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ABSTRACT

Since when the first transesophageal echocardiography (TEE) was undertaken
in 1975, technological advances have made this diagnostic modality more
reliable. TEE indications became widespread in cardiac and non-cardiac
surgeries, intensive care units, and ambulatory clinics. The procedure is
generally considered a safe diagnostic tool, but occasionally complications
do occur. The insertion and manipulation of the ultrasound probe can
cause oropharyngeal, esophageal, or gastric trauma. Although rare, these
complications may present a mortality rate of up to 56% depending on the
treatment approach and the elapsed time to the diagnosis. The authors report
a case of a 65-year-old woman submitted to attempt a TEE in order to better
study or diagnose an inter-atrial communication. After 3 days of the procedure,
the patient was admitted to the hospital with edema, hyperemia of the anterior
face of the neck, accompanied by systemic symptoms. The imaging diagnostic
work-up evidenced signs of esophageal rupture and upper mediastinal
involvement, the former confirmed by upper gastrointestinal endoscopy. The
patient was treated with antibiotics and cervical and mediastinal drainage,
with a favorable outcome.
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CASE REPORT

A 65-year-old female patient, diagnosed
with diabetes mellitus and systemic arterial
hypertension, underwent a transesophageal
echocardiography (TEE) for a suspected diagnosis
of atrial septal defect. The procedure was performed
without sedation under topical anesthesia. After
three attempts, the procedure was interrupted
due to difficulties in progression of the probe into
the esophagus, accompanied by retching and an

inability by the patient to collaborate with the exam
performance.

At the end of the examination attempts,
the patient immediately experienced neck
and oropharyngeal pain. Four hours later she
complained of severe dysphagia. On the next day,
she noticed edema and hyperemia throughout the
anterior neck surface, local pain, and systemic
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symptoms like weakness and malaise. On the third
day she was admitted at the hospital. On physical
examination she looked well; her blood pressure was
150/100 mmHg and pulse rate was 100 beats per
minute. Edema and hyperemia were evident on the
anterior neck surface from the chin up to 3 cm below
the furculum where subcutaneous emphysema was
also palpable. The oropharynx examination showed
intense hyperemia. A computed tomography
(CT) scan of the neck showed subcutaneous
emphysema in the mediastinal, supraclavicular, and
retroesophageal space, which originated from a
fistulaofthe posterioresophageal wall at C6-C7 level
(Figures 1 and 2). Upper gastrointestinal endoscopy
revealed a marked vascular congestion and edema
of the hypopharynx, which progressed to the
pyriform sinuses and upper esophageal sphincter,
hindering the examination. Passing through
the obstruction, just below the cricopharyngeal
muscle, a 2 cm perforation of the esophageal wall
was evidenced, where a purulent secretion was
draining. The remaining endoscopic examination
was normal. Facing the diagnosis of esophageal
injury with mediastinal involvement, ceftriaxone
and clindamycin was initiated and cervicotomy
was carried out allowing the drainage of a large
amount of pus from the upper mediastinum and
periesophageal space. The patient presented with
septic shock immediately postoperatively, requiring
norepinephrine for hemodynamic stabilization as

well as mechanical ventilatory support. After a week
of intensive care the clinical status improved with an
esophageal fistula remaining.

DISCUSSION

Since the first TEE examination in 1975,
many technical advances in equipment have
occurred resulting in better quality information
than that from transthoracic echocardiography.’
With advancing technology and greater experience
of echocardiographers, the number of clinical
applications and the scope of TEE has increased.

TEE became a standard intraoperative
diagnostic technique for the management of
patients undergoing cardiac surgery?® as well as
other major surgical procedures; for example, lung
transplantation, liver transplantation, and aortic
surgery.* In addition, patients in intensive care units
(ICUs) or emergency rooms with cardiovascular
disease in a non-operative setting, may profit from
the diagnostic information.*®

The procedure is generally considered a
safe diagnostic tool, but complications associated
with transesophageal echocardiography can occur.
The insertion and manipulation of the ultrasound

Figure 1 — CT of the neck A - Sagittal pIane showing the esophageal fistula demonstrated by the
extravasation of oral contrast to the retropharyngeal space (arrow); B — Coronal plane showing extension of
the emphysema to the deep layers of the upper thoracic entrance (arrow 1) to the parapharyngeal (arrow 2)

and masticator muscles (arrow 3).
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Figure 2 — Axial CT of the neck. A — Mild emphysema and densification of fat planes in the upper mediastinum
(arrow); B — Extravasation of oral contrast to the retropharyngeal space (arrow); C — Presence of emphysema
in the deep neck spaces, retropharyngeal, masticator, and submandibular.

probe can cause oropharyngeal, esophageal, or
gastric trauma.

A systematic review of the literature
between 1975 and 2007 retrieved 207 articles
pairing “transesophageal echocardiography” with
complications-related words. This review comprised
17 adult and 1 pediatric databases, representing
42,355 patients and 1,650 patients, respectively.
A total of 30 reports of patients with perforations
and 14 patients with bleeding constituted the most
serious complications.® Other studies reported
major TEE complication rates between 0.01% and
0.04%,7* although higher rates were reported for
ambulatory (non-operative) settings ranging from
0.2% to 0.5%, and for intraoperative TEE ranging
from 0.2 to 1.2%.*

Retching, which occurs in about 39%
of subjects who are awake and submitted to
TEE, contributes to premature termination of the
procedure. In these cases, examinations should
not be pursued. Occult gastroesophageal lesions
and anatomic changes, which are more common
among the elderly, are risk factors for complications
associated with TEE. Diverticula, mechanical
impairment of the cervical spine due to arthritis, hiatal
hernia (regardless the presence of esophagitis),
Schatzki’s ring, prior cervical surgery, neoplasm
or inflammatory mucosal changes, esophageal
achalasia, late scleroderma, Barrett's esophagus,
are among these risk factors.®'%" Normal anatomical
variants, such as aortic impression, large left
atrium and left main bronchus, as well as enlarged
heart and mediastinal tumor, may impair the TEE
performance, thereby constituting risk factors for
TEE complications as well.®

In general, esophageal perforation occurs
predominantly in the cervical portion of the organ

(54.5%) and less frequently in the abdominal area
(9.1%)."2 Saphir et al. stated that the hypopharynx
and upper esophagus are regions most vulnerable
to perforation because an intrinsic weakness of the
esophageal wall.™

When sedated or under topical anesthesia for
TEE, major complications promptly become evident
from signs of subcutaneous emphysema, dyspnea,
and pain, while under general anesthesia the
perforation goes unnoticed. Such occult iatrogenic
lesion may result in mediastinitis, septic shock,
and multisystem organ failure."*'® This dramatic
outcome causes prolonged hospitalization and is
related to a mortality rate of 10-56% depending
on the mode of management (surgical vs clinical)
and time to diagnosis.*'” In the review conducted
by Cété and Denault, the reports, in which bleeding
was the major complication, showed higher mortality
compared with the ones where perforation was the
main injury.®

Diagnosis, when clinically suspected, can
be confirmed either by endoscopy, CT, and upright
position chest radiographs. The most frequent
findings include: pneumothorax, pleural effusion,
empyema, air/fluid levels, mediastinal shifts, and
subcutaneous emphysema.® Mediastinitis and
purulent collection can be detected a few days after
the injury, as in the case reported here. One must be
aware that in a study of esophageal perforation from
all causes, up to 33% of initial chest radiographs
were normal'®, therefore the diagnosis work-up,
when TEE complication is suspected, should never
be based solely in the chest x-ray.

Still in the spectrum of TEE complications,
minor bleeding related to mucosal trauma, ulcerative
processes, dysphagia, hoarseness, sore throat,
laryngeal palsy, tongue and lip injuries are included.
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Cardiovascularcomplications are also relatedto TEE
and comprise vagal and sympathetic reflexes, such
as hypertension or hypotension, tachyarrhythmia
or bradycardia, as well as angina and myocardial
ischemia. The incidence of cardiovascular
complications reported in a multicenter European
study was 0.8%,’

Thermal injury can occur when the probe
generates excessive heat. To prevent such injuries,
when the temperature exceeds 40 °C a sensor in
the probe shuts down the system.®

Under normal conditions, if the patient has
a mass in the right atrium, the chance of dislodging
it during TEE is minimal.® However, retching
and coughing increases intrathoracic pressure.
This pressure variation, which occurs during
the procedure, may cause mobilization of any
intracardiac material.’® It has been reported that
large intrathoracic pressures and hemodynamic
changes resulting from retching have produced
fatal pulmonary embolization from a right atrial
mass, embolization of mitral vegetation, and a left
intracardiac thrombus resulting in stroke.?02!

Aviv et al. showed a substantial decrease of
complications during TEE when the probe passage
is performed under direct visualization by trans-nasal
video-endoscopy monitoring the hypopharynx.??

In the case reported here, the examination
attempts, done under topical anesthesia, resulted in
retching by the patient as well as her incapacity to
collaborate with the probe insertion. No anatomical
variation or lesion was detected by the endoscopy
performed afterwards. Fortunately, the patient
sought medical attention within a timeframe that
permitted a correct diagnosis, which resulted in a
favorable outcome.

This case report illustrates that even a
diagnostic technique that is considered by some to
be safe and relatively non-invasive* is associated
with dramatic and life threatening complications,
which is a warning to general practitioners,
cardiologists, and echocardiographers.
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