can
be a high-risk group at the time a TEE is performed: in
our center there were no cases of death during
performance of a TEE procedure in critically ill or
non-critically ill patients. Death only occurred in
patients with a suspected mechanical complications, at
a rate significantly higher than that reported in other
studies of transesophageal studies in nonselected
populations and in  critically ill  patient
populations, 23689

In both cases where death occurred, the patients
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were being studied to evaluate the existence and
severity of mechanical complications post-acute
myocardial infarction, and both patients were sedated
and not intubated. The 1999 ACC/AHA clinical
guidelines recommend avoiding the Valsalva
maneuver in patients during the acute phase of a
myocardial infarction.'* It is possible that the Valsalva
maneuver caused by esophageal intubation could have
been the mechanism that triggered death in these
patients, because of an increase in the parietal pressure
that the rupture of the free wall or papillary wall
produced. We must, therefore, keep this fact in mind
and avoid any procedure that causes a Valsalva
maneuver. The appearance of cardiac complications as
a result of placing the left ventricle under significant
stress has been described in other studies.'>!®

We believe it would be interesting to start a
comprehensive multicenter register to show the safety
of transesophageal echocardiography in these
circumstances, and how to avoid these dangers. Until
we have results that give a clear indication of the
dangers, it would be wise to be extremely careful in
the selection of patients who are to undergo a TEE
during the acute phase of a myocardial infarct.

Study limitations

We believe the 2 principal limitations of our study
are that it is a retrospective study and we cannot be
sure that some patients were not included in the study.
On the other hand, the number of patients is not very
large, although we must take into account the number
of transesophageal studies performed on patients with
the same characteristics as ours in other centers is also
not very high.

CONCLUSION

TEE is a very useful diagnostic tool for patients in
the acute phase of a myocardial infarction in which
TTE does not provide conclusive results.
Nevertheless, until we have definitive studies
available, we must advise caution in the use of this
type of exploration in patients with suspected
mechanical complications.
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